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FOREWORD 


The year 1951 was one of generally accelerating activity in the 
minerals industries in the United States, notably in those concerned 
with strategic commodities. This growth was engendered by the 
rapidly expanding materiel needs of the free world in prosecuting its 
drive against aggression, particularly in Korea. This MINERALS 
YEARBOOK, the latest in an extended series of annual volumes, records 
the accomplishments of the minerals industries in that year. As such, 
I hope that the volume will serve well those in industry, in Govern- 
ment, and among the general public who have need for basic economic 
data on minerals. Such changes as have been made in this volume 
over previous editions were in line with the Bureau of Mines’ continu- 
ing efforts to enhance the usability of its data through improvement 
of its methods of collection, processing, and presentation of data. 


J. J. ForBEs, Director. 
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- PREFACE 


The present format and content of the MINERALS YEARBOOK have 
developed over the years because of the ideas and efforts of many 
individuals, in industry, private organizations, and Government 
agencies—both State and Federal. Drawing upon these contributors, 
its preparation each year has involved continued efforts by the Bureau 
of Mines to improve both the quality and manner of presentation of 
the information incorporated into the volume. As a practicable 
matter, it has not always been possible to incorporate all appropriate 
suggestions outstanding into any volume. Further, some sugges- 
tions, while meritorious in themselves, could not be adopted because 
they were not in accordance with the general tenor of the Yearbook. 
Nevertheless, the Bureau of Mines hopes and urges that all users 
of the MINERALS YEARBOOK continue to send to the Bureau for con- 
sideration any and all suggestions they may have regarding improve- 
ment of these annual volumes. | 

Questionnaires answered by mineral producers and users are the 
source of most of the information herein. Other sources are the busi- 
ness press, trade associations, scientific jourrials, international organ- 
izations, and Government agencies. In particular, data on foreign 
_ trade are obtained from the United States Department of Com- 
merce, and data on foreign production and developments largely 
through the United States Forsi n Service. 

The reader is reminded that the purpose of the MINERALS YEAR- 
BOOK is to provide a convenient and reasonably comprehensive 
reference summary for United States mineral activity in the subject 
year. It is not the source of prompt statistics from canvasses con- 
ducted by the Bureau of Mines. The first publication of Bureau 
statistics is generally a release issued before the individual chapter 
prorat Such releases are available from the Publications Distri- 

ution Section, U. S. Bureau of Mines, 4800 Forbes Street, Pittsburgh 
13, Pa. The individual MINERALS YEARBOOK chapter preprints, 
which are issued months before the entire volume, are sold for nominal 
amounts through the offices of the Superintendent of Documents. 
Bibliographic lists of such current releases are available in the monthly 
and annual supplements to the List of New Publications, Bureau of 
Mines, and in the Monthly Catalog of U. S. Government Publications, 
a by the Superintendent of Documents, Government Printing 

ce. 

Cooperating with the Bureau of Mines in the conduct of statistical 
canvasses in their respective States were the following State officials 
to whom grateful acknowledgment is made: 

Alabama: Walter B. Jones, State geologist, Geological Survey of Alabama, 

University. 

Alaska: Leo Saarela, commissioner of mines, Department of Mines, Juneau. 
California: Olaf P. Jenkins, chief, Division of Mines, and State mineralogist, 
Department of Natural Resources, San Francisco. | 
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Kansas: John C. Frye, executive director, and R. C. Moore, State geologist and 
director of research, State Geological Survey of Kansas, Lawrence. 

Kentucky: Arthur C. McFarlan, director, and Daniel J. Jones, State geologist, 
Kentucky Geological Survey, University of Kentucky, Lexington. 

Maryland: Joseph T.. Singewald, Jr., director, Department of Geology, Mines 
and Water Resources, Baltimore. 

Michigan: Frank Pardee, State geologist and division chief, Geological Survey 
Division, Department of Conservation, Lansing. 

Missouri: Edward L. Clark, director and State geologist, Department of Business 
and Administration, Division of Geological Survey and Water Resources, Rolla. 

New Hampshire: T. R. Meyers, State geologist, Mineral Resources Committee, 
New Hampshire State Planning and Development Commission, Durham. 

New Jersey: Meredith E. Johnson, State geologist, Bureau of Geology and 
Topography, Department of Conservation and Economic Development, 

renton. 

New York: John G. Broughton, State geologist, New York State Science Service, 
Offce of Geology, Albany. 

North Carolina: Jasper L. Stuckey, State geologist, Department of Conservation 
and Development, Division of Mineral Resources, Raleigh. 

Oklahoma: Robert H. Dott, director, Oklahoma Geological Survey, Norman. 

South Dakota: E. P. Rothrock, State geologist, South Dakota State Geological 
Survey, Vermillion. 

Texas: John T. Lonsdale, director, Bureau of Economic Geology, University of 
Texas, Austin. 

Utah: Arthur L. Crawford, director, Utah Geological and Mineralogical Survey, 
University of Utah, Salt Lake City. 

Virginia: William M. McGill, State geologist, Department of Conservation and 
Development, ae Mar Survey Division, Charlottesville. 

Mi emi iE Sheldon L. Glover, supervisor, Division of Mines and Geology, 

ympia. 

West Virginia: Paul H. Price, State geologist, West Virginia Geological and 
Economic Survey, Morgantown. 

Wisconsin: E. F. Bean, State geologist, Wisconsin Geological and Natural History 
Survey, University of Wisconsin, Madison. 


Advance planning for this edition was done by my predecessor, 
Leonard L. Fischman, who before his resignation from the Bureau in 
February 1953 edited a number of the chapters. His immediate 
assistant and mine was Robert E. Herman, who supervised the Year- 
book staff in processing of manuscripts and who during the last year 
undertook some of the editorial functions. Yearbook staff members 
included Blanche G. Robertson, Ethel M. Tucker, Thelma K. Stewart, 
Robert V. Crosson, Janet B. Riddle, and Joseph G. Dubuque. In 
addition, special credit for staff work on this Yearbook should go to 
Sally S. Nishiyama, for her helpfulness in keeping the work in order 
and progressing. The manuscript was edited for style improvement, 

unctuation, and type specification by Mabel E. Winslow, Estelle 

. Templeton, Hazel J. Stratton, and Betty Ruth Cattell of the Office 
of Mineral Reports. Shortly after the first of the manuscripts for 
this edition were submitted by the authors, Adelaide B. Palmer, who 
for a number of years had served in a highly commendable fashion as 
draftsman for the Yearbook as well as for other releases of the Bureau’s 
Washington office, was forced by serious illness to go on extended leave 
and subsequently to retire. Her duties, which included not only 


PREFACE VII 


drafting many of the Yearbook charts but also seeing that the many 
additional charts prepared at the Bureau’s Pittsburgh office under the 
supervision of Louis F. Perry (later Gene Nicolai) were completed in 
good order, were subsequently undertaken by Caroline G. Holcomb 
(on a temporary appointment) and then by Orrie E. Vigal. 

All but two of the world production tables in this volume were 
prepared under the direct supervision of Mrs. Berenice B. Mitchell, 
of the Foreign Minerals Region. Among other Bureau of Mines 
statisticians and researchers who rendered substantial assistance to the 
authors of this volume were: In Washington, D. C.—Hope R. Anderson, 
Kathleen Joyce D'Amico, Elizabeth K. Elsner, Nina L. Jones, Naomi 
W. Kearney, James G. Kirby, Ann C. Mahoney, Elizabeth A. Miller, 
Zena M. Mohme, Robert C. Morris, Elizabeth J. Reid, Dora D. 
Springer, Mary E. Trought, and Virginia E. Wrenn. In Juneau, 
Alaska—Opal Y. Sharman. In Denver, Colo.—Stella K. Drake. In 
Minneapolis, Minn.—Eunice M. Clark, William V. Jokela, Luella 
Niemeyer, and Matthew G. Sikich. In Albany, Oreg.—Catherine 
M. Moll. In Pittsburgh, Pa.—Roy H. Davis. In Salt Lake City, 
Utah—Virginia C. Halverson. 

PauL W. McGann. 
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PART I. GENERAL REVIEWS 


Review of the Mineral Industries 
in 1951 


By Paul W. McGann 


A 
GENERAL SUMMARY 


HE MINERAL INDUSTRIES of the United States enjoyed a 

record year in 1951 as a result of the high level of employment and 

demand sustained by the Korean War and by the general progress 
of the economy. The aggregate value of mineral production increased 
over 1950 and was above the previous high. There was but little 
growth, however, in physical output of minerals during the year above 
the high level at which the year began. Nevertheless, physical pro- 
duction was 11 percent above the previous year and 6 percent above 
1948, the previous peak year. 

Consumption and imports of minerals for the year were also the 
highest in history. Petroleum consumption and imports reached new 
highs. Bituminous consumption increased 3 percent, but anthracite 
consumption continued to decrease. Minerals-manufacturing orders, 
sales, and inventories reached the highest values ever. 


PRODUCTION 


Value of Production.—The historic peak value of mineral-industry 
production was reached in 1951 for all major categories. The mine 
value of fuels produced was 13 percent higher than in 1950; other non- 
metallic minerals 14 percent higher; and metals 24 percent. This 
gave a 14-percent increase for all minerals, 10 percent above 1948, the 
previous high. 

The value of mineral production for 1947-51 is summarized in table 
1. Detailed data may be found in the Statistical Summary chapter 
of this volume. 


TABLE 1.—Value of mineral production in continental United States, 1947-51, 
by mineral group 


{Millions of dollars] 
Nonmetallic usd 
` Mot ran 
Year Metallic total 
Fuels Other Total 
IM E keet ee 7, 181 1, 345 8, 526 1, 084 9, 610 
A Serer A A MAR AAA 9, 495 1,559 11,054 1,21 12, 273 
IM AAA EE 7, 912 1, 567 9, 479 1,101 10, 
then SS pe E -.-....--........- 8, 681 1, 823 10, 504 1, 351 11, 855 
Miera E 9,770 2, 084 11,854 1, 670 13, 524 
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Volume of Production.—The high monthly production of minerals 
in 1951 continued at the rates set in the fall of 1950 and previously 
reached in 1948. The unique feature of 1951 was that these high 
rates were sustained throughout the entire year. There was not a 
significant rate of change during this “plateau” period, but a percep- 
tible monthly increase of about % percent might be detected in the 
Federal Reserve adjusted index of mineral production. The only 
significant dip of adjusted monthly mineral production (5 percent) 
during the year was the result of the 21 percent July decline in bitumi- 
nous-coal production, but recovery followed immediately in August. 
The most violent fluctuation in monthly production was suffered, as 
usual, by the anthracite industry, which had a 46-percent decrease in 
March. Other mineral industries enjoyed unusual stability, led by 
crude-petroleum and pig-iron production. Metallic mining (other 
than gold and silver) experienced only one unseasonable low period, 
about 9 percent lower in July and August, owing to declines in copper 
and zinc output. Smelting and refining of nonferrous metals also was 
lower by about 6 percent in terms of monthly output in August and 
September as a result of the short strike of the International Union of 
Mine, Mill, and Smelter Workers in these months. Gold and silver 

production declined throughout the year. | 
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FIGURE 1.—Physical volume of mineral production compared with industrial 
production (manufactures and minerals), agricultural production, and“popula- 
tion, 1900-51. Sources: Federal Reserve Board, U. S. Department of Agricul- 
ture, and Bureau of the Census. 
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The output of nonmetallic minerals increased throughout the year 
at about 1 percent per month. Cement, however, declined every 
month from March to October but recovered thereafter. Other non- 
metallics, for which monthly or quarterly data are collected by the 
Bureau of Mines, however, increased steadily (gypsum, sulfur, lime, 
soda ash, glauber’s salt, salt cake, and fluorspar). 

The increase for all nonmetallic output over 1950 was 9 percent; 
for metals, 5 percent; bituminous coal, 3 percent; and crude petroleum, 
14 percent. The decrease for anthracite was 3 percent. 

Number, Size, and Age of Firms.—The gross number of mining 
firms remained constant at 34,100, although for the first two quarters 
it reached 34,200. This was the result of approximately 3,700 new 
businesses balancing 3,700 discontinued firms. These were the lowest 
turnover figures in the postwar era. There were 1,800 transfers of 
ownership of going concerns during the year, the lowest number since 
1944. 

The number of active proprietors in mining industries also remained 
the same, 46,000, from 1950 to 1951, and was approximately constant 
within each major category: Metal, 9,000; nonmetallic, 7,000; anthra- 
cite, 2,000; bituminous, 6,000; and crude petroleum, 22,000. (These 
figures are greater than the number of firms, of course, because of 
partnerships.) Active proprietors are unimportant in mineral manu- 
facturing. 

The Bureau of the Census' annual survey of manufactures for 1951 
in general shows minor changes in establishment size distributions of 
major mineral-manufacturing industries between 1950 and 1951 
(see table 2). 

Of the firms started in 1950, 63.6 percent lasted one year or more into 
1951, and 47.6 percent of those started in 1949 lasted until 1951. 
These figures are about the same as for manufacturing and for all 
industries. A modified “life-expectancy table" for mining and 
quarrying firms is also about the same as for manufacturing and 
as for the average of all industries. (For example, the percentage 
of mining firms remaining in operation one additional year if 5.5 
years of age is 88.4 percent.) The median age of mining firms is 5.1 
years, higher than that of any other major industrial group except 
financial, insurance, and real estate, and is the highest since the data 
have been collected beginning in 1945. Mining and quarrying firms 
appear to gain life expectancy above the average business as they 
grow older. The cumulative age distribution curve begins at an 
average industry value at 0.5 year (84.4 percent being older), ranks 
fifth out of 8 major industrial groups at 2.5 years, and third at 4.5 years 
(behind wholesale and financial, insurance, and real estate). It gets 
closest to the leader (financial, etc.) and becomes second at 7.5 years, 
the last value tabulated, than it is at any value after 0.5 year. At that 
age, 42.8 percent survive (the next highest industrial group only has 
36.9 percent survival).2 This life-expectancy data seem to indicate 
that if mining "differs" from other industry because of exhaustibility 
of deposits, other factors seem to work more for reducing the life of 
firms in other lines of endeavor. 


1 Survey of Current Business, vol. 32, No. 6, June 1952, pp. 14-15. 
‘Survey of Current Business, vol. 32, No. 12, Decembor 1982, pp. 14-17. 
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TABLE 2.—Sizo distribution of larger establishments within selected mineral. 
manufacturing and related industries in the United States, 1950-51 ! 


ee Number of employees 3 
y 
group Industry m 
num- ,500 an 
ber 3 250-499 | 500-999 | 1,000-2,499 more 
2911 | Petroleum refining: 
TOO esos Se A TREES, 44 30 22 12 
OBO wens ee A oes aad een 50 24 21 12 
2032 | Byproduct coke ovens: 
Oboes o oe dd 31 16 5 1 
A AI ae O Sk Nah 29 19 2 2 
3241 | Cement, hydraulic 
|] AS hee O AAN: 44 8 Wat de 
W000 AAA EE A AN 42 6 dE [Easter tes ser 
3275 | Mineral wool: 
TOR A ee hoe ae EU LE d 4 2 e OS 
AS A 3 2 APR 
3331 | Primary copper: 
AAA code m aad ac eo feted 8 6 A 
I050 A O AA 7 5 b E 
3332 | Primary lead: 
d RE 7 dL. seexieseeclzezeE echa 
10003... A AR ARNO 7 EECH cured esas 
3333 | Primary zinc: 
Ml is do 7 7 lus 
OO ote 7 8 > | EE 
3334 | Primary aluminum: 
AAA A ee d 2 3 6 |[............ 
lr REENEN 2 6 AA 
3341 | Secondary nonferrous metals: 
O a E 13 bdo ae es er 
A A See eee RID ANA ATA 10 y E EREA MERE 
3531 | Construction and mining machinery: 
A A RE vM A Souls 44 20 21 1 
a o Ie, 26 19 15 AA 
8532 | Oilfield machinery and tools: 
AP o seo II cue cheeses 22 4 7 1 
AAN A A 13 5 4 1 


1 Sourco: U. 8. Department of Commerce, Bureau of the Census, Annual Survey of Manufactures, 1951: 
Washington, 1953, pp. 146-161. 

2 These are Standard Industrial Classification numbers. 

3 Figures for the size category 1-249 were withheld by the Bureau of the Census, because the estimates 
did not meet its publication standards, either on the basis of associated standard error of estimate or on 
the basis of consistency review. 


CONSUMPTION AND STOCKS 


Annual apparent consumption of most minerals increased over the 
revious year in 1951. Major exceptions were anthracite, copper, 
ead, zinc, chromite, molybdenum, tungsten, tin, cadmium, and sulfur. 

These exceptions were oy explained by increases of stocks of 
chromite, and sulfur, but decreased net imports was the cause for 
decreases in tungsten and lead. Anthracite consumption declined 
moderately. 

Significant changes in stocks took place during 1951 only for man- 
ganese, cadmium, tungsten, tin, mercury, and platinum-group metals. 
All vere net withdrawals except for cadmium and platinum-group 
metals. 

There was no decrease in dependence upon imports for strategic 
minerals for which domestic supplies are inadequate or uneconomic. 
The decreases in net imports that took place resulted instead from 
temporary decreases in foreign supplies. The decline in mercury 
imports was largely responsible for the unusual increase in price (the 
11 E average price was over two and one-half times that of 
1950). 
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Orders, Sales, and Inventories.—Mineral-manufacturing industries 
enjoyed the highest sales, inventories, and orders in their history. 
New orders in the primary-metals industries and the annual accumu- 
lation of unfilled orders for 1951 were 16 and 26 percent, respectively, 
above the previous highs of 1950.3 

Peak backlogs of unfilled orders accumulated in 1951. The year- 
end backlog was about 3.8 months’ worth, about a 10-percent increase 
over that at the end of 1950. Although these backlog lengths were 
smaller than for most other durable-goods industries, they were 
well above those of nondurables. The monthly peak for new orders of 
primary-metals industries (adjusted for seasonal variation) was in 
October, but the second half of the year was about 12 percent below 
the first half. The monthly peak was in January for other durables 
and also for all nondurable-goods industries, and new orders for the 
former at the year end were being received at about a 30-percent lower 
rate, whereas new orders rate for nondurables declined only about 
one-half as much percentagewise. Unfilled orders were 27 percent 
higher at the year end for primary metals and 73 perm for all dur- 
ables but fell 48 percent by December for.nondurables from the March 
peak. Unfilled orders for primary metals were down 5 percent from 
their October peak, but December was the high for all durables. 

Sales (seasonally adjusted) were at a peak in May for primary 
metals as was true for all manufacturing, all durable- and nondurable- 
manufacturing industries. Petroleum and coal products had adjusted 
sales peaks in October-November, when there was & secondary peak 
for primary metals and the other manufacturing groups. 

Inventories (seasonally adjusted) were the highest on record and 
climbed almost every month of the year, finishing about one-sixth 
greater at year-end than at the beginning for both primary-metals 
and petroleum- and coal-products firms. This approximately equaled 
the increase for nondurable-manufacturing firms (17 percent) but was 
only half the increase in the durable-goods group of firms (36 percent). 

Behavior of inventories of mineral-manufacturing establishments 
was very little different from those of firms discussed above. For 
petroleum- and coal-products establishments 1951 year-end inventories 
were 12 percent above 1950, and for primary metals, 14 percent. For 
all manufacturing establishments industry categories, the increase 
in inventories (25 percent) was slightly less than for firms. For all 
durable-goods industries establishments the increase was 39 percent.* 

As might be expected, detailed industrial classifications of mineral- 
manufacturing establishments showed notably different changes in 
inventories between 1950 and 1951. Byproduct-coke-oven inventories 
declined 6 percent because of & 9-percent decrease in raw materials 
and goods in process inventories. Other decreases were primary 
copper, 18 percent; primary minor nonferrous metals, 7 percent; and 
secondary nonferrous metals, 3 percent. The decreases in primary 
copper &nd secondary nonferrous inventories were due to large 
declines in finished-goods inventories resulting from acute shortages 
in these areas; but the shortages also caused primary. copper to suffer 
a substantial decline in raw materials and goods in process inventories. 


! Survey of Current Business, vol. 32, 1952, various issues. 
1 U. 8. Department of Commerce, Bureau of the Oensus, Annual Survey of Manufactures, 1951: Ser. 
MAS-51-2, Nov. 25, 1952, 11 pp. 
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INCOME AND INVESTMENTS 


National Income Originated.—The increase for the mineral indus- 
tries in national income originated during 1951 was greater than ever 
before,’ exceeding that for 1948, the previous high. The percentage 
increase in business income before taxes was higher than the in- 
crease in wages and salaries and supplements thereto, except for 
anthracite and bituminous coal, where the business income declined ` 
from 1950. 

The national income originated in mineral industries is potentially 
perhaps the best measure of their normal economic importance 
(although it might not be a good measure of their strategic nature). 
Unfortunately, national income originated is a curious hybrid esti- 
mate for the mining industries as such, consisting of labor income for 
mining establishments but business income only for firms classified 
as mostly mining. The disparity between firms and establishments 
in industrial classifications is greatest as regards mining industries 
because major establishments are owned by large, integrated firms 
ordinarily olassified as manufacturing. The business income of these 
firms that derives from mining is almost never publicly segregated. 
(Thus it might be better to regard these national income data as 
integrated minerals-industry data if the manufacturing industries were 
classified in a way that clearly allowed this.) Anthracite minine is 
an exception, in that virtually all of its establishments are controlled 
by anthracite-mining firms. 

Corrections of mining business income to allow for business income 
counted in manufacturing appear to be most necessary in the case of 
crude-petroleum production, nonmetallic minerals and bituminous 
coal—in that order. Despite sizable production of metallic ores by 
subsidiaries, the Department of Commerce business-income estimate 
does not seem to need correction for metal mining (or for anthracite). 
The corrections for 1951 are given in table 5. The corrections were 
made by using data from the Census of Mining Industries in 1939 
in addition to the Commerce Department data of that and subsequent 
years. (These were checked against Bureau of Internal Revenue 
data where available.) The Census data essentially provide a value- 
added figure for all establishments in each industry from which 
business income for all establishments may be roughly estimated by 
subtracting wages and salaries (including supplements thereto) (from 
1939 Census), estimated depreciation, and estimated business taxes 
(from Bureau of Internal Revenue and Commerce Department data). 
For purposes of this illustrative correction, other less important 
adjustments haye been ignored because it is not pretended that the 
adjustments calculated are accurate enough to warrant further 
refinement 

Another interesting national income estimation is that which 
attempts to measure the amount of income originating in trans- 
portation and manufacturing industries devoted to production and 
distribution of refined mineral products. (In this comparison the 
-correction of mining income will be ignored because the integrated 
manufacturing firms to which the correction would apply will be 
included in the total anyway.) Table 6 shows the national income 


$ Survey of Current Business, vol. 32, No. 7, July 1952, various refs. 


REVIEW OF THE MINERAL INDUSTRIES IN 1951 9 


TABLE 5.—Corrected national income originated in mining industries in the 
United States, 1951 


[Millions of dollars] 


Wages and sal- 
aries, supple- 


Correction 
ments to wages Other : 

Industry and salaries national SPOT Total 
and income of | income! | income? 
unincorporated " 

enterprises ! 
Crude petroleum and natural gas... .................. 1, 429 853 1, 708 3, 990 
Nonmetallic mining and quarrying................... 401 159 60 020 
Bituminous and other soft coal....................... 1, 672 182 46 1,900 
(Ni TO QN Mum E rm 264 IA D E SONIS I 284 
MORDIDO. eM Km 455 cd PERIERE RR M 851 
AM ODS. A E E EN 4, 221 1, 610 1, 814 7, 645 
RESORTED nues 2 nar ce v NEC EC WES. CIS RON ER IN IA E URN 5,831 
LA MOS OLD AN. oe iaa odezix menm a IPP RA A E ABEL, IA 277. 554 


1 Survey of Current Business, vol. 32, No. 7, July 1952, pp. 18 and 19. 
1 See toxt. 


originated according to the Commerce industrial classification, along 
with adjusted estimates of the national income originated in minerals 
industries, which account for nearly 6 percent of the national total 
in 1951. 


TABLE 6.—National income originated within mineral industries in the United 
States in 1951 


[Millions of dollars] 
ment of Gom-| Percentage 
1 accounted : 
merce classi- Mineral- 


for by crude 


Industry fication of industry 
national ane EE d portion 
income era 
originated ! products 2 

DIOR EE EES 5, 831 100 5, 831 
Products of petroleum and coal............................... 4, 122 90 3,710 
Stone, clay, and glass TRUM PSALMIS RORIS IAE 3,117 30 935 
Nonferrous metals and their products------------------------- 3, 172 40 1, 269 
Iron and steel and their products- .-.-.------------------------- 12, 385 5 ' 619 
ARA PA x. 7,799 33 2, 600 
RTL EEGEN 658 osos ome A A 945 57 538 
EICH tee E a a 297 100 297 
Highway freight and warehousing. ........................... 3, 161 15 474 
ANNONA dete AN RN A a A ER 16, 273 


1 Survey of Current Business, vol, 32, No. 7, July 1952, p. 18. 
3 See text. 


The adjustments for manufacturing are the fraction that the 1951 
value added of mineral industries is of the whole manufacturing 
category of which they are a part, according to the Annual Survey 
of Manufactures. The railroad adjustment is the 1951 sum of gross 
freight revenue from products of mines and minerals in manufacturing 
categories as a fraction of total gross freight revenue. A tonnage 
ratio was used for water transport, because of the almost complete 
lack of comparable economic data for water transport. The highway 
adjustment was a partly educated guess. 


t U. 8. Department of Commerce, Bureau of the Census, Annual Survey of Manufactures, 1951: 
Washington, 1953, various refs. ' 
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Business Income and Dividends. —Mining corporations constituted 
the only major industrial group whose income after taxes rose from 
1950 to 1951 (9 percent). Wartime corporate income-tax increases 
and price controls led to declines in annual corporate income after 
taxes in bituminous coal (4 ag nonmetallic mineral mining 
(1 pecan, the primary manufacturing of iron and steel] (9 percent), 
and nonferrous metals (4 percent). None of these declines were as 
great percentagewise, however, as those for all industries (12 percent) 
or for all manufacturing (14 percent). These were overbalanced, on 
the other hand, by unusually large percentage increases in annual 
corporate income after taxes for metal mining (15 percent), crude 
petroleum production (12 percent), and petroleum refining and coal 
products (19 percent). 

Large percentage increases in annual income before taxes were not 
enough to enable iron and steel (24 percent) and nonferrous metals 
(24 percent) to retain an increase after taxes. In crude-petroleum the 
percentage increase after taxes was substantial (12 percent) even 
though the increase before taxes was more modest (17 percent). This 
was real due to the effects of percentage depletion allowances on 
crude petroleum. 

mining industries increased their 1951 dividends except anthra- 
cite. This was true also of the total of all industries, but manufac- 
turing dividends generally were curtailed. Dividends of petroleum 
and coal products and nonferrous products were increased (21 and 
12 percent, respectively), although iron and steel decreased slightly 
(2 percent). 

Quarterly cash dividends publicly reported ? rose throughout 1951 
for mining firms as they did for all industry and for manufacturing 
firms. As usual, the seasonally high fourth quarter dividends for 
mining were about 50 percent above those in other quarters.? 

Undistributed corporate income for mining firms in 1951 increased 
slightly, although it fell sharply for all manufacturing and all indus- 
. tries. Modest declines in undistributed income were observed for 
bituminous and nonmetallic mining and for iron and steel and non- 
ferrous-products industries. 

Quarterly corporate profits behaved differently for the major min- 
eral-manufacturing industries, but dividends rose and current assets 
and liabilities increased for all." Profits before taxes as a percentage 
of sales were well above the average of all manufacturing for petroleum 
refining and nonferrous metals and were somewhat below for other 
products of petroleum and coal. Profits after taxes as a percentage 
of stockholders’ equity were also well above the manufacturing average 
for the first two and about equal to it for the latter group. For all 
manufacturing groups, profits fell during the year because of the effects 
of rising costs and price controls, which caused operating profits to 
decline, and because of 1951 corporate income taxes. 

Investment.—Expenditures on new plant and equipment in 1951 
by mining firms were 31 percent higher than in 1950. This increase 


? Annual data discussed in this section are from Survey of Current Business, vol. 32, No. 7, July 1952, 


pp. 16-21. 

$ Work cited Io footnote 3. 

9 Although some dividends are paid each month, the dividends from the last month in each quarter for 
rope Arus is always about 10 times greater than the sum of the other two months. This discrepancy 
is much less for other industrial categorles. 

10 Federal Trade Commission and Securities and Exchange Commission, Quarterly Financial Report, 
U. 8. Manufacturing Corporations, 4th quarter 1951: Washington, 1952, 21 pp. 
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was in keeping with that of all industry (24 percent) but less than for 
all manufacturing firms (45 percent). Mineral manufacturing showed 
especially great increases with nonferrous (131 percent) and iron and 
steel (100 percent). Petroleum and coal products were closer to all 
mining (32 percent). These investments were stimulated considerably 
by the accelerated tax-amortization allowances provided for war 
industries under the Defense Production Act. 

Quarterly expenditures on plant and equipment by mining firms 
(adjusted for seasonality) showed a plateau over the second, third, 
and fourth quarters at an annual rate of $960 million (3 percent 
above the actual amount for the year). The unadjusted peak took 

lace in the fourth quarter as did the adjusted peak for all industry. 
Quarterly expenditures of mineral-manufacturing industries on plant 
and equipment reached peaks (unadjusted for seasonality) in the 
fourth quarter 30 to 50 percent above the fourth quarter of 1950." 

The annual increases in expenditures on new plant and equipment 
for mineral-manufacturing establishments followed closely that 
for firms, as was true of all manufacturing industries. The increase 
for petroleum and coal products was 35 percent and for primary 
metals 105 percent. In primary metals, as for all manufacturing, 
the percentage increases in expenditures on new structures and addi- 
tions to plant were twice as large as for new machinery and equip- 
ment, 161 and 87 percent, respectively. For petroleum and coal 
products the opposite was true (14 and 69 percent, respectively) because 
most of the investment was made as additions to old “establishments 
in operation” rather than new ‘establishments under construc- 
tion.” For petroleum and coal products only 0.1 percent of the 
investment was in new establishments, whereas for primary metals 
16 percent was a much higher ratio than for any other major manu- 
facturing category. The figure for all manufacturing was 7 percent, 
which was typical for other major manufacturing industries. 

Certain more detailed mineral-manufacturing classifications showed 
quite large increases in these expenditures. For example, fertilizer- 
industries plant and equipment expenditures increased 111 percent 
over 1950; blast furnaces and steel mills, 113 percent; and primary 
nonferrous, 176 percent. A related industry of much interest to 
mining, the construction and mining machinery industry, increased 
its investment expenditure 207 percent over 1950.” 

The above difference in fixed investment patterns between mineral 
manufacturing industries was largely due to the differing impacts of 
construction schedules covered by certificates of necessity for accel- 
erated tax amortization of emergency facilities. For steel and 
related programs, about two-thirds of the fixed-asset investment in 
the fourth quarter of 1951 was under certificates of necessity; for 
nonferrous metals, seven-eighths; but for petroleum refining, only one- 
twentieth.” 

The calculation of investment by firms generally leads to under- 
estimation of investment of mming, transportation, and other facil- 
ities and overestimation of what are apparently manufacturing 
facilities because all the investment of integrated firms is generally 

1! Survey of Current Business, vol. 33, No. 4, April 1953, p. 9. 
18 U. 8. Department of Commerce, Bureau of the Census, Annual Survey of Manufactures, 1951: Ser. 
MAS-51-1, Nov. 21, 1952, 


11 pp. 
18 Defense Production Administration data on “value put in place" compared with data on expenditures 
for new plant and equipment. 
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counted as that of manufacturing firms. In the case of oil com- 
panies only 11 percent of the industry's $2,948 million domestic 
investment was in manufacturing (that is, refining and chemical 
plants), whereas 65 percent was in production of crude petroleum, 
13 percent in transportation, and the remainder in other nonmanu- 
facturing facilities.“ . 

Expenditures on plant and equipment are by no means all of gross 
investment. In petroleum, working capital in the 30 largest com- 
panies increased $492 million through 1951.5 For firms manufactur- 
ing coke and other products of petroleum and coal (but not for refining 
firms) the 1951 working capital increment of $30 million was 1.4 times 
greater than the net increase of other assets, and the increase in current 
assets of $56 million was 1.3 times the gross increase in fixed assets 
plus changes in other assets. The primary nonferrous firms show 
a different pattern of asset growth, dominated by fixed assets in 1951. 
The net increase in noncurrent assets was $371 million, 5.7 times the 
increase in net working capital, and the gross increase was $486 
million, 1.3 times the increase in current assets.!9 

It is interesting to compare net and gross fixed investment in 1951. 
Depreciation and depletion as a percentage of the sum of depreciation 
and depletion plus the net increase in fixed assets during 1951 was 
53 percent for petroleum-refining firms, 45 percent for coke and other 
petroleum and coal manufacturing, and 31 percent for primary non- 
ferrous metals. For all manufacturing, the percentage was 42. 

Tax Yields.—Federal corporate tax lability of mining firms rose 
29 percent over 1950. This increase was slightly less than that 
of all industry (32 percent) and well below all manufacturing (40 
percent). 

Tax liabilities for mineral industries as a percentage of corporate 
income before taxes were much less than for other industries. For 
example, tax liability for all industries was 56 percent of the income 
before taxes; all manufacturing was 59 percent; iron and steel prod- 
ucts, 61; nonferrous-metals-manufacturing firms, 58; and pipeline 
transportation, 58. On the other hand, crude petroleum was only 
31 percent; metallic mining, 38; and nonmetallic mining, 44. The 
differences were no doubt largely due to the differing effects of per- 
centage depletion allowances (and to a lesser extent, the effects of 
intangible drilling and development costs). Petroleum-refining firms, 
being largely integrated to include crude output, brought the per- 
centage of manufacturing firms producing products of petroleum and 
coal down to 34 percent." 

The effects of percentage depletion on wholesale gasoline prices 
were counteracted by the Federal and State excise taxes, which pro- 
duced more revenue than was applied for highway purposes. The 
Federal excise rose % cent per gallon to 2 cents during 1951. (The 
Federal gasoline excise should probably be included with other Federal 
excises on motor vehicles, parts, and tires when compared with 
Federal highway expenditures and with revenue-producing taxes on 
other modes of transportation such as railroads.) Federal gasoline 


ae Petroleum Institute, Petroleum Facts and Figures Tenth Edition, 1952: New York, 1952, 

p. 235. 

e Coqueron, Frederick G., Financial Analysis of 30 Oil Companies for 1951: Chase National Bank, July 
1 


1 p. 19. 
18 Work cited in footnote 10, 
17 Work cited in footnote 5, p. 19. 
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excises produced about $570 million, and $455 million was spent on 
highways, leaving net revenue produced of about $115 million. 
About $270 million in State taxes in 1951 18 was diverted to non- 
highway uses. These net revenue contributions of $385 million 
gasoline taxes approximately cancel the reduction in income tax borne 
by gasoline (estimated on a refinery value basis as a share of crude-oil 
final product). Thus, it might be said that the net effect of the tax 
Systems is to provide encouragement through percentage depletion 
primarily to other oil products than gasoline, mainly diesel and 
distillate fuel oils, and residual fuel oil, and to natural gas (Federal 
lubricating-oil excises also approximately balanced estimated tax- 
relief effects of percentage depletion on these products in 1951). The 
stimulating effects of percentage depletion upon crude-petroleum 
production no doubt contributes somewhat to increased supplies of 
gasoline and lubricants, however, despite the depressing effects of net 
revenue-producing excises, because there has been a slight increase 
recently in the refinery yields of gasoline and lubricating oils in 
response to increased demands. Other qualifications to these propo- 
sitions should be examined if the data are to be improved, for example, 
the extent to which highway expenditures can be considered net 
capital expenditures instead of current operating replacement. 
Another point to be studied is the behavior of the average for the 
industry of marginal effective income-tax rates for individual firms, 
especially during years of excess profits taxes, such as 1951. 


LABOR 


Wages.—Wages and salaries received in mining industry firms were 
13 percent above 1950; in petroleum- and coal-products industry, 
13 percent; nonferrous metals and their products, 17 percent; and 
iron and steel, 24 percent. The increases inside the mining industries 
were equally uneven, ronging from 2 percent for anthracite to 21 
percent for metal mining. Bituminous wage and salary payments 
increased 10 percent, and those of crude petroleum and nonmetallic 
minerals both rose 17 percent. 

Percentage increases in supplements to wages and salaries were 
about one-fourth less than those of wages for each of the above 
minerals industries except crude-petroleum and nonferrous-metals 
firms, whose supplements each increased 20 percent over 1950. 

In general, labor income increases were slightly less in minerals 
industries than for the rest of the economy. Salaries and wages for 
all industries increased 17 percent and supplements thereto 15 percent 
and for all manufacturing 18 and 16 percent, respectively. 

Employment.—-Annual average employment increased in all mining 
from 904,000 to 920,000, decrease in anthracite (8 percent) being over- 
balanced by increases in bituminous, metallic-mining firms, nonmetal- 
lic, and crude petroleum (1, 4, 8, and 3 percent). There has been an 
irregular downward trend in mining employment since World War I. 
Mineral-manufacturing employment had a significant net increase in 
1951 as a result of increases in all major categories—7 percent in 


18 Duff, Dahl M., Gasoline Taxes: Oil and Gas Jour., vol. 51, No. 35, Jan. 5, 1953, pp. 33-34, 
1° Work cited in footnote 5, p. 18. 
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petroleum and coal products, 6 percent in blast furnaces and steel 
works, and 3 percent in primary nonferrous metals. 

The increase in the annual average hid a decline throughout the 
year from 932,000 in January to 916,000 in December (July, the 
vacation month, was as low as 906,000). The high metals-mining 
annual employment was the result of a high plateau of monthly 
employment, but there were increases throughout the year for non- 
metallic mining and crude petroleum, December being greater than 
January by 7 percent for both. Coal employment fell throughout the 
first half of the year to a stable low level the last half. Monthly 
patterns of production-worker employment were the same as for all 
employees. Mineral-manufacturing employment (both of all em- 
ployees and of production workers) increased throughout the year 
with coke, petroleum refining, and blast furnaces and steel works 
gaining from January to December but primary nonferrous metals 
declined slightly.” | 

Unemployment in mining industries was 3.3 percent in 1951, nearl 
half that of 1950 and the lowest since the statistic has been estimated, 
beginning in 1946. In the fourth quarter a low of 1.5 percent was 
reached. "The annual figure was slightly &bove that for all workers 
and equal to manufacturing. The fourth-quarter percentage was 
lower than that of any industrial group." | 

Hours.**—The 1951 annual average of weekly hours worked in- 
creased over 1950 for all mining industries except anthracite mining. 
Bituminous and petroleum increases were small, but nonfuel mining 
increases were an hour or more. The highest annual average was 46 
hours for copper mining, and the lowest 30 hours for anthracite. All 
other mining industries were between 39 to 43 hours, except bitumi- 
nous at 35 hours and nonmetallic mining 45 hours. l 

The largest increase of average weekly hours during the year took 
place in iron mining, whose December average was 2.1 hours more 
than in January. Other minerals industries had increases of less than 
an bour over the year. 

Average Earnings.—In 1951, there were significant increases in 
average annual earnings per full-time equivalent employee. The 
average for all mining rose 13 percent, which was better than in min- 
eral manufacturing concerns because in both petroleum and coal 
products and in nonferrous metals the increase was only 8 percent; 
iron and steel’s average rose 11 percent. The leader in mining was 
bituminous coal with 17 percent, followed by metal mining at 15 
percent, both anthracite and nonmetallics with 10 percent, and crude 
petroleum at 8 percent. The average annual earnings for all indus- 
tries and for all manufacturing increased only 8 and 9 percent, 
respectively. 

The level of average annual earnings in mining was 20 percent above 
all industries and 8 percent above all manufacturing. In fact, the 
only major industry group above mining industries was transporta- 


22 U.S. Department of Labor, Monthly Labor Review. 1952, various issues. 

2 U. S, Department of Commerce, Bureau of the Census, Current Population Reports, Labor Force: 
Ser. P-50, No. 40, p. 10. 

2 Work cited in footnote 20, 
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tion, 3 percent above mining. The highest mineral industry was 
petroleum and coal manufactured products at $4,650 per year. 

the other mineral categories were grouped between $3,841 and $4,162 
annually, except anthracite and nonmetallics, with $3,435 and $3,596, 
respectively—both still well above all industry at $3,253. This no 
doubt depends in part upon the high degree of unionization of mineral 
industries and high proportion of skilled workers required.” : 

Average weekly earnings increased throughout the year for every 
mineral industry except anthracite, although somewhat irregularly 
for some industries because of variations in average weekly hours 
worked and sudden jumps in average hourly earnings as a result of 
industry-wide changes in union contracts.? 

Average hourly earnings also increased during 1951 for all mineral 
industries. Copper mining had the smallest increase in average hourly 
earnings for the year, 6 percent, and iron ore the highest, 13 percent. 
The others all had 10- or 11-percent increases except crude petroleum, 
7 percent. The range of increase in mineral manufacturing was less, 
from 8 percent for petroleum refining and cement to 11 percent for 
blast furnaces and steel works. Fertilizer, coke, and primary copper, 
lead, zinc, and aluminum all had 9 or 10 percent increases in the annual 
average. The big jumps in monthly figures took place in December 
(7 peran for copper, lead, and zinc mining, smelting, and refining; 
February (about 10 percent) for anthracite and bituminous coal. 
Other increases were more gradual.” 

Productivity. —Output per man-hour generally rose in coal and metal 
mining from 1950 to 1951. (No data were available for crude-petro- 
leum production or nonmetallic mining.) Those increasing were 
bituminous coal and recoverable copper, each 1 percent, and anthra- 
cite and direct-shipping iron ore 8 percent. A decrease was experi- 
enced in labor productivity in terms of recoverable lead-zinc (5 per- 
cent) and primary refining of copper, lead, and zinc (7 percent). 
Mineral-manufacturing industries with increased output per man-hour 
were cement (6 percent), byproduct coke (2 percent), and beehive 
coke (9 percent). (For other mineral-manufacturing industries data 
were not available.) 

Health and Safety.—Disabling injuries in mining industries in 1951 
declined as a portion of the total for all industrial groups from 3.69 
percent in 1950 to 3.57 percent. Fatalities in mining industries rose, 
howover, from 6.45 percent to 7.50 percent of those in all industries.? 
Fatality rates in mining rose largely because of the fatality-rate 
increase in coal mining—the result of an unusual number of major 
disasters. (Detailed discussion of health and safety statistics in 
mineral industries is found in the chapter on Employment and 
Injuries.) 

23 Work cited in footnote 5, p. 22. 
24 Work cited in footnote 20, p 


. 16. 
25 U. 8, Department of Labor, Handbook of Labor Statistics: 1951 Suppl., pp. 53-55. 
33 Work cited in footnote 25, p. 57. 
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PRICES AND COSTS 


Prices of minerals in the United States were quite stable during 
1951 because of the effects of price control. The Bureau of Labor 
Statistics monthly wholesale indexes moved only a point or two during 
the year, but the annual averages were generally well above those 
for 1950. Both coal and gas, however, averaged only about 2 percent 
above 1950. Petroleum and products monthly indexes only increased 
1 percent during the year but the annual average was 7 percent above 
that for 1950. Iron and steel products and nonferrous metals both 
fell a point or two from January to December but on an annual basis 
were 9 and 19 percent, respectively, above 1950. Clay and gypsum 
products were unchanged during the year but their annual averages 
were up 8 and 12 percent, respectively. Fertilizer materials climbed 
4 percent during the year, but the annual average was only 5 per- 
cent over 1950. 

Wholesale price indexes of materials and equipment cost items did 
not rise significantly. Lumber fell 4 percent from January to Decem- 
ber, and construction machinery and equipment and industrial chem- 
icals only rose 1 percent each. The first two averaged about 10 
percent each above 1950 values, but industrial chemicals were 19 
percent above 1950.? 

The 6- to 13-percent increase in annual average hourly earnings in 
mining and mineral manufacturing industries from 1950 to 1951 was 
not matched by increases in annual productivity. Thus, it may be 
said that unit labor costs increased from 1 to 3 percent (which would 
be one-third of 1 percent to 1 percent of output prices). Fortunately 
for these industries, the average price increases from 1950 to 1951 
were about 10 percent, so labor costs generally fell as a fraction- of 
sales for the year. Within the year, however, average hourly earnings 
increased much more than prices (which had their big jump in the 
last quarter of 1950), so quarterly operating profits were seen to fall 
during the year. The experience for individual industries differed 
widely, however. 


TABLE 8.—Relative labor cost in mineral industries in the United States, 1950-51, 
percentage change in annual averages . 


Percentage change in— 


Industry Average Output Abert 
hourly per 

ES Price 2 man. | “ost as a 

Gage £ } 3 | percent 

ings 10UT f price 
PARTS E A A pde 10 2 1 6 
AntlTRM BL a ori an EE 12 7 8 —4 
MS AA IA AE A A d M mE 13 9 8 —4 
Copper (recoverable) mining................................... 414 51 —8 
SB RAN A A IN 11 431 5—5 —11 
ByprodBot OOO. erro 9 5 2 3 
A EA e Weir Ed pet eeh 9 20 —7 —4 
A E AAA AE 8 8 6 —10 


1 Bureau of Labor Statistics, Monthly Labor Review, vol. 74, No. 6, June 1952, table O-1. 

2 Unless otherwise indicated, derived from data given in the respective commodity chapters in this volume. 
3 Bureau of Labor Statistics, Handbook of Labor Statistics, 1951 Suppl., pp. 53-55. 

4 Engineering and Mining Journal, February 1953, vol. 154, No. 2, p. 87. 

3 Preliminary figure. 


17 U. 8. Department of Commerce, Office of Business Economics, Business Statistics 1953 Biennial edition: 
Survey of Current Business Suppl., 1953, pp. 27-30. 
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TRANSPORTATION 


Rail and water transportation of minerals and mineral products 
grew with general industrial activity. However, mineral-product ton- 
nage fell as a fraction of the total tonnage of all products carried both 
in the case of rail and of water transportation (see table 9). In the 
case of rail transportation, the decline in proportion was due to the 
less than average increase in rail haulage of bituminous coal. Iron 
ore hauled by rail increased 20 percent, the same as the increase for 
all tonnage. 

These transportation data do not agree exactly with that submitted 
to the Bureau of Mines by its respondents, shown in the various 
commodity chapters (cement, coal, coke, fluorspar, fuel briquets, iron 
ore, petroleum, sand and gravel, slag, and crushed stone) because of 
slightly different reporting concepts and item and respondent coverage. 


TABLE 9.—Rail and water transport of mineral products in the United States, 
1950-51, in millions of short tons 


Rail ! Water 1 
Commodity 
1950 1951 1950 1951 
Coal: 
HK te Ee 362 386 117 118 
PCHPACI Gs t costes e 55 54 4 3 
Coke and breete: caia 22 26 1 1 
Orude: petroleum. ocacion 6 5 68 72 
RSOUNG EE 13 13 70 74 
Distillate (TE WEE } 14 13 { 53 57 
Residual fuel oll.. cocida acia 40 39 
Other Ee EE 8 14 22 14 
WK Ier, EE 40 45 253 256 
Iron and manganeso ore... E 15 126 82 0) 94 
AA A A A EE comer. TOROS etse 
Iron dnd steel Scrap occiso ió abr 22 25 1 1 
Limestone, Crushed es icacionsccaccc ce ose o en EE giele 18 21 23 26 
Other metals, ores, and concentrates. ........ 2... lc lll lll lll lll... ) 63 { 19 10 { 1 
Other nonmetallic minerals........................-- 2 Lc Lc ce ee eee ne 54 5 
A A Se LEE a ure 29 30 3 3 
Sand and EC EE 56 60 54 62 
O A A a onec Ee d e Cua PECTUS MEA MEE mE SE 45 55 
Phosphüte TOOK courier PCM EE RETE 21 21 2 2 
NA A EE ier dae 5 3 3 
Total mineral produots...................................-....--- 845 935 553 575 
Grand total all produets...................... ll. lll l.l l.l l.l. 1,233 | 1,477 651 602 
Mineral products as percent of grand total.............................. 69 63 85 83 


i t GE Commerce Commission, Freight Commodity Statistics: 1950, 1951, Revenue Freight Orig- 
na 


1060 Department of the Army, Office of the Chief of Enginecrs, Water-Borne Commerce of the United States: 
! Not available. 


FOREIGN TRADE AND INVESTMENTS 


Imports.—The value of mineral imports for 1951 rose only 6 percent 
above that of the previous year because of a 7-percent decline in 
metals imports. ] other major mineral categories registered 
increases from 23 percent for crude nonmetallics to 6 percent for fuels. 
Fuels were 35 percent of mineral imports. Metals and their ores 
and concentrates comprised 48 percent, nonmetallics 10 percent (nearly 
all in crude form) and other mineral imports, 7 percent. (See table 
8 in the Statistical Summary chapter.) 
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Declines in mica, tin, lead, zinc, and nonferrous scrap were to a 
large extent responsible for strategic shortages in 1951. These were 
extreme cases of a pee pattern of increased demand and emer- 
gency hoarding in all countries. Imports swelled in the last half of 
1950 after the Korean outbreak, but increased foreign consumption 
and substantially uncontrolled prices greatly reduced the flows to 
this country of the most strategic items. The 1951 decline in residual 
oils and the modest increase in crude imports resulted from the world 
petroleum crisis following the Abadan seizure, which reduced petro- 
leum imports significantly in the third quarter as Venezuelan petro- 
leum products were diverted to Europe. 

Exports.—Fuels, as usual, had overwhelming importance among 
mineral exports in 1951, comprising 85 percent of the total value. 
Of the remainder, metals came to 6 percent, nonmetallic minerals 8 
percent, and other, 1 percent. (See table 8 in the Statistical Summary 
chapter.) 

The great increase over 1950, which raised mineral exports to seven- 
eighths the value of mineral imports, also was due to fuels exports, 
which increased 79 percent in value. Great percentage export value 
increases also took place in metals, crude metallic minerals, and 
nonmetallic manufactures (141, 55, and 47 percent, respectively), 
but crude nonmetallic exports increased little (11 percent): 

Tariffs.*—Escape-Clause Actions.—Application for tariff relief under 
the ‘‘escape-clause” procedure outlined in Executive Order No. 10082 
(1949) resulted in an adverse action for the lead industry. Escape- 
clause applications with respect to lead-bearing materials, lead, and 
lead scrap brought (early in 1950) by the Emergency Lead Committee, 
New York, and the New Mexico Miners and Prospectors Association, 
were dismissed by the Tariff Commission on January 25, 1951, after 
preliminary hearings. 

In June 1951 the Trade Agreements Extension Act of 1951 was 
passed. This law, which basically extends the authority of the 
President to enter into trade agreements with other countries, now 
includes an escape clause and “peril-point’”? amendment. The peril- 
point amendment appeared originally in the Trade Agreements 
Extension Act of 1948 but was repealed, along with the entire act 
of 1948, by the Extension Act of 1949. Both the escape clause and 
the peril-point amendment provide industries with the opportunity 
to seek protection from injurious foreign competition. The peri 
point allows the industry to seek protection from any adverse change 
of rates as a result of impending negotiations, and the escape clause 
affords the industry the means of seeking relief as a result of a past 
tariff concession. 

Congressional Actions.—The import duty on all scrap metal was 
suspended by the Congress for 1 year beginning June 30, 1951. Also, 
by act of Congress, effective April 1, 1951 (until February 15, 1953, or 
the end of the emergency period, whichever occurs first), the import 
duty on various copper items was suspended. This suspension of 
the duty on copper ores, concentrates, and articles containing copper 
was to remain in effect so long as the average monthly market price 
of copper was 24 cents or more per pound delivered Connecticut 
Valley. If the average domestic market price of electrolytic copper, 


1! This section was prepared by H. E. Striner, Bureau of Mines. 
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delivered Connecticut Valley, was below 24 cents per pound for 1 
calendar month, the Tariff Commission within 15 days after the 
end of that month was to advise the President of this situation. 
The President then had to revoke the suspension by proclamation. 
This proclamation was to be issued not later than 20 days after the 
advising action by the Tariff Commission. 

International Agreements.—Multilateral reciprocal tariff negoti- 
ations undertaken at Torquay, England, in September 1950 were 
completed in April 1951. These negotiations, conducted under the 
provisions of the General Agreement on Tariffs and Trade (usually 
referred to as GATT), resulted in tariff bindings and reductions on a 
number of mineral items by the United States. A list of these items 
includes various barium compounds, magnesium salts and compounds, 
all potash salts, sodium compounds, tellurium compounds, coal-tar 
compounds, cobalt compounds, iodine (resublimed), zinc, and lead 
ores, concentrates and compounds, magnesium and magnesium com- 
pounds, manganese, phosphorus, mineral-earth pigments, barites or 
lampblack, potassium compounds, strontium compounds, thorium 
compounds, tin compounds, magnesite, clay of various sorts, benton- 
ite, feldspar, clays, silica, crude fluorspar containing over 97 percent 
of calcium fluoride, mica, talc, granite, pig iron, molybdenum, ferro- 
manganese, manganese-silicon, various ferrous compounds, chrome, 
titanium, boron, vanadium, calcium metals, zirconium metals, 
aluminum metal and alloys, and bismuth. 

Foreign Investment.—In 1951, net direct investment capital 
movements from the United States to other countries plus reinvested 
earnings and other changes (see table 10) increased the total invest- 
ment abroad in mining and smelting 17 percent, in petroleum 9 percent, 
and in all industries 11 percent. The cumulative net mineral invest- 
ment abroad remained at 38 percent of net investment abroad in all 
industries. 

Net capital movements from the United States to other countries 
in 1951 for petroleum and mining and smelting fell 42 percent from 
1950 and amounted to only 37 percent of such investment for all 
industries (in 1950 they had been 54 percent of the total). The 
total for all industries of such investment flows declined 15 percent 
compared with 1950. The major exceptions to this general decline 
were Brazil, Peru, and Chile, for which modest increases took place 
for mineral industries and for all industry. | 

Canada accounted for 133 percent of the net flow of United States 
investment abroad in petroleum ventures in 1951 and 36 percent of 
mining and smelting investment flows. Chile and Peru together 
accounted for another 54 percent of the latter flows. Of the areas of 

eatest cumulative net United States investment abroad in petro- 
eum, Venezuela and the Middle East (25 and 20 percent, respectively), 
the former suffered a slight decline in 1951. On the other hand, the 
countries with the greatest cumulative net investment in mining 
and smelting, Chile and Canada (31 and 30 percent, respectively), 
each enjoyed increases in mining and smelting investment flow in 
1951 and together accounted for 66 percent of the 1951 total. 
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TABLE 10.—Direct private investments of the United States in foreign mineral 
industries, 1950-51 ! 


[Millions of dollars, inflows (—)] 


Mining and smelting Petroleum All industries ? 
1951 changes 1951 changes 1951 changes 
Country Book Book Book 
value, Rein- | value, Rein- | value, Rein- 


end of | Net | vested | end of | Net | vested | end of | Net | vested 
1950 | capital jearnings| 1950 | capital ¡carnings| 1950 | capital learnings 


move- | and move- and move- | and 
ments | other ments | other ments | other 
changes! changes! changes? 
Ommada ETE E T. Lies. 334 36 30 418 124 20 3, 579 240 153 
Latin American Republics: 

FALLA. lia o (4) (4) OI 112 1 3 644 92 67 
oplos AAA 351 30 (1) (4) (4) 540 40 3 
Golombis z= ..-....... (4) OI (4) 112 4 (5) 193 11 3 
Mért en Lll... 121 —5 11 13 —2 —1 415 24 33 
Pe soe de AA pM TEN 181 —44 57 348 —38 63 
Ub iii 55 24 34 (1) (4) (4) 145 17 36 
Venezuela................ (4) Ua ege 857 —39 16 993 —16 19 

TOO At, Ee e 628 60 48 | 1,408 —75 75 | 4,735 165 276 
United Kingdom...-------- 3 (5) (5) 123 18 13 847 18 96 
Other Western European 

CODD Doni. ies 18 6 2 301 19 37 873 44 101 
Middle East !............... 11 5) (4) 681 44 46 719 64 49 
All other countries.......... 135 4 8 459 —37 29 1,035 —3 


All areas, total........ ~ 1,129 100 88 | 3,300 | ol 220 | 11,788 528 774 


1 Source: U. S. Department of Commerce, Office of Business Economics, Foreign Investments of the 
United States: Washington, 1953, 61 pp.; and records of Office of Business Economics. 

2 Includes industries not shown separately. 

3 “Other changes” consist of adjustments caused by revaluation of properties, transfer of assets from one 
country to another, profit or loss on liquidations, and other technical adjustments. The net of such changes 
in 1951 were as follows (in millions of dollars): Mining and smelting, all areas, 32 (Peru, 33; other Latin 
American Republics, —1; Western European countries, —1; all other countries, 1); Petroleum, all areas, 
16 (Panama, —7; United Kingdom, 6; Other Western European countries, 11; Middle East and “all other 
countries,” 6); All industries, all areas, 22 (Canada, —28; Panama, —7; Peru, 33; other Latin American 
Republics, 1; United Kingdom, 6; Other Western European countries, 10; Middle East and “all other coun- 
tries,” 7). 

4 Included in totals. 

5 Less than $500,000. 

6 Includes countries not shown separately above. 

7 Includes Aden, Bahrein Islands, Egypt, Iran, Iraq, Israel, Jordan, Kuwait (including neutral zone), 
Lebanon, Saudi Arabia (including neutral zone) and Syria. 


The flow of gross petroleum capital expenditures for foreign facilities 
was 13 percent of domestic gross and was 250 percent of net petroleum 
investment abroad in 1951.% (Comparable gross figures for other 
mineral industries not available.) The flow of net investment abroad 
for all industries in 1951 was 2.6 percent of domestic net investment 
flow (which is computed by subtracting the sum of capital consumption 
allowances and private residential construction from gross private 
domestic investment). 

Economic Cooperation Administration.—The Economic Cooperation 
Administration purchased $14.5 million worth of strategic minerals*? 
for the National Stockpile during 1951, of which 92 percent was 
covered by counterpart funds. During the same period it committed 
$68.2 million for prospecting, developing, and expanding production 


eee 


29 Work cited in footnote 15, p. 20. 
20 Plus small amount of nonmineral products. 
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of strategic minerals in “ECA areas,” raising the cumulative total to 
$109 million. Ninety percent of the 1951 total was from counterpart 
funds. The repayment of the total of these advances was to be made 
in minerals for the Stockpile, and usually options for additional Stock- 
pile purchase were involved as well.?! 

The first contract guaranteeing the convertability of receipts from 
licensing patents, processes or techniques without an accompanying 
cash or “hard” investment (as provided for in the 1950 amendments 
to the Economic Cooperation Act) was made in the first quarter. 
Informational-media-receipts-convertability guarantees were con- 
tinued and constituted an important contribution to technical assist- 
ance programs. 

Mineral products constituted 20 percent of procurement authoriza- 
tions for European countries in 1951, about 55 percent of which was 
for fuels. This equaled the value of 15 percent of United States coal 
exports during the year. 


DEFENSE MOBILIZATION 


Defense Production Act.—The Defense Production Act of 1950 was 
amended and renewed as Public Law 96, 82d Congress, on July 31 
1951. The same powers as the act originally contained were continued 
in essentially unmodified form as far as minerals expansion assistance 
was concerned, except that subsidy granting powers were clarified. 
A number of changes permitting adjustments of price ceilings were 
added, which liberalized that treatment, and provisions covering 
materials and equipment allocations to small businesses and other 
provisions covering small business problems had some impact on min- 
erals firms. The administration continued to request review of 
ps control sections of the act by Congress throughout the remainder 
oi the year. 

Defense Minerals Administration.—During 1951 the Defense Min- 
erals Administration developed programs stating requirement needs 
and supply deficiencies of strategic minerals and instituted supply 
projects to make up the indicated shortages. DMA also contracted 
with private companies on & sharing basis to stimulate exploration 
designed to provide a long-run base of strategic minerals reserves. 
Maintenance of existing production was assisted by arranging priori- 
ties for scarce manpower, materials, and equipment needed to keep 
mines operating at maximum efficiency. Among the types of as- 
sistance recommended under provisions of the Defense Production 
Act to expand supply were accelerated tax amortization, conditional 
procurement contracts, fixed-price contracts, subsidies, loans, ad- 
vances, loan guarantees, and access roads. 

The agency recommended such projects to the Defense Production 
Administration for certification to the various operating agencies to 
carry out. Accelerated tax amortizations were certified to the Bureau 
of Internal Revenue. Loans were certified to the Reconstruction 
Finance Corporation for final development of terms. "Procurement 
contracts and advances were certified to the General Services Ad- 
ministration for final negotiation, execution, and administration. 
Access roads were directly recommended to the Bureau of Public 
Roads for survey and construction. 


31 U. S. Department of Defense, Munitions Board, Stockpile Report to the Congress: July 23, 1951 and 
January 23, 1952, 
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During 1951 the budget estimates indicated that the gross com- 
mitments required under DMA programs would be over $6 billion, 
but it was obvious that the cost to the Government would never ‘be 
more than a fraction of that amount. This led to an important de- 
velopment in Government accounting, estimation of the financing 
necessary to meet the expected cost of such assistance to the Govern- 
ment. When the budget was submitted under this concept, the 
“probable ultimate net cost,” a prudently ample obligation limit 
requested for the fiscal year beginning in July 1951, was below the 
original $2 billion authorization limit of the Defense Production 
Act as amended. 

Another section of DMA work considered to be to a large degree 
completed during 1951 was recommendation of accelerated tax- 
amortization projects. This was natural because of pressure for 
early construction starts under the program and the fact that the 
largest projects came in early. 

Defense Materials Procurement Agency and Defense Minerals Ex- 
loration Administration.—On August 28, 1951, the President estab- 
ished the Defense Materials Procurement Agency and transferred 

the authority of the Secretary of the Interior for emergency mineral 
assistance responsibilities to the General Services Administrator under 
Executive Order 10281. The General Services Administrator dele- 
gated back to Interior (September 14) the exploration assistance 
responsibilities (and budgets), which were of a long-run rather than 
an emergency nature. To carry out these duties, the Secretary of 
the Interior organized the Defense Minerals Exploration Admin- 
istration (November 20) with personnel transferred mostly from the 
DMA Production Expansion Division. The General Services Ad- 
ministrator, under Budget Bureau orders of determination and dis- 
position, incorporated mostof the other DMA personnel in the Defense 
Materials Procurement Agency on October 28 along with the minerals 
personnel of the ECA Materials Development Division in December. 

With the assistance of the General Services Administration the 
DMPA carried out the functions previously performed by DMA 
(except the delegated exploration), that is, keeping minerals programs 
up to date and analyzing and negotiating domestic and foreign ex- 

pansion assistance projects for recommendation to the Defense 
Production Administration. 

The Defense Minerals Exploration Administration continued to 
carry out (as DMA previously did) the analysis of exploration pro- 
posals, and the negotiation and administration of exploration-expense- 
sharing contracts. Early in 1951, DMA had obtained approval of 
and issued Mineral Order 5, which listed three sharing exploration 
percentages (50, 75, and 90) under which strategic minerals were 
grouped and also specified other regulations and instructions, which 
were also subsequently followed by DMEA. By December 31 
DMA and DMEA had received 1,174 applications for exploration 
assistance, executed 197 contracts, and otherwise disposed of 437 
applications. 

Price Controls.—Price control of minerals in the United States began 
with a series of industry meetings in January at which it was apparent 
that the prices of copper, lead, and zinc had already risen enough to 
sustain considerable pressure from increases in costs and foreign 
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metals prices. The latter, however, became especially bothersome 
through the year. Much of the industry felt that the New York 
futures market should be closed and all tariffs removed if the price 
were to hold. The market was closed. 

Foreign prices of minerals continued to climb after United States 
prices were frozen until they were later frozen at higher levels or 
never even formally controlled. The Chilean Government was in 
no mood to be “regulated” by the Office of Price Stabilization when 
some copper was selling to certain Europeans at twice the United 
States ceiling. After Chilean price negotiations were settled, the 
United States agreed in May to establish an import price ceiling for 
copper 3 cents above the 24.5 cent domestic ceiling. Import declines 
of lead and zinc led to 2-cent increases in their ceiling prices in October. 

Concern over supplies of ferroalloy metals led to an unusual price- 
control ceiling. In May domestic tungsten was guaranteed a $63- 
per-unit price for 4 years which was substantially higher than an 
adjusted freeze price would have been. ‘This action was taken as an 
effort to afford sustained encouragement to the domestic industry. 
Price controls were dropped altogether, for example, on cobalt, colum- 
bium, titanium, and nickel in an effort to encourage increased supply. 

Other Defense Organizations.—There were no other defense agency 
reorganizations of particular significance for minerals industries. The 
reorganizations in the Office of Defense Mobilization, Defense Pro- 
duction Administration, National Production Authority, and the 
Economic Stabilization Agency’s suborganizations were all essen- 
tially internal adjustments to rapid, administrative expansion. An 
Executive order of January 3, 1951, transferred the coordinating 
authority in the materials field from the National Resources Planning 
Board to the Defense Production Administration. That Administra- 
tion organized the interagency Vital Materials Coordinating Com- 
mittee to perform the functions of coordinating expansions of supply, 
distribution of available quantities, and restrictions of nonessential 
uses. The Small Defense Plants Administration was under fire 
throughout 1951 but maintained its independence and enlarged its 
scope of function. 

The Defense Solid Fuels Administration and the Petroleum Ad- 
ministration for Defense continued through 1951 with their opera- 
tions, expanding rapidly at the same time, especially in the first half 
of the year. Their major assistance projects were for accelerated 
tax amortization and a heavy part of their workload was as a claimant 
agency for materials, manpower, and equipment for the industries 
within their scope.?? 

The Office of International Trade applied its export controls to all 
strategic minerals, for which there were several gradations of control 
from closed, quantitative, restrictive, to open end (which were freely 
licensed but watched closely). 

National Strategic Stockpile.**—The accelerated activity connected 
with the National Strategic Stockpile initiated in 1950 was continued 
throughout 1951 to the extent allowed by supply conditions. Fifty- 

33 See Annual Reports of the Secretary of the Interior, 1951 and 1952, and press releases of the agencies. 


$3 U. 8. Department of Defense, Munitions Board, Stockpile Report to the Congress: January 23, 1952, 
and August 15, 1952. 
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four percent of the obligations incurred over the 5% years of the 
Stockpile were incurred in 1951. Likewise, 41 percent of the cumu- 
lative expenditures up to December 31 took place in that one year. In 
November there were moderate increases in total obligational 
authority and cash appropriated to stay ahead of the 1951 program 
of incurring obligations. 

Total Stockpile objectives were raised during 1951 from $8,870 
million to $9,298 million, a net figure resulting from both increases 
and decreases. As a result of emergency shortages, the President 
authorized release of $40 million worth of aluminum, copper, and lead 
from the Stockpile inventory. 

Specifications were revised for asbestos, bauxite, bismuth, cobalt, 
quartz crystals, fluorspar, graphite, iridium, kyanite and mullite, lead, 
platinum, and tungsten powder. The only reclassification of com- 
modity during 1951 was the shift of iodine from Group II to Group I, 
indicating that purchases from general sources were to be reopened. 

The Export-Import Bank established $38 million of credits abroad 
during 1951 to assist production of manganese and tungsten concen- 
trates for the National Stockpile and had several millions more of 
credits under consideration at the year end for the same purpose. 

The Commodity Credit Corporation through December 31, 1951 
exchanged some of its agricultural commodities for $33 million worth 
of industrial diamonds, chromite, and manganese produced abroad, 
which were then purchased by General Services Administration for the 


Stockpile. 
TECHNOLOGY 


Mining.**—Improvements were made in mining technology in all 
fields of the mineral industries during 1951, but no outstanding innova- 
tions were reported. | 

In the bituminous-coal industry the trend was toward increased 
mechanization, with a resultant increase to 7.04 tons output per man- 
shift from 6.77 in 1950. 

Experiments to adapt longwall mining to Ámerican conditions were 
begun at several bituminous-coal mines; European longwall machines 
were imported for the tests. The increasing scarcity of high-quality 
coking coals in the United States makes these experiments particularly 
important. Nearly half of our coking coal is now lost in mining; 
the success of the longwall mining experiments would lead to & sub- 
stantial increase in the percentage of extraction. 

A successful application of block caving was made in the anthra- 
cite mines; the tonnage per man-shift was increased several fold 
over conventional methods. 

The practice of roof bolting was greatly extended both in coal and 
metal mines. Roof bolting permits freer use of mechanical equip- 
ment, which, in turn, increases the tons per man-shift. 

In underground metal-mining, improvements were made in drill- 
ing and blasting practices. Jumbos and jackleg drill supports con- 
tinued to replace drill columns. Improvements in tungsten carbide 
bits have permitted drilling a blast hole with a single piece of steel. 


4 This section was prepared by E. D. Gardner, chief mining engineer, Bureau of Mines. 
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This practice, together with jumbo-mounted drills, has reduced drill- 
ing costs. Millisecond blasting was introduced in some mines. 
iesel trucks continued to replace track haulage at mines where 
conditions favored the change. The use of belt haulage underground 
was extended. More tractor-mounted loading equipment, such as 
that used in surface excavations, also was introduced underground. 

A successful experiment was made with hydraulic hoisting through 
Pipes at one mine. A shaft was sunk through quicksand in the New 
Mexico potash field by the freezing method. This was the first 
successful application of freezing in shaft sinking in America—at least 
in the past 3 decades. Plans were drawn for longwall mining of potash 
at one mine, and pillar extraction was begun at two others. 

The economic ratio of stripping to ore increased in all fields of 
mining so that some deep (over 350 feet) deposits that previously 
would have been exploited by underground mining were being mined 
as open pits. 

Milling and Metallurgy.*—Beneficiation. — The most spectacular 
developments in mineral dressing have been in the taconite and other 
iron ores of the upper lakes area. As an instance, the Reserve Mining 
Co. let $75 million contracts for construction of a 2,500,000-ton-per- 
year concentrates plant at Beaver Bay, Minn. It began erecting a 
300,000-ton-per-year pilot plant for magnetic concentration and pel- 
letizing of concentrate. Oliver Mining Co., Erie Mining Co., and 
Pickands Mather & Co. were doing similar things. Cleveland Cliffs 
Iron Co. had put into commercial operation a Dutch State Mines 
“cyclone” plant for concentrating iron sands at the Buckeye mine of 
M. A. Hanna & Co., and another was started at the Holman mine. 

Manganese ores of the Three Kids mine, near Las Vegas, Nev., 
were to be concentrated in a 1,000-ton-per-day concentrator under 
construction. The Bureau of Mines began constructing a pilot 
plant at Boulder City, Nev., for flotation and hydrometallurgical 
treatment of ore from the Artillery Peak mine in Arizona. Other 
concentrators for Cuyuna-range manganese slates and other low-grade 
ores were contemplated to produce concentrate between 20 and 30 
per cent manganese that could then be treated by several hydro- 
metallurgical processes. 

The mill of Calera Mining Co. (Howe Sound) at the Blackbird 
mining district of Idaho began producing copper concentrate and 
cobalt concentrate from 1,000 tons of ore daily. The copper was to 
be smelted at Garfield and the cobalt recovered by a hydrometal- 
lurgical process in a plant under erection at Garfield, Utah. Cobalt- 
nickel-copper-iron sulfide middlings made by National Lead Co. at 
Fredericktown, Mo., during the milling of a lead ore are to be treated 
in a similar hydrometallurgical plant using the Chemico process. 
This was also to be done by the Lynn Lake mine of Sherritt-Gordon 
in Manitoba where a 50-ton-per-day-pilot-plant was in operation. 

In milling the most expensive step—grinding—was being inten- 
sively improved and cheapened. Several installations of new high- 
speed, large-diameter rod mills had been breaking records. 

In concentration the Humphreys spiral and the Dutch cyclone were 
becommg very popular and promising further developments in future 
years. Electrostatic separation of mixed concentrates made from 


35 This section was prepared by O. C. Ralston, chief metallurgíst, Bureau of Mines, 
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placer and beach sands had won definite place in large mills in Florida 
and was included in the testing work done on many of the new com- 
plex ores under development. 

The Mardun disintegrator, developed in a small desert plant 
of northern Arizona, was further developed at the Salt Lake Experi- 
ment Station of the Bureau of Mines. A mixture of strong and 
weak minerals is stirred in a rotating device of controllable speed at 
a rate that will reduce the soft mineral to dust and leave the strong 
mineral grains only slightly abraded. The original plant in Arizona 
treated a sandstone containing soft copper carbonates. The appa- 
ratus is simple and appears to offer great promise. 

Metallurgy.—As mentioned above, hydrometallurgy as an adjunct 
to beneficiation is finding new fields. 'The Artillery Peak manganese 
dioxide ore is very fine grained, and flotation is successful only on 
the more granular material produced when the ore is ground. The 
tremendous reserves of siliceous manganese ores and the manganese 
slates of the Cuyuna range in Minnesota cannot be beneficiated to . 
Metallurgical Grade but can be concentrated with acceptable recovery 
if 20 to 25 percent Mn concentrate is made. Then hydrometallurgy 
would take over. 

Uranium is recovered by hydrometallurgical methods from most 
of the ores of the Colorado Plateau, and new proposals were under 
way for recovering the small amounts of uranium in gold ores and 
phosphate pebble, both of which are worked in such large tonnages 
that the total of available uranium in the lean material is not incon- 
siderable. 

Titanium was a favorite research subject during the year, and 
organization of production went forward. The Titanium Metals 
Corp. of America, jointly owned by National Lead Co. and Allegheny 
Ludlum Steel Co., was awarded a contract for producing 10 tons of 
titanium sponge daily and began construction and operation. Du 
Pont de Nemours & Co. were also very active in production, but 
moved more slowly and cautiously. The Bureau of Mines con- 
tinued improvements on the Kroll process used by both of the above, . 
and the literature was replete with articles on the alloys of titanium 
and their properties and potential usefulness. The Van Arkle process 
of refining titanium by the tetraiodide process was intensively dis- 
cussed, and the New Jersey Zinc Co. set up a small plant to produce 
highly refined titanium for the use of experimenters on alloys. 

There was great interest in zirconium, also sparked by the Bureau 
of Mines, but the curtain of secrecy surrounding its use as a structural 
material in the raising of atomic power, hindered to some extent the 
free exchange of information about its extraction, refining, fabrica- 
tion, and alloying. Recovery of the hafnium associated with zirco- 
nium also was begun. i 

Lead, zinc, and cadmium were recovered at higher rates than before. 

The germanium content of zinc ores was under intense scrutiny 
and the Eagle Picher Co. at Joplin, Mo., produced much of the metal 
used in transistors and other electronic tubes. Selenium for rectifiers 
was in short supply, and many were seeking a further supply. Utah 
was found to be the most important area for selenium supplies, and 
a considerable amount was noted in Mexico. 
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Fuels.39—Synthetic Liquid Fuels—The first demonstration-scale 
Fischer-Tropsch (gas-synthesis) plant in this country to produce 
synthetic liquid fuels from coal was completed and tested by the 
Bureau of Mines in 1951. Technological advances were made in 
developing the coal-hydrogenation process, in producing more durable 
catalysts for this and the gas-synthesis process, in reducing oil-shale 
mining costs using Bureau-developed equipment and in retorting 
oil shale and refining shale oil to usable products. In laboratories, 
pilot plants, and demonstration-scale equipment the Bureau added 
much information for industry in evaluating synthetic fuels processes. 
Reduction of costs of producing synthesis gas was also achieved. 

Petroleum.—There were no outstanding advances in petroleum 
technology; but in 1951 manufacture of ‘‘petrochemicals” increased 
markedly over 1950, and several units of the platforming process were 
started in operation. 

Coal.—The Bureau of Mines conducted research to improve the 

safety and efficiency of coal mining by studies and tests of mechanical 
- mining equipment for both bituminous coal and anthracite, including 
the introduction of a German coal planer to long-wall mining of 
thin-bed coal. Coal preparation and utilization research and develop- 
ments included successful testing of a heavy-medium pilot plant to 
separate close-gravity fractions of coal and refuse, improvements in 
the Bureau-developed kerosine flotation process, preparation of 
ultraclean coal for electrodes, testing and developing special types of 
combustion equipment, study of factors affecting the quality of coke 
and the behavior of coal in coke ovens, and assistance in the design 
of the first commercial plant utilizing the Bureau-developed process 
of fluidized drying and carbonization of noncoking coals. The 
Bureau’s research work on coal and synthetic liquid fuel from coal 
in 1951 was summarized in information circulars 7647 and 7663.37 

Private Research.—The Research and Development Board of the 
Department of Defense had the Bureau of Labor Statistics prepare a 
report on private industrial research in 1951 based on a sample (which 
. covered most of American industrial scientists) of 1,934 companies 
including 49 petroleum firms and 49 primary metals companies. 
The report showed that, out of 89,851 research engineers and scientists 
employed by all industries, 5.5 percent were employed by petroleum 
refining and 1.9 percent by primary metal industries in January 1952. 
The cost of research to petroleum refining in 1951 was $93 million, 
5.2 percent of that for all industry, and primary metal industries 
spent $34 million. Only 3.1 percent of the expenditure by petroleum 
refining was financed by the Federal government, and 9.5 percent in 
primary metal industries—much lower than the 47.0 percent of all 
industries.?? 

$0 This section was prepare’ by the staff of the Fuels and Explosives Division of the Bureau of Mines. 
37? Brown, R. L., and Carman, E. P., Annual Report of Research and Technologic Work on Coal, Fiscal 
Year 1951: Bureau of Mines Inf. Circ. 7647 1952, 81 pp. Brown, R. L., and Ode, W. H., Annual Report 
of Research and Technologic Work on Coal, Fiscal Year 1952: Bureau of Mines Inf. Circ. 7663, 1953, 67 pp. 


88 Department of Defense and Department of Labor, Industrial Research and Development, A Pre- 
liminary Report: January 1953, 42 pp. 
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WORLD REVIEW 


World Production.—World production increased for virtually all 
major minerals from 1950 to 1951 and for many of them reached the 
highest level of annual ever attained. 

Crude petroleum rose 13 percent, and lignite increased about 14 
percent. Coal production increased only 5 percent. Inasmuch as 
coal constitutes about half the world energy sources (in terms of coal 
equivalents), the increase in world energy consumption was only 9 
percent, a 7.5-percent-per-capita increase. The 8 largest European 
coal producing countries all registered modest output increases. but 
Western Germany production increased about 7 percent. 


TABLE 11.—Comparison of world and United States production of principal 
minerals and metals, 1950-51 


[Compiled by Berenice B. Mitchell, Pauline Roberts, and Helen Hunt] 


1950 1951 
World | United States World | United States 
Mineral 
Thousand metric recent Thousand metric ES) 
tons world tons world 
Fuels: 
Antbràette. ¿Liza rear acc aa 27 
Bituminous coal and lienite........... 27 
Natural gas....million cubic meters. . 88 
Petroleum, crude._thousand barrels.. 52 
Nonmetallic minerals (other): 
A AR A Ane 3 
A A A A IA 29 
Diamonds E a thousand earats..| 15,250 |...........|........| 17,000 |...........|.....-.. 
PIO IDO. ur erac n acERESI C n Gegen 33 
EA A REP OA E CAES 4 
ERA 22, 700 500 32 
MIO, ES UNA RON SS 104 63 61 101 64 
Nitrogen, agricultural !... fiscal year.. 8, 707 1, 048 28 4,011 996 25 
Phosphate MAR a 21,875 10, 418 48 23, 420 11, 273 48 
Potashi. eoe eum K30 equivalent.. 4, 400 1, 168 27 4, 800 1, 288 27 
io ARES A ie oe te eg 11, 600 046 8 12, 600 1,034 8 
A ARA AA AO 48, 000 15, 086 31 53, 500 18, 331 34 
Sulfur, native... thousand long tons. - 5, 700 5, 192 91 5, 800 5, 278 91 
Metals, mine basis: 
Antmony Lo isasara Sb content.. 44 2 64 3 5 
ERT A nd inem EAE Ed 8, 160 1, 356 7 10, 650 1,878 18 
CUNG: RINA REN A 2, 300 aj o 2, 800 e| o 
CODDRT E AA A Cu content.. 2, 510 825 33 2, 640 342 32 
Gold... thousand troy oz. Au.. 32, 500 280 7 33, 500 1, 805 6 
O: RA BI RARAS IO AR 247, 000 99, 619 40 293, 000 118, 375 40 
ingen ie REE TEMA EROR Pb content. . 1, 643 391 24 1, 079 352 21 
Manganese OTIO. a5 < fo nose zi uPCIA. a 5, 800 122 2 6, 500 92 1 
Mercury........- thousand flasks Hg.. 143 5 3 148 7 5 
Nickel. ccosaccnicasicscon Ni content... 145 1 1 161 1 1 
Platinum group 
thousand troy oz. Pt, Pd, etc... 600 38 6 675 37 5 
Y AAA thousand troy oz, Ag. .| 198,600 42, 309 1 198, 600 39, 907 20 
'TTin..........thousand long tons Sn.. 169 (4 Q) 169 (4j (3) 
TUI e re 60 percent WO3.. 39 10 50 6 12 
A 11) A E AA Zn content. . 2, 128 566 27 2, 271 609 27 
Metal, smelter basis: 
Adumiuni AI A O 1, 494 652 44 1, 788 759 42 
E IA ARA ma 2, 685 915 34 2, 850 940 33 
Iron, pig (including ferroalloys)....... 134, 000 60, 210 45 50, 000 65, 805 44 
EE EEN AN 1, 696 27 1, 652 2 
Magnes rca vecncassccondacescend : 41 14 34 8 46 
¿y IAE thousand long tons. - 178 33 19 171 32 19 
A A MEE MEE ME 1, 966 765 39 2,005 800 38 
1 Exclusive of U. 8. S. R. 3 Less than 0.5 percent. 


2 367 tons. 4 1950, 94 long tons; 1951, 88 long tons. 
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Most nonmetallic minerals (other than fuels) had record years of 
output in 1951. This was also true of petroleum and natural gas. 
The only major metals, however, with a 1951 historical peak were iron 
ore, manganese, zinc, chrome, and antimony. (The greatest world 
production years for most other metals was 1943; 1941 for tin and 
mercury; 1940 for gold; and 1937 for silver.)?? 

World Prices and Stocks.—Coal prices rose substantially in a few 
countries from June 1950 to August 1951, Poland by 90 percent and 
Western Germany by 45 percent, but only small increases were 
realized in most countries because of price controls. Stocks of coal 
increased in most of the major producing countries but fell in France, 
Belgium and Japan.* 

Petroleum-products prices also rose only moderately because output 
rose readily with demand.* Stocks were also able to rise during the 
year.7 The largest price increases were those for fuel oils which rose 
an average of 15 percent above 1950. 

World prices of native sulfur * continued to increase wildly where 
there was no price control, but pyrites prices rose less because of a 
greater relative increase in production (9 percent compared to 2 
percent for native sulfur). 

The London tin price rose to £1,615 in February and fell to £805 
by August. Nevertheless, the sixth meeting of the International Tin 
Study Group held in Rome during September did not consider an 
misma tional agreement in their discussions of long- and short-run 
cooperation.“ 

Aluminum prices rose only modestly in all countries under the 
moderating influence of large increases in output by the United States 
and Canada. World trade in aluminum expanded along with the 
large increase in Canadian output, the world's largest exporter.* 

Prices of iron ore, scrap and pig iron *' rose considerably in all im- 
portant countries but generally less than prices of nonferrous metals 
or ferroalloy metals. Scrap rose much more than iron ore or pig iron 
because its supply was less clastic. 

International Cooperation.—Of all the intergovernmental coopera- 
tive efforts that affected minerals industries, the International Ma- 
terials Conference was the most important. The foreign ministers 
of France, the United Kingdom, and the United States published a 
joint declaration on January 12, 1951, stating their agreement to pro- 

ose international commodity groups to certain other governments. 
Four committees (out of seven created) covered minerals: The Copper, 
Zinc, and Lead Committee; the Manganese, Nickel, and Cobalt Com- 
mittee; the 'Tungsten and Molybdenum Committee; and the Sulfur 
Committee. The countries that joined the original three on com- 
modity committees were: The other members of the British Common- 

% Statistical Office of the United Nations, Statistical Yearbook 1952: New York, 1952, various refs. 

40 United Nations, Review of International Commodity Statistics: 1951, pp. 14-15. 

a EN for European Economic Cooperation, eneral Statistical Bulletin: 1952, various issues. 
United Nations, Monthly Bulletin of Statistics: 1952, various issues. 
International Monetary Fund, International Financial Statistics: 1951-52, various issues. 

42 Bureau of Mines, World Petroleum Statistics: 1952, various issues. 

43 Organisation for European Economic Cooperation, Chemical Products Committee, Sulphur; a study 
by the secretariat of the Chemical Products Committee: Paris, 1962, 62 pp. 

H United Nations, Monthly Bulletin of Statistics: 1952, various issues. 

International Monetary Fund, International Financial Statistics: 1951-52, various issues. 

45 Works cited in footnote 44. 

49 Organisation for European Economic Cooperation. Foreign Trade of Selected Commodities, January- 
December, 1951 and January-March 1952: Foreign Trade Statistical Bull., Series III, Paris, September 1952. 


Works cited in footnotes 40 and 41. 
4? Works cited in footnote 41. 
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wealth; all the other countries of Western Europe (except Ireland, 
Denmark, and Grecce); and Japan, Mexico, Cuba, and all the South 
American countries (except Venezuela, Colombia, Ecuador, and Para- 
guay). Only Western Germany and Canada were on all the mineral 
committees, in addition to the original three nations. The committee 
membership included over 85 percent of the Free World production 
and consumption of the scarce minerals involved. 

By the third quarter (July 1951), three months after beginning 
their work, the Tungsten-Molybdenum and Sulfur Committees had 
made recommendations for quarterly allocations of their commodities. 
By the fourth quarter, the other two mineral committees had agreed 
upon quarterly allocations of their minerals.” 

e emergency allocations were designed to achieve an orderly and 
equitable distribution of available supplies, recognizing needs for de- 
fense, strategic stockpiling, and essential civilian consumption. The 
committees endeavored not to interfere with normal channels of trade 
and made no recommendations for allocation by source. The quotas 
were merely limits on exports and imports, which permitted countries, 
within those limits, to buy from or sell to any countries of the Free 
World. The methods of distribution and control of prices within a 
country were matters for determination by that country. Copper 
was the most widely restricted commodity and the first to receive 
attention by the Organization for European Cooperation. In Sep- 
tember 1951, the OEEC adopted a list of 211 articles for which it was 
recommended that the use of copper, and alloys containing over 40 
percent copper, should be prohibited. Most of the major consumers 
also imposed restrictions on the other allocated minerals. 

Although the immediate direct effect on the United States minerals 
industries was not great, a very important long-run development in 
international cooperation was the signing on April 18, 1951, of the 
treaty constituting the European Coal and Steel Community, com- 
monly known as the Schuman Plan (after Robert Schuman, Minister 
for Foreign Affairs for France). The parties to the treaty were France, 
the German Federal Republic, Italy, Belgium, the Netherlands, and 
Luxembourg. The major positive and direct effects of the treaty 
were removal of trade barriers among the party nations covering iron, 
ferroalloy and steel-mill products, their raw materials (except lime- 
stone), and fuels. Subsidies, restrictive practices, and discrimina- 
tions were also to be eliminated, and it was the aim of the parties to 
achieve the lowest prices feasible. 


48 Internationa] Materials Conference, Report on Operations, February 26, 1951 to March 1, 1952: Washing- 
ton, 1952, 91 pp. 


Statistical Summary of Mineral 
Production 


By Robert E. Herman! 
dëi 
INTRODUCTION 


HIS CHAPTER, in line with corresponding chapters in earlier 
editions of the Minerals Yearbook, contains summary statistical 
data on mineral production in the United States. However, it 

also includes a table summarizing the foreign trade of the United 
States in minerals and mineral products (table 8); in Minerals Year- 
books for earlier years, a table of this nature has usually been carried 
in the Review of the Minerals Industries chapters. 


PRODUCTION 


The tables in this section summarize the statistics on mineral pro- 
duction in continental United States, that is, the 48 States and the 
District of Columbia (tables 1-3); in each of the individual States 
(tables 4 and 5); in the Territories of the United States (table 6); and 
in Pos and other areas administered by the United States 
(table 7). 

Mineral production may be measured at any of several stages of 
extraction and processing; for example, see table 2 of the Copper 
chapter of this volume. However, the term ‘mineral production” 
usually refers to minerals in the form in which they are first extracted 
from the ground but customarily mcludes, for some minerals, the 
product of auxiliary processing operations at or near mines—such as 
sizing and cleaning, in the case of coal, and concentrating, in the case 
of metallic ores. 

Because of inadequacies in the available statistics, some series 
deviate from the foregoing definition. In particular, the limestone, 
cement rock, and clay that are processed into cement are reflected in 
the series on cement rather than being included in their originally 
extracted form; similarly, limestone used for lime is reflected in the 
series on lime rather than that on stone. The quantities of gold, 
silver, copper, lead, zinc, and tin are recorded on a mine basis— 
that is, as the recoverable content of ore sold or treated; the values 
assigned to these quantities, however, are based on the average selling 
price of refined metal, not the mine value. Mercury is measured in 
the form of recovered metal and valued at the average New York 
price for metal. 

A number of additional deficiencies in a previously maintained series 
(which covered the period 1880-1948) were eliminated with revisions 


1 Assisted by Blanche G. Robertson. 
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FraunE 1.— Value of mineral production in continental United States, 1925-51. 


that are described in the Statistical Summary chapter of Minerals 
Yearbook, 1949. t 

The weight or volume units shown are those customary in the par- 
ticular industries producing the respective products. No adjustment 


has been made in the dollar values for changes in the purchasing power 
of the dollar. 


TABLE 1.—Value of mineral production in continental United States, 1925-51, by 
mineral group ! ' 


[Millions of dollars] 


Nonmetallic Nonmetallic 
Yoar 


1925.... 
1926... 
1927... 
1928.... 
1929.... 
1930... 
1931... 
1932. ..- 
1933.... 
1934.... 
1935.... 
1036....| : 
1937.... 4, 265 || 1951.... 
1938... l i 


563 
084 
181 
495 
912 
681 
770 


1 Data for 1925-46 are not strictly comparable with those for 1947-51, since for the earlier years the value of 
heavy clay products has not been replaced by the value of raw clays used in such products. 
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FOREIGN TRADE 


TABLE 8.—Value of minerals and mineral products imported and exported by 


the United States, 1949-51, by commodity group and commodity, in thousands 
of dollars ! 


[U. 8. Department of Commerce] 


Imports for consumption 3 Domestic exports 3 
Se Group and commodity beren 
1949 1950 1951 
CRUDE NONMETALLIC MINERALS 
(EXCEPT FUELS) 
Fertilizer materials: . 
271-02 Sodium nitrate...............| 26,006 | 22,302] 27,026 |..........|]..........].........- 
271-03 Phosphates, crude........... 11, 405 14, 874 14, 750 
27104 Nal: AAA AA PRA mr rs 672 646 579 
Total fertilizer materials.. 12, 077 15, 520 15, 329 
272-01 | Asphalt, natural.................. 91 1, 278 
272-02 | Sand, including ground quartz...| $208; 292] $400 ]|..........l..........l.......... 
272-03 | Grav el and cerushedstone........| 27] ai «= 33|..........l..........l.......... 
272-04 | China clay or kaolin............. 363 509 671 
GREG GINS. q cada sents: 4, 433 4, 489 6, 773 
ON ARA AAA S 3, 353 1,776 3, 617 
FPO AAA A 32, 173 33, 33, 593 
27207 | Abrasives, natural (including 
EM re 
iamond bort bester 
cdi IAN } 2,404 | 2,493 3, 176 
27208 | Building and dimension stone, 
a EN UA A 523 379 585 
272-11 | Plaster rock and gypsum, crude 
and o E e ee - 
Other stone for industria) pur- 423 525 609 
poses, including limestone..... 
272-12 | Asbestos, crude, washed or 
ground: 
Chrysotile, crude............. 
Blue crocidolite, crude. ...... 1, 742 1, 682 479 
pipet erude............... 
Other under 15 percent foreign 1, 877 1, 905 2, 738 
materíal................. 
Total asbestos.. ............ 3, 619 3, 647 8,217 
272-13 | Mica, ünmenüfactured (includ- ===== 
in ie SE 
ica waste... ............... 
rn SE mica, untrimmed 
lock IN 
Miascovito TEE 
Mica films, not cut orstamped 43 90 » 
to dimensions. ............. 
Mica splittings, not cut or 
stamped to dimensions. ... 
AT arc 
"TOTIS SCG EE 43 99 94 
272-14 | Feldspar.......................-.]  J108| 84| 147 |.......... CEPI A 
FIUOISDAT. Zëtteg cio. 39 33 67 
Kell CA 9 30 i+ 78 405 317 
272-15 | Magnesite, crude................. |......-.-- 1, 231 831 2, 348 
272-16 | Graphite, natural: 
py rey gie AA 67 86 76 
rystalline, flako............. 
fie. ES CE RR 91 87 120 
Total grapliité.... eos... 158 173 196 
272-19 | Other nonmetallic minerals (ex- 
cops fuels): 
razilian pebble, unmanu- 
füetarbd irc 5 3 16 
K yanite, sillimanite, etc...... 47 36 44 
Talc, steatite or soapstone, 
and French chalk.......... 577 692 694 440 561 045 
AE KE EE 1,774 3, 279 3,805 A AA A 
A _ _ _ _  _———-4===S3 rn _ _  ___ Z—————— 


Total crude nonmetallic 
minerals (except fuels)...| 112,617 | 148,394 | 182,075 62, 232 65, 590 72, 575 


For footnotes, see end of table. 


78 MINERALS YEARBOOK, 1951 


TABLE 8.—Value of minerals and mineral products imported and exported by 
the United States, 1949-51, by commodity group and commodity, in thousands 
of dollars '—Continued 


Imports for consumption 1 Domestic exports ? 


E Group and commodity 
1949 1950 1951 1949 1950 1951 


A | e — RRS o o | o || oros || aoe 


CRUDE METALLIC MINERALS $ 


281-01 | Iron ore (including concentrates).| 36,735 43, 704 59, 662 14, 654 15, 717 30, 622 
282-01 | Iron and steel scrap. ............. 20, 938 18, 488 15,020 7,343 6, 014 9,094 
Nonferrous base metal ores, con- 
centrates, and scrap: 


283-01 y A 49, 305 36, 695 48, 712 79 223 174 
283-04 A MER 34, 526 21, 178 8, 657 330 31 171 
283-05 DIO Ls 16, 008 25, 351 35, 223 478 265 793 
` 283-03 Bauxite and other aluminum 
ores and concentrates......- 16, 353 15, 719 17,863 513 1,156 2,168 
283-06 "incisos somcscardr cis VAS 78, 176 47, 224 82:425 AAA, n ono od aerae E 
233-07 Manganese.................-- 26, 708 42, 267 46, 583 854 458 466 
283-02 Nickel....................... 4, 508 7,610 5, 561 4 2 
283-08 Chromtium................... 24, 23, 214 25, 74 63 144 
283-11 'Tuugsten.................... 6.390 16,013 17, 440 85 16 |.........-. 
283-19 payi See " 2s e e? 1,367 2 1 1 
O A ,1 1, 323 
Rutile.....------------------- 180 150 491 ) 143 97 63 
Columbium ore or concen- 
lO illad cee. cased aue 562 753 1, 349 12 49 |... 
Antimony...............-...- 2, 488 1,841 4, 622 11 1 5 
Cobalt ore and concentrates.. 2,011 2, 062 EE (D^ DEE EE 
veo 1 E AA PR 3 4, 624 5, 464 3,735 
Other base metal ores and 
concentrates.........------- 1, 155 1, 583 1, 563 1, 248 66 102 
284-01 Aluminum scrap......-.----- 10, 543 14, 150 6, 377 §1 93 179 
Old and scrap copper......... 2, 437 13, 036 5, 291 2, 976 3, 268 3, 834 
Old brass and bronze and 
cli pings SEE 5, 542 8, 121 2, 096 4,674 2, 654 2, 091 
Lead reclaimed, scrap, etc... 4, 004 4, 004 2, 105 192 183 142 
Tin scrap, dross, skimming, 
residues...---...---------.- 24 153 67 2, 122 740 2,215 
Zinc scrap, dross, skimming. . 559 677 284 486 861 1, 272 
Cadmium flue dust.......... 1, 596 1, 433 2, 261 O os MAA 10 
Nickel alloys and scrap. .....|.......... |. ---......]|.--......- 2, 882 2, 806 4, 783 
Other nonferrous scrap. ...... 235 261 1,900 E AA A DEE E 
285-02 | Platinum-group metals........... 6, 247 9, 105 13, 535 2 Q) 118 
Total crudo metallic min- 
OTIS decir erre nae 363,997 | 356,233 | 409, 692 43, 330 40, 178 62, 184 
ED N 
FUELS AND RELATED MATERIALS 
Coal and coko: 
311-01 Coal (including Henne 
a rec coal and ico ebe E 
1 EE A ; 
Lignite, slack and culm.. 668 827 733 } 232, 303 | 206, 545 496, 944 
Anthracite. ...........-.. |. -.---.... 255 394 64, 786 62, 502 89, 112 
Total orisciona en 2, 368 2, 624 2,413 | 207,179 | 269,047 586, 056 
311-02 COKB. S. nc erence Seet 3, 976 5,297 1, 032 8, 323 6, 159 17, 715 
811-03 Briquets.....-.---------0----- 3 2 1 2, 438 2, 617 2, 390 
Total coal and coke........ 6, 347 7, 923 4,346 | 307,940 | 277,823 606, 161 
312-01 | Petroleum, crude:? 
EOI AAA A A A 17, 465 3, 581 6, 964 
Crude potroleum........---.- 340,658 | 367,024 | 375, 188 98, 425 | 102,717 81, 767 
Oil unfinished for further 
processing........-......... 8, 091 8, 226 4, 713 102 445 1, 056 
Crude oil topped............. 4, 350 4, 114 5,583 |.......... d ME 
Total petroleum crude. .... 348, 108 | 379,364 | 385,484 | 115,992 | 106, 752 89, 787 
Petroleum products: 
313-01 Motor fuel: 
Aviation, under 100 oc- 
Pre en E ure i 5, 491 1, 545 8, 128 
viation, octane an 
T NR 146 | 1,089 | 2,400 à 47,890 | 32,200 | 65,952 
Other. ....--------------- 99, 557 62, 104 103, 450 
Total... -.------------ 146 1, 089 2,400 | 152,868 | 895,939 177, 530 
313-02 Kerosine..................... (5) 740 1 7,001 5,375 24, 479 


For footnotes, see end of table, 
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TABLE 8.—Value of minerals and mineral products imported and exported by 
the United States, 1949-51, by commodity group and commodity, in thousands 
of dollars — Continued 


Domestic exports 3 


e IA — --—_ a _ > —_ A <= | T ee | ED | as | A | ED | it 


313-03 


313-04 
313-05 


313-09 


314-01 
521-01 
521-02 


FUELS AND RELATED MATERIALS— 


continued 


Petroleum products—Con. 


Gas oll, diesel oil, and other 
fuel oils: 
Gas oil (inc. Diesel) and 
distillate fuel oil........ 
Gas oil for vessels and 
iq y Y A AAC A 
Fuel oil, residual......... 
Fuel oil, residual, for 
vessels and aircraft... 


Total petroleum produets. . 


uf dan iN PENA E AA 
Coal, oil, and gas chemicals: 


MIBMNALTAP Lc A ER orn 


Tar oils and other crude 
chemicals from coal, petro- 
leum, or natural gas: 

Dead or creosote oil. ....- 
Benzene or benzol........ 


Total fuels and related ma- 
LL NR AS en FA 


NONMETALLIC MINERAL MANUFAC- 
TURES (EXCEPT CHEMICALS) 


Building materials (other than 


clay and glass): 
Lin 


Building and dimension stone 
(worked) 


Other (except glassware and pot- 
tery) :10 


and polishing 
wheels and stones. ......... 
Abrasive cloths and papers 
and similar articles......... 
Asbestos manufactures (ex- 
cept building materials)... 
Mica manufactures 4__._..... 
Carbon and graphite prod- 
ucts, except crucibles !2____- 
Other nonmetallic minerals, 
worked or manufactured 
(except ceramics).......... 
Refractory products other 
than construction materl- 
A ARAS OS 
Other ceramics (except glass- 
ware and pottery).......... 


Total "Other"... 
Total nonmetallic mineral 


manufactures (except 
(Lil A EE 


For footnotes, see end of table. 


SEG | Ear Fr 0 | y | RS a | EE TE) 


A PX geben, G eege 
o e = ed 


A e o ee | ere || een 
p——— o eee o | — 


ume o A o A oo 


Imports for consumption 3 
1949 1950 1951 
2, 901 4, 144 6, 743 
1, 709 1, 992 1, 544 
81,722 | 161,084 | 148, 140 
40, 472 36, 423 51, 637 
126,894 | 203,643 | 208,064 
14 
330 496 1, 184 
2, 929 5,135 8, 496 
130,304 | 211,117 SR 
3 144 88 
5, 493 6, 413 8, 143 
643 6, 570 25, 115 
3, 183 4, 953 9, 774 
9, 319 17, 936 48, 032 
494,081 | 616,484 | 653, 103 
581 548 577 
336 3, 614 3, 198 
435 903 1, 048 
70 149 335 
88 193 141 
36 63 58 
131 224 416 
314 546 753 
379 652 931 
10 8 10 
34 282 379 
1, 062 2, 117 3, 023 
2, 414 7, 182 8, 446 


o | ee | 


33,183 | 33,178 71, 063 
"14,102 | 18,111 | ` 47, 841 
47,285 | 51,289 | 118,904 
180,318 | 184,12 , 202 
22,085 | 24,476 37, 278 
30,518 | 24,037 44, 635 
440,975 | 385,239 | 683,028 
1, 986 2, 323 2, 264 
1, 756 739 1, 080 
175 80 104 
299 254 113 

1, 590 963 2, 583 
2, 064 1, 297 2, 800 
870,713 | 774,173 | 1,385, 120 
937 826 1, 158 
15, 961 7, 215 , 004 
437 338 271 

4, 570 4, 252 6, 544 
3, 880 4,065 8, 257 
6, 285 6, 137 11, 340 
634 761 1, 008 

8, 279 6, 597 8, 160 
11,330 | 11,312 14, 303 
2, 768 3, 002 4, 510 
578 560 609 
38,324 | 36,686 54, 731 
55,659 | 45,125 66, 124 
q _-_ A 
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TABLE 8.—Value of minerals and mineral products imported and exported by 


the United States, 1949-51, by commodity group and commodity, in thousands 
of dollars '—Continued 


SITO 
- No. 


672-01 


672-02 


673-01 


681-01 
681-02 


682-01 


685-01 
686-01 
684-01 
687-01 
683-01 
689-01 


Imports for consumption 2 


Group and commodity 


Domestic exports 3 


1949 1951 1949 1950 1951 
PLATINUM, GEMS, AND JEWELRY 
671-02 | Platinum-group metals, crude 
and partly wrought: 
Platinum, bar, ingot, sheet, 
A A oes 2, 306 14, 320 835 
Palladium. .................. 1, 593 4, 706 
Rhod!um.................... 873 2, 196 2.007 
Ruthenium.................. 210 442 4 
EE 626 1, 011 
Total platinum-group met- 
cuides 5, 608 22, 765 2, 842 
Gem stones; !! 
Precious and semiprecious 
stones uncut: 
Diamonds, rough or un- 
E 28, 247 48, 705 
KEE AAA 493 247 (10) 
KEE 28, 740 48, 952 29 
Precious and semiprecious 
stones cut but not set: 
7 0.200 41, 428 61, 858 1, 920 
Other EEN 3, 181 3, 928 365 
Total A 44, 609 65, 786 2, 285 
Jewelry and precious or semi- 
precious materials.............. 553 1, 598 13, 931 
(LA Pr LY HA ee SS HA ole 
Total platinum, gems, and 
Jewelry................... 79, 510 139, 101 19, 087 
METALS (UNWROUGHT)!? 
Iron and steel: 
Pig iron and sponge tron..... 5, 012 51, 086 352 
Forroalloys: 
Ferromangancese.......... 11, 305 20, 106 207 
Ferrochromium.......... 1, 280 6, 123 97 
Ferrosilicon....... ..... 255 2, 533 388 
Ferrotungsten ............ 3, 535 1, 007 
NO PER 108 355 3, 876 
Total.................. 12, 979 32, 652 5, 575 
SSS | Se | ee eee | eee MÀ — 
Sopper: 
eflned copper............. 55, 488 88, 508 (19) 
Other. c. hie eee de 1, 168 68 1, 299 
Total copper. .............. 56, 656 88, 576 1, 209 
A ruo cs mre 83, 239 08, 996 1, 233 
APN A A IN HC 29, 345 31, 163 15, 984 
Aluminum....................... 21, 569 41, 395 433 
Tin (including solder)...... ..... 134, 108 75, 099 763 
Nickel. nes ie ore ; 81, 534 377 
Cobalt metal.................... , 099 16, 792 64 
Mercury (or quicksilver)......... 6, 762 6, 586 58 
Antimony as needle, regulus or 
d RE 1, 285 1, 786 146 
Bismuth. esta an, 834 1, 003 376 
Cadmium........................ 303 344 2, 208 
Kiermesse e EI vue 1 5 374 
Other metals and alloys.......... 1,811 6, 585 4,111 
Total metals............... 417,719 503, 602 33, 353 
Grand total, mineral and 
mineral products ..... 1, 470, 338 11,790, 272 '1, 896, 019 [1,098,313 | 956, 095 | 1, 638, 443 


| 


For footnotes, see page 81. 
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1 The grouping of commodities is based upon the Standard International Trade Classification (United 
Nations) and a tentative conversion by the Bureau of the Census of United States import and export classi- 
fications to SITO categories. Data were compiled by the Office of Chief Economist, Bureau of Mines, 
from aen of unpublished tabulations on the foregoing basis supplied to the United Nations by the Bureau 
of the Census. As could be expected, individual commodities and groupings shown or omitted will not in 
all cases be in accordance with usual Bureau of Mines practice as followed in individual commodity chap- 
ters of this Minerals Yearbook. In some few cases, values for the same commodity will differ from those 
the corresponding chapter because of reclassifications, exclusions or other reasons usually explained by 
footnotes in the chapter. 

2 Includes items entered for direct consumption, items withdrawn from bonded warehouse for consump- 
tion, and ores, etc., smelted and refined under bond at the time the refined product is withdrawn either for 
domestic consumption or for export. 

3 Includes both products mined in the United States and foreign mineral products which have been 
smelted, refined, manufactured, or otherwise processed in the United States. 

4 Does not duplicate items included in 672-01. 

! Less than $500. 

t Exclusive of silver and gold. 

! Including natural gasoline and unfinished oils for further refining. 

s E figure is about $4 million too low because of unrecorded omissions of certain classes of aviation 
gasoline. 

! Pitch resin petroleum, asphalt, petroleum coke. Also includes miscellaneous byproducts of coal, lignite, 
petroleum, and oil shale, except chemicals. 

19 Includes no gypsum products. E 

u Builtup mica products and articles made from sheet mica and builtup mica. 

1? Includes lighting carbons, electrodes, carbon brushes, and brush stock and battery carbons. 

13 Includes retorts, crucibles, mufflers, nozzles, plugs, supports, tubes, pipes, sheets and rods. 

4 Does not include platinum allied metals and alloys. 

18 Does not duplicate items included in 272-07. 

16 Included in ‘cut but not set, other.” 

1? Includes A ba 

I! Not separately recorded. Included in 283-01 (see Crude metallic minerals). 


. Employment and Injuries in the 


Mineral Industries 
By Seth T. Reese 


GENERAL SUMMARY 


HE AVERAGE number of men working daily in the mineral indus- 
Thies declined 2 percent in 1951 to 702,715. However, mineral 
plants were active an average of 239 days, 18 more than in 1950. 

This increased plant activity produced a 5-percent gain in the total 
man-hours worked. The average employee in the industries in 1951 
worked a 7.90-hour shift, unchanged from 1950. The average hours 
of work during the year at al plants was 1,889, or 139 more than 
during 1950. Increased average plant activity in 1951 was noted in 
each of the major branches of the mineral industries, except at metal- 
lurgical plants. The greatest increase in operations was in the coal 
industry, in which work stoppages were not as extensive as in 1950. 
There were slight increases in operating activity at metal and non- 
metal mines, quarries, and coke plants. | 

The injury experience at operations in the mineral industries im- 
proved only slightly in 1951. A total of 974 fatalities, 131 more than 
in 1950, occurred at & frequency of 0.73 per million man-hour of expo- 
sure. This represented a 9-percent increase from the correspondin 
rate in 1950. An estimated total of 54,538 nonfatal injuries occurre 
at the rate of 41.09 per million man-hours in 1951. Although this was 
an increase of over 2 percent in number of injuries, the rate of occur- 
rence was nearly 3 percent lower than the corresponding rate in 1950, 
due entirely to the 5-percent gain in total man-hours of worktime. 

There were 5 major disasters (a single accident in which 5 or more 
men are killed) in the mineral industries during 1951. Four of them 
occurred at bituminous-coal mines and caused a loss of 152 men. The 
other disaster, at an anthracite mine, killed 5 men. This record of 
disasters was the worst since 1947 when, in 6 disasters, 179 men lost 
their lives. In 1951, 119 men were killed by an explosion in the 
Orient No. 2 mine at West Frankfort, Il]. This loss of life was larger 
than in the Centralia-mine explosion in the same State in 1947 and the 
most severe disaster since 1928, when an explosion at the Mather mine 
in western Pennsylvania, killed 195 men. : 

Fatality experience improved &t nonmetal mines, coke plants, and 
metallurgical plants. Not only were there substantial improvements 
in the rates, but also the number of fatalities was reduced appreciably. 
However, in the coal industry, at metal mines, and at quarries more 
men were killed and the rates of injury occurrence were higher in 1951 
than in 1950. 

The rates of nonfatal-injury frequency were better than in 1950 in 
the coal and metal industries, although the number of lost-time in- 
juries increased. This was possible because of the increased man- 


1 Data on the oll and gas industries are treated separately in the last section of this chapter. Data on 
sand and gravel and clay industries and on iron-smelting and steel industries are excluded from this chapter, 
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hours of worktime. At coke plants the number of injuries and the 
rate of frequency were less than in the previous year. At nonmetal 
mines, quarries, and metallurgical plants increases in number of in- 
juries were accompanied by increases in rates of frequency. 

Work Stoppages.—According to the Bureau of Labor Statistics there 
were 650 work stoppages in the mineral industries during 1951. Of 
these, 549 at bituminous-coal mines caused a loss of 887,000 man-days, 
30 at anthracite mines resulted in a loss of 81,000 man-days, 24 at 
nonmetal mines and quarries caused a loss of 53,000 man-days, and 
23 at metal mines caused a loss of 269,000 man-days. The 12 stop- 
pages at cement mills, 8 at petroleum refineries, and 4 at coke plants 
caused an additional loss of 60,000 man-days. Although there were 
119 more work stoppages among the mineral industries in 1951 than 
in 1950 they lasted a shorter tinie. The total of 1,350,000 man-days 
of work idleness in the minerals industries in 1951 was one-eighth of 
the total loss caused by work stoppages in 1950. 

Average Earnings.—Average hourly and weekly earnings increased 
in each of the mineral industries for which data are published by the 
Bureau of Labor Statistics, as shown in table 2. 

Labor Turn-Over.—Labor turn-over in the mineral industries for 
which data were published by the Bureau of Labor Statistics followed 
the same pattern in 1951 as in 1950, with the highest in metal mining 
and the lowest in petroleum refining. The separation rates were 
lower than the accession rates in 1951 in each of the mineral industries, 
except anthracite and bituminous-coal mining. The accession rates 
in the anthracite industry and the separation rates in the petroleum- 
refining industry remained unchanged during 1950 and 1951. 


NATIONAL SAFETY COMPETITION 


Safety competitions, sponsored and conducted annually by the 
Bureau of Mines, have proved effective in promoting accident- 
prevention work in the minerals industry of the country. An en- 
couraging number of the 751 mineral plants enrolled in the National 
Safety Competition and the National Sand and Gravel Safety Compe- 
tition made outstanding safety records in 1951. Of the operations 
enrolled in these 2 contests, 228 (80 percent) attained injury-free 
records. Aggregate worktime at these injury-free plants was ost 
22 million man-hours. In addition, the Bureau of Mines conducts 
four other competitions sponsored annually by National associations 
connected with the minerals industry. These associations are: 
National Sand and Gravel, National Lime, National Slag, and National 
Crushed Stone. In these contests of the 256 plants enrolled in 1951, 
82 (32 percent) had injury-free records during an aggregate worktime 
of about 7 million man-hours. 

Trophy awards for the best safety records in each of the six groups 
of the National Safety Competition were made to the following: 
Anthracite Underground Mines.—No. 5 Hill mine, Ploskonka Coal Co., Arch- 
Siendo as Goal Underground Mines.—Reliance No. 7 mine, Union Pacific Coal 

Co., Reliance, Wyo. 

Metal Underground Mines.—Soudan underground mines, Oliver Iron Division of 

United States Steel Co., Soudan, Minn. e "E 
Nonmetal Underground Mines.—Retsof mine, International Salt Co., Ine., 

Retsof, N. Y. | | 
Open-Pit Mines.—Mountain Iron open-pit mine, Oliver Iron Mining Division of 

United States Steel Co., Mountain Iron, n. | 
Quarries.— Port Inland quarry, Inland Lime € Stone Co., Gulliver, Mich. 
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TABLE 1.—Salient statistics of employment and injury experience in mineral 
industries in the United States, 1947-51, by industry group 


1947 1948 1949 1950 1951 1 
A verage number of men working daily: 

08 WEE 490, 356 507, 333 485, 306 483, 239 453, 600 
Metal mines... -MMO 71, 228 71, 436 71,664 , 292 72, 600 
Nonmetal mines (except stone quarries) .. 12, 176 11, 950 12, 077 11,977 12, 800 
Stone quarries.._........-.---.--.....-- 15, 245 77,344 ; , 730 88, 200 
Coke plants___..........--.------:---- 23, 705 25, 157 24, 471 24, 347 25, 715 
Metallurgical plants...................| 49,082 | 47,768 | 47,663 | 46,277 49, 

TOA WEE 721, 792 740, 988 723, 390 719, 862 702, 715 

Average number of active mine-days: 3 
Coal mines .....-..--------- eer 239 227 170 189 210 
Metal mines................----------- 275 282 252 271 279 
Nonmetal mines (except stone quarries) . - 292 287 277 293 204 
Stone quarries. ...............-.......- 279 284 275 272 276 
Coke plants........................... 350 350 321 341 344 
Metallurgical plants................... 313 317 294 314 310 
Toll asa 256 249 205 221 239 
Man-days worked, in thousands: ¢ 
Coal mines.................... Le sl. 117, 312 115, 083 82, 437 91, 231 95. 41] 
Metal mines..........................- 19, 567 20, 124 18, 067 18, 522 20, 223 
Nonmetal mines (except stone quarries) . . 3, 555 3, 432 3, 340 3, 512 3,751 
Stone quarries._.-.-........-....--.--- 20, 996 21, 993 22, 569 23, 346 24, 339 
Coke planis. AA na ET Cms S MERE 8, 293 8, 798 ; 8, 202 8, 834 
Metallurgica] plants...................| ^ 15,853 (045121. . 14031] . 14539 15, 444 
Totales iaa doi 185, 076 184, 551 148, 304 159, 443 168, 008 
Man-hours worked, in thousands: 
Coal minesS.......-.....----0222.-.---- 949, 540 898, 231 642, 476 711, 390 742, 360 
Metal mines..............-...........- 157. 024 161, 516 144, 368 147, 765 161, 780 
Nonmetal mines (except stone quarries) . . 28, 800 27, 784 26, 948 , 456 30, 170 
Stonequarries......................... 171,979 179, 111 182, 258 189, 535 198, 760 
Coke plants. une ue 66, 119 70, 021 62, 446 65, 861 70, 190 
Metallurgical plants................... 122, 630 121, 028 112, 095 116, 430 124,090 
'"lTOtal:ziascsceccsnsOlaacexa sedemstss 1, 496, 101 1, 457, 691 1, 170, 591 1, 259, 436 1, 327, 350 
Number of Injuries: 
Fatal: ' 
Coal MINeS.......-..---.....-..--- 1,158 999 585 643 785 
Metal mines.................-....- 126 104 69 84 96 
Nonmetal mines (except stone 
ld EC 12 15 10 19 15 
Stone quarríies..................... 75 75 66 54 58 
Coke plants. ............-.------.- 15 20 7 14 10 
Metallurgical plants............... 21 14 23 20 10 
TOUAl uceuacssasdue aas RE CaE EET E 1, 407 1, 227 700 843 974 
Nonfatal: 
Coal mines........................ 57, 660 53, 472 35, 405 37, 264 37, 640 
Metal mines.......-.-------------- 8, 293 7,631 6, 940 6, 611 6, 930 
Nonmetal mines (except stone : 
quarries). ......-----....-..-.--.-- 1,308 1,176 1,125 1, 238 1,385 
Stonequarrles..................... 5,504 4, 004 4, 826 4, 762 6,010 
Coke plants......................- 926 917 713 780 768 
Metallurgical plants.............-. 3, 228 2, 749 2, 567 2, 574 2, 805 
Tollos isso aid 76, 919 70, 939 51,576 53, 229 54, 538 
Injury rates per million man-hours: 
Fatal: 
Coal mines.......................- 1. 22 1.11 . 91 . 90 1.06 
Metal mines....................... . 80 . 64 , 48 .97 . 59 
Nonmetal mines (except stone 
quarries). reg seg ege oer . 42 .54 37 .67 50 
Btonequarries..................... . 44 . 42 36 . 28 29 
Coke plants. ...................... . 23 . 29 11 . 21 14 
Mé hurgical ¡Se AA .17 .12 21 . 25 08 
vk: E 94 84 65 . 67 73 
Nonfatal: 
Coalmines......................... 60. 72 59. 53 $5.11 52. 38 80. 70 
Metal mines....................... $52. 81 47. 25 48. 07 44. 74 42. 84 
Nonmetal mines (except stone 
eet e d EE 45. 40 42.33 41,75 43. 51 45. 91 
Stone quarrles..................... 32. 00 27. 88 26. 48 25. 12 25. 21 
Coke plants. ...................... 14. 01 13. 10 11. 42 11. 84 10. 94 
Metallurgical plants............... 26. 32 22. 71 22. 90 22.11 22. 60 
Toluca as 51, 41 48. 67 44. 06 42. 26 41. 09 


t Preliminary figures based on an average of 80 percent coverage. 

3 Average number of men at work each day mine was active. Because absenteeism and labor turnover 
are taken into consideration, this number 1s lower than number of men available for work, as measured by a 
count of names on payroll. 

3 Average in which operating time of each mine is welghted by average number of workers in mine. 

$ Totalsof man-daysand man-hours are additions of rounded subtotals and may differ slightly from totals 
obtained before rounding. 
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TABLE 2.—Work stoppages, average earnings, and labor turn-over in certain 
mineral industries in the United States, 1948-51 


[Bureau of Labor Statistics] 


Work stoppages ! Average earnings ? Labor-turnover rates ? 


Industry and year 


Hourly Accession | Separation 


——————— (o... TI 


Coal mining: 


Anthracite: 
RA A $66. 57 $1. 809 1.7 1.9 
y: ARE MAA 56. 78 1. 880 1.5 2.1 
ION ot. con cate tas 63. 24 1. 970 1.8 1.8 
NOON RRE c asa de RE 66. 00 2. 198 1.8 2.3 

Bituminous: 
IB a ES 72.12 1. 898 3.3 3.1 
1040.1. 2:252 TECH 63. 28 1. 941 2.0 2.9 
AN Loue O 70. 35 2. 010 42.0 462.4 
too AA 77.86 2. 212 1.9 2.6 

Metal mining: 

Total: 
DEA ege ee we 60. 80 1. 434 4.7 4.5 
1049 LLL adm mpra: 01. 55 1. 505 3.8 4.5 
ANE ege Be 65. 58 1. 554 4.6 $4.0 
FOBT AA 74. 60 1.711 5.3 4.9 

Iron: 
A ge see des 58. 32 1. 412 3.1 2.9 
1046 hc rre rr 58. 91 1. 484 2.1 2.2 
po ORT e 01. 96 1. 515 27 $2.3 
POR AAA e 72. 63 1. 709 2.7 2.5 

Copper 
A A oars 65. 81 1. 456 5.9 5.5 
1 | AS 63. 96 1. 512 4.8 5.3 
1000-5 A 72. 05 1. 601 5.1 64.3 
¡A 78.19 1. 696 6.1 4,8 

Lead-zinc 
E AAA IA 1. 486 6.4 6.0 
1040. AR o 1. 565 3.9 5.5 
1950..........-.-.-...- 1. 602 4.3 68.8 
BEE 1.772 5.3 4.8 

Nonmetal mining and quar- 
rying: 
1048) Lucca 


nr vm wm e mm mm mm mm mm zm mm mm mr mm 


e vw vr rr e e mm vm ere mm mm mm mm mm wm e - 


-————— ——— M 
—— o mr mr mm mm mm mm o mm mm mm mm rm 


1 ) RD ber of stoppages beginning during each year and man-days of work lost from only these stoppages 
uring the year. 

! Monthly averages for production and related workers only; data cover both full- and part-time employees 
who worked during, or received pay for, the pay period ended nearest the 15th of the month. 

! Monthly averages expressed as the number per 100 employees. Accessions are additions to the work 
force, whether new or rehired employees; separations are terminations of employment, including quits, dis- 
charges, lay-offs, and military and miscellaneous separations. Data for metal mining, cement, and petroleum 
refining for 1950 and 1951 are not comparable with preceding years, owing to changes in industry classification 
by the Department of Labor. 

4 An 11-month average owing to strike during February. 

! Figure not available. 

! Revised figure. 
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TABLE 3.—Employment and injury experience of the mineral industries of the 
United States, 1931-51 


Numbér of | Tolar rates per 
M Aver- injuries hours 
Year working age Man-days Man-hours 
daily active worked worked 
xd Fatal | NOn- | Fatal | Non- 
fatal fatal 

Ts o UE 784, 347 188 147, 602, 799 1, 288, 135, 808 1,707 | 94,021 1. 33 72. 99 
a C x BEE 671, 343 165 110, 655, 616 962, 921, 915 1,368 | 66, 028 1, 42 68. 57 
Är AAA 677, 722 181 122, 787, 658 1, 058, 245, 650 1, 242 | 70, 158 1.17 66.30 
1034... cono eee Sees 739, 817 195 144, 566, 133 1, 167, 723, 543 1,429 | 79, 211 1. 22 67.83 
LEE 783, 139 196 152, 354, 170 1, 215, 316, 764 1,495 | 80,070 1. 23 65. 88 
19086 MN 824, 514 216 177, 920, 334 1, 426, 233, 543 1, 686 | 90, 608 1. 18 63. 53 
d FERREUS 859, 051 217 186, 790, 283 1, 482, 241, 908 1, 750 | 94,466 1. 19 63. 73 
1098. cose Geer 774, 894 187 145, 056, 875 1, 144, 137. 296 1.369 | 69, 940 1. 20 61. 13 
1039................. 788, 925 202 159, 388, 490 1, 251, 169, 210 1,334 | 73, 253 1.07 58. 55 
lr Vu WEE EE 801, 926 219 | 175,663,792 | 1,385,128, 234 | 1,716 | $0,856 1. 24 58.37 
1041................. 835, 095 234 195, 425, 228 1, 541, 335, 277 1,621 | 87, 911 1. 05 57.04 
10419. EE 802, 640 260 | 208,739,906 | 1,653, 284,620 | 1,862 | 91,67 1.13 55.45 
AAA 747, 486 277 | 207,350,643 | 1,668,340,394 | 1,799 : 1. 08 53.02 
JOM A 676, 038 287 194, 512, 359 1, 618, 479, 042 1, 571 | 83,451 . 97 51. 56 
1945................. 037, 220 271 | 172,672,431 | 1,437,533,530 | 1,270 | 73,411 . 88 51.07 
AA ud 676, 254 240 162, 630, 674 1, 354, 822, 190 1,167 | 72,805 86 53. 74 
Me 721, 702 256 185, 076, 018 1, 496, 101, 097 1,407 | 76,919 94 51, 41 
1948. .........-.....- 740, 988 249 | 184,551,937 | 1,457,690,518 | 1,227 | 70,939 84 48. 67 
lr A eR 23, 390 205 | 148,304,347 | 1,170, 590, 880 760 | 51,576 65 44.06 
arme AR D 719, 802 221 | 159, 443,478 | 1,259, 436, 140 843 , 229 67 42, 26 
1951 (preliminary)!..| 702,715 239 | 168,008,329 | 1,327,350, 493 974 | 51, 538 73 41.09 


1 Includes preliminary data except coke, which is final. 


COAL MINES 


Fatality experience at coal mines during 1951 was appreciably 
worse than that in 1950, and the rate of occurrence of fatalities was 
higher than in any year since 1948. The increase in the fatality record 
resulted entirely from the large number of men killed in mine disasters. 
However, nonfatal-injury experience continued to improve, and the 
rate of occurrence of nonfatal injuries in 1951 was lower than in any 
year since 1930, when these data became available. A total of 785 
men was killed in the coal-mining industry during 1951, at a frequency 
rate of 1.06 per million man-hours. The rate of occurrence was 18 
percent higher than the record low rate of 0.90 in 1950. Similarly, 
on a tonnage basis the fatality rate advanced to 1.36 per million tons 
mined in 1951 or appreciably above that of 1.14 in 1950. Failure to 
control the explosion hazard through safe ventilation practices, 
effective rock-dust controls, and adequate rock dusting ruined what 
could have been a relatively favorable fatality record. In 1951, 
162 or 21 percent of the total fatalities occurred in major and local 
explosions of gas or dust. | 

Conversely to the fatality record, the nonfatal-injury experience in 
1951 was a 3-percent improvement over the former low record in 1950. 
This improvement in 1951 continued the persistent year-to-year better 
ment in safety that has prevailed since 1946. Alhough the number 
of nonfatal injuries increased 376 to a total of 37,640 in 1951, the rate 
of occurrence of these injuries was 50.70 per million man-hours of 
exposure—a slight improvement over the corresponding rate of 52.38 
in 1950. The lower rate in 1951 resulted from the greater total time 
of exposure of the men to the hazards of mining than in 1950. The 
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average number of men working daily decreased in 1951, but man-days 
and man-hours of work were appreciably higher than in 1950 owing to 
an increase in worktime. Coal mines were active an average of 210 
days (21 more than in 1950). The average length of shift was 7.78 
hours, and the total worktime per man-year was 1,637 hours (165 
hours more than in 1950). 

Bituminous-Coal Mines.—The average number of men working daily 
in bituminous-coal mines decreased to 384,300, a 6-percent reduction 
compared with the daily working force in 1950. Results of a monthly 
canvass of bituminous-coal operations showed a regular month-to- 
month downtrend in employment from 404,700 in January to 373,400 
in December. Although the labor force was not as great as in 1950, 
man-hours of worktime rose to 635.4 million, an increase of 7 percent 
over the total worktime in 1950. The increased worktime resulted 
from a 14-percent increase in the average number of days operations 
were active. The average miner in 1951 worked a 7.86-hour shift for 
210 active days compared with a shift of 7.88 hours for 185 days in 
1950. The average worker at bituminous-coal minés had a total work- 
year of 1,653 hours (197 hours more than in 1950). The decrease in 
the average number of men to 384,300 in 1951 from 408,623 in 1950 
was not reflected in the production at bituminous-coal operations. 
The production increased 3 percent to a total of 533,665,000 tons. 

The fatality experience at bituminous-coal mines in 1951 was less 
favorable than in 1950. In all, 685 men were killed at bituminous-coal 
mines in 1951, an increase of 135 over the 1950 total of 550. These 
fatalities occurred at rates of 1.08 per million man-hours and 1.28 per 
million tons of coal mined, both well above the corresponding rates of 
0.92 and 1.06 for the industry in 1950. Although both the number and 
- frequency rates of fatalities were appreciably higher than in 1950, they 
were better than in any year, except 1949 and 1950, since collection of 
complete fatality statistics was begun in 1910. 

The 685 fatalities were distributed among the following types of 
operations in 1951: 621 in underground SE 35 on the surface, 
and 29 in stripping operations. In underground workings, falls of: 
roof and face caused 312 deaths, explosions (major and local) of gas 
or dust 153, haulage 103, machinery and electricity 19 each, explosives 
7, and miscellaneous 8. ; 

Nonfatal-injury experience was also less favorable at bituminous- 
coal mines in 1951 than in 1950. The 30,525 disabling injuries for the 
year represented an 8-percent increase over the previous year’s total of 
28,390 injuries. The nonfatal-injury rates in 1951 were 48.04 per 
million man-hours and 57.20 per million tons, both rates less favorable 
than the respective rates of 47.73 and 54.82 in 1950. 

Anthracite Mines.—The average number of men working daily at 
anthracite operations decreased from 74,616 men in 1950 to 69,300 in 
1951, and worktime declined 8 percent to 106.9 million man-hours. 
The average employee in 1951 worked a 7.35-hour shift and performed 
1,543 hours of work (19 hours less than in 1950). 

The fatality experience at anthracite mines was less favorable in 
1951 than in 1950. In all, 100 men lost their lives in the anthracite 
industry, or 7 more than in the previous year. These fatalities occur- 
red at frequency rates of 0.94 per million man-hours and 2.34 per mil- 
lion tons. Comparable data for 1950 were 93 men killed at frequency 
rates of 0.80 per million man-hours and 2.09 per million tons. The 
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100 fatalities at anthracite mines occurred as follows: 89 in under- 
ground workings, 8 on the surface, and 3 in stripping operations. 
Falls of roof and face killed 51 men (57 percent of the total) in under- 
ground workings in 1951. In 1950 this type of accident resulted in 58 
fatalities (74 percent of the underground total). Haulage accidents 
were responsible for 10 more fatalities in 1951 than in 1950, and an 
explosion of gas at an anthracite mine, resulting in the death of 5 men, 
increased the toll from this type of accident to 9 or 4 more than in 
1950. This disaster in 1951 was the first one in the anthracite indus- 
try since 1947. The disaster record of this industry has been good in 
recent years, as 10 of the past 13 years have been disaster-free. 

There were 7,115 lost-time injuries in the industry in 1951 (20 per- 
cent less than in 1950, when 8,874 disabling injuries were reported). 
The fewer number of injuries in 1951 resulted in a sharp reduction in 
the frequency rates—66.55 per million man-hours compared with 
76.14 for 1950—continuing the downward trend that has persisted 
each year since 1946. The frequency rate per million tons of coal 
mined in 1951 was 166.74, and in 1950 it was 199.75. 


TABLE 4.—Employment and injury experience at coal mines in the United 
States, 1947-51 


Injury rates per 
Number of : 
Men Average TQ — Injuries UH ARS 
&ctive an-days an-hours 
Industry and year Vou mine worked worked -— S 
ays Non- Non- 
Fatal fatal Fatal fatal 
Bituminous-coal 
mines: 
O47. AA 411, 845 236 97, 105, 260 | 803,016, 338 985 | 46,025 1.23 57.32 
lr WEE 429,378 220 94,574,820 | 747,685, 733 862 | 42, 078 1.15 56. 28 
1949. ............ 409, 431 165 67, 551, 042 533, 165, 522 404 | 27, 548 . 93 51.67 
1960.............| 408, 623 185 75, 509, 974 594, 835, 875 550 | 28, 390 . 92 47.73 
1951 (preliminary).| 354,300 210 80, 860, 000 | 635, 440, 000 685 | 30, 525 1. 08 48. 04 
Pennsylvania anthra- 
cite mines: 
1947............. 78, 511 257 20, 206, 753 146, 523, 360 173 | 11,635 1.18 79.41 
PE EE 77, 955 263 20, 508, 227 150. 544, 958 137 | 11,394 , 91 75. 69 
140 AAA 75,875 196 14, 885, 115 109, 310, 226 91 7,857 . $3 71. 88 
1950: zoo 74, 616 211 15, 721, 400 116, 553, 082 93 8, 874 , 80 76. 14 
1051 (preliminary). 69, 300 210 14, 551, 000 106, 920, 000 100 7, 115 94 66. 55 
Total coal mines: 
947... ......... 490, 356 239 | 117,312,013 | 949, 539,698 | 1,158 | 57, 600 1. 22 60. 72 
1948. ............ 507, 333 2 1 ,047 898, 230, 721 999 1. 11 59. 53 
1949. ............ 485, 306 170 82, 437, 057 042, 475, 748 585 | 35,405 . 91 55. 11 
A 483, 239 189 91, 231, 434 711, 389, 557 643 | 37, 264 . 90 52.38 
1051(prellminary).| 453, 600 210 95, 411, 000 742, 360, 000 785 | 37, 640 1.06 50.70 


t Includes lignite. 


METAL MINES 


Injury experience at metal mines in 1951 improved slightly. The 
total injury-frequency rate of 43.43 injuries (fatal and nonfatal) per 
million man-hours was 4 percent lower than the comparable rate of 
45.31 for 1950. However, this improvement was due entirely to a 
lower nonfatal rate, for the fatality experience at metal mines in 1951 
was slightly higher than in the previous year. 

The daily average number of men working increased 6 percent to 
a total of 72,600; these men worked almost 162 million hours, or 9 
percent more than in 1950. 
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Iron Mines.—The average number of men at work daily at iron 
mines increased to 30,200 in 1951. The mines were worked an average 
of 279 days, compared with 268 days in 1950. Each worker averaged 
2,239 hours (93 more than during 1950). Total man-hours rose to 
67.6 million—a 14-percent increase over 1950. The number of fatali- 
ties and nonfatal injuries increased to 34 and 1,275, respectively, from 
23 and 1,126 in 1950. The fatality frequency rate of 0.50 per million 
man-hours was less favorable than the 0.39 rate for 1950; however, 
the nonfatal-injury frequency rate of 18.85 was slightly better than 
the corresponding rate in 1950. 


TABLE 5.—Employment and injury experience at metal mines in the United 
States, 1947-51, by industry group 


Number of Injury rates 


z million 
Average injuries per 
Men man-hours 
3 active | Man-days | Man-hours 
Industry and year wore mine- worked worked = 
ays Non- Non- 
Fatal fatal Fatal fata] 
Iron mines: | 
Dry AAA P EEN 26, 478 273 | 7,238,851 | 58, 157, 587 36 | 1,403 0. 62 24. 12 
DI BERUF DC ELO ANS | 27,116 287 | 7,780,301 | 62, 408, 142 34 | 1,440 . 54 23. 05 
1940 ici cion | 27, 792 249 | 6,907,048 | 55, 422, 388 21 1, 158 38 20. 89 
ac P De E 21, 686 208 | 7,407,111 | 59, 406, 348 23 1, 126 39 18. 95 
1951 (preliminary) --| 30,200 279 | 8,413,000 | 67, 630, 000 34 | 1,275 50 18. 85 
Copper mines: | 
IET EE E | 15, 654 305 | 4,782,153 | 38, 263, 818 32 | 1,655 , 84 43. 25 
e 1 AA 16, 280 305 | 4,959, 483 | 39, 684, 197 3l 1, 572 .78 39. 61 
2040. AE A 16, 027 271 | 4,341,202 | 34, 729, 944 13| 1,190 . 37 34. 26 
de Le Spe Ze 15, 383 305 | 4,688,299 | 37, 345, 430 17 | 1,176 . 46 31. 49 
i m (preliminary)... 16, 100 305 | 4,908,000 | 39, 260, 000 22 | 1,305 . 56 33. 24 
ead-zine mines: 
IET AENA 16, 628 268 | 4,457,549 | 35, 618, 006 33 | 3,221 . 93 90. 43 
INN EE E ETT F ee 16, 113 264 | 4,255,100 | 34, 034, 255 22 | 3,050 . 65 89. 62 
IM AAA 16, 333 243 | 3,971,971 | 31,738, 565 24 | 2,810 .76 88. 54 
A AA 14, 038 257 | 3,612,051 | 28, 878, 165 28 | 2,411 . 97 83. 49 
an Ju ( p deg 15, 000 272 | 4,078,000 | 32, 490, 000 16 | 2,685 . 46 82. 64 
old-silver lode mines: 
D, y A TRUE ot 5, 537 255 | 1,414,106 | 11,063, 328 14 | 1,192 1.27 | 107.74 
AAA RO b, 276 273 , 442,564 | 11, 328, 421 13 986 L 15 87.04 
IMO EE E 5, 309 258 | 1,369,960 | 10, 651, 525 9 1, 190 .84 | 111.72 
1050 WEEN 5, 112 201 | 1,333,387 | 10, 328, 735 10 | 1,270 .97 | 122. 96 
å Ke: (preliminary). -- 4, 400 258 | 1,137,000 | 8,850,000 16 885 1.81 | 100.00 
old placers: 
py AA 3, 920 212 830,710 | 7,166, 257 3 0 . 42 32. 09 
HME, RR caw 3,772 230 867, 709 , 423, 065 1 180 . 13 24. 25 
CARA 3, 523 216 760, 202 | 6,087,196 |........ 187 O 30. 72 
1080. A AAN 3, 457 218 763, 922 ,037, 624 |........ 184 |........ 30. 48 
* E (preliminary). us 3, 500 210 734,000 | 5,950, 000 2 185 .34 31. 09 
Miscellaneous: 
I, ox AA 3,011 280 843,616 | 6,755, 376 8 592 1. 18 87.63 
IB ari cara 2,879 282 813,035 | 6,578, 055 3 403 .46 61. 26 
IM o its | 2, 680 267 716,405 | 5,738, 514 2 405 Ki 70. 58 
| | IS A: | 2, 616 278 727,3 5, 768, 379 6 444 1. 04 76. 97 
i vn (preliminary). "| 3, 400 280 953, 000 | 7,600, 000 7 595 . 92 78. 29 
otal: 
E y AA AER | 71,228 275 | 19, 566, 085 |157, 024, 372 126 | 8, 293 . 80 52. 81 
IER A Eege | 71,436 282 | 20,124,332 |161, 516, 135 104 | 7,031 . 64 47. 25 
IDEO, EA EE 71,664 | 252 | 18,066, 788 |144, 308, 132 69 | 6,940 . 48 48. 07 
DO macarra cir | 68, 292 271 | 18,522,095 ¡147, 764, 681 84 | 6,611 . 57 44. 74 
1951 (preliminary) ..| 72,600 | 279 | 20, 223, 000 ¡161, 780, 000 96 | 6,930 '  .59 42, 84 


! Includes antimony, bauxite, chromite, cobalt, manganese, mercury, molybdenum, pyrite, titanium 
tungsten, and vanadium-uranium mines. 
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Copper Mines.—The number of men working daily at copper mines 
rose in 1951 to 16,100. Total man-hours at all copper mines were a 
little more than 5 percent greater than in 1950. In 1951 the average 
manshift was 8.00 hours, and the average workyear per man was 
2,439 hours or virtually equal to the previous year's average figure. 
The number of days worked was identical—305. The safety record 
at copper mines in 1951 was less favorable than in 1950. The 22, 
fatalities in 1951 (5 more than in 1950) occurred at a rate of 0.56 per 
million man-hours, or at a 22 percent higher rate than in the previous 
year. Nonfatal injuries totaled 1,305 for the year, at a frequency of 
33.24 injuries per million man-hours. The corresponding rate in 1950 
was 31.49. 

Lead-Zinc Mines.—The daily average number of workers in 1951 at 
lead-zinc operations (15,000) was 7 percent greater than in 1950. 
Similarly, total man-hours worked at these plants were higher for the 
year, and the average number of days worked increased 15. Each 
worker averaged a shift of 7.97 hours and accumulated 2,166 hours 
for the year (109 more than in 1950). Fatality experience at lead- 
zinc mines in 1951 was considerably more favorable than in 1950. 
Likewise, the nonfatal injury rate improved, but to a smaller extent. 
The 15 fatalities (13 less than in 1950) occurred at a frequency rate 
of 0.46 per million man-hours and the 2,685 lost-time injuries at a rate of - 
82.64. The respective rates for the previous year were 0.97 and 83.49. 

Gold-Silver Lode Mines.—The average number of men working at 
gold-silver lode mines totaled 4,400, a loss of 14 percent compared with 
1950. Three fewer days were worked in 1951, and the total of 8.9 
million man-hours of worktime was 14 percent lower than that during 
1950. The average worker had a 7.78-hour shift and accumulated a 
total of 2,011 hours for the year (9 hours less than in 1950). Fatality 
experience at gold-silver lode mines was considerably worse than in 
1950, a year when the record at these mines was not favorable. The 
16 fatalities, compared with 10 in 1950, caused a fatality rate of 1.81 
per million man-hours. Nonfatal mjuries totaled 885, a decrease of 
385 under the 1950 total number. They occurred at a rate of 100.00 
injuries per million man-hours, a considerable improvement over the 
rate of 122.96 for 1950 but still the highest in the mineral industries 
in 1951. 

Gold Placer Mines.—In 1951, an average of 3,500 men was working 
daily at gold placers—about the same as in 1950. Total man-hours 
of worktime decreased slightly because these operations working 
8 days less than in 1950. The average worker increased his hours 
per day of work to 8.11 but had 46 fewer hours in total for the year’s 
work. The injury experience at gold placer operations was less 
favorable in 1951 than in 1950. The 2 deaths during the year oc- 
curred at a rate of 0.34 per million man-hours. No one was killed 
in 1950. The number of nonfatal injuries (185 or 1 more than the 
previous year) occurred at a rate of 31.09 per million man-hours. The 
corresponding rate for 1950 was 30.48. 
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Miscellaneous Metal Mines.—The average daily number of workers, 
(3,400) was 30 percent greater than in 1950 at mines in this group. 
This division included plants producing antimony, bauxite, chromite, 
cobalt, manganese, mercury, molybdenum, pyrite, titanium, tungsten, 
and vanadium-uranium. The man-hours of worktime also increased 
32 percent to a total of 7.6 million, and the average employee worked 
2,235 hours during the year (80 more than during 1950). The safety 
record at mines in this group showed no improvement in 1951 as com- 
pared with 1950. Although the fatality frequency rate was some- 
what lower, the nonfatal rate increased. The combined rate (fatal 
and nonfatal) in 1951 was 79.21, while in 1950 it was 78.01. 


NONMETAL MINES (EXCEPT STONE QUARRIES) 


This group includes barite, feldspar, fluorspar, gypsum, magnesite, 
mica, phosphate rock, rock salt, sulfur, and miscellaneous nonmetallic 
mineral operations. The average of 12,800 men at work daily was 
slightly higher than the total for 1950. These mines worked an 
average of 294 days, 1 more than in 1950, for a total of 30.2 million 
man-hours, 6 percent more than in 1950. The average employee did 
not work as many hours during the year, as his workday was 0.07 hour 
shorter than in 1950. The overall injury experience at nonmetal 
Operations was not as good as in 1950. ‘The 15 fatalities (4 less than 
the previous year’s total) occurred at the rate of 0.50 per million man- 
hours. This betterment was offset by increased nonfatal injuries, 
which occurred at a rate of 45.91 per million man-hours. The cor- 
responding rate for 1950 was 43.51. 


TABLE 6.—Employment and injury experience at nonmetal mines (except stone 
quarries) in the United States, 1947-51 ! 


Number of peta ee eg 
Men | Average injurics hein 
Year working | 2Ctive | Man-days | Man-hours 
daily E| mine- worked worked 
id Non 


; Non- s 
Fatal fatal Fatal fatal 


——— M [L c n O  — [€ 


NY fy ay M. ee ee ys 12, 176 292 | 3,554,901 | 28,809, 150 12| 1,308 0. 42 45. 40 
II HNIC, DIETE PR a 11, 950 287 | 3,432,304 | 27,784, 119 15 | 1,176 . 54 42. 33 
LA EA 12, 077 277 | 3,340,482 | 26, 948, 124 10 | 1,125 e 41.75 
1900 E € 11, 977 293 | 3,512,094 | 28, 455, 936 19 | 1,238 à 43. 51 
1951 (preliminary)....... 12, 800 204 | 3,75 30, 170, 000 1,385 45.91 


1 Includes barite, feldspar, fluorspar, gypsum, magnesite, mica, phosphate rock, rock salt, sulfur, and 
miscellaneous nonmetallic-mineral mines. 


STONE QUARRIES 


Injury experience in the quarrying industries in 1951 was less 
favorable, and the rates of occurrence of both fatal and nonfatal 
injuries increased over 1950. However, these increases were slight. 
The 1951 combined injury rate (fatal and nonfatal) per million man- 
hours was 25.50 as against 25.40 for the preceding year. Operating 
activity in each of the quarrying industries increased, and man-hours 
of worktime rose 5 percent over 1950. The average number of men 
working daily increased from 85,730 to 88,200—almost 3 percent. 
The average length of shift (8.17 hours) and the average number of 
hours worked per man (2,254) were slightly higher than in 1950, 
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TABLE 7.—Employment and injury experience at stone quarries in the United 
States, 1947-51, by industry group 


Injury rates 
d Number of per million 
Men active. Man-days | Man-hours Se man-hours 
v an- 
Industry and year yb nas mine- | worke worked 
ays Non- Non- 
Cement: ! 
Tri 28, 184 315 | 8,883,904 | 70, 756, 640 26 820 0.37 11. 59 
1948. ...............- 28, 278 328 9, 270, 125 | 73, 778, 900 24 780 . 33 65 
1040 naco ue 28, 824 327 | 9,411,961 | 73, 540, 505 18 597 . 24 R. 12 
Le EE E re 29, 003 324 | 9,383,895 | 73, 758, 750 17 548 .23 1. 43 
1951 (preliminary) .. 20, 000 327 | 9,483,000 | 75,600, 000 14 515 . 18 6. 80 
Limestone: 
jb" y RR 21, 177 246 5, 218, 930 | 44, 209, 247 24 1, 021 .54 43. 45 
19048................. 22, 335 244 5, 445, 881 | 45, 665, 097 26 1,703 , 57 37. 29 
1940 ci o ue 25, 710 232 | 5,954, 282 | 49, 828, 625 27 1, 829 . 54 36. 71 
¡A 28, 588 232 | 6,621,221 | 55, 337, 191 22 1, 922 . 40 34. 73 
1951 (preliminary) ..| 29.500 236 | 6,961,000 | 59, 570, 000 25 | 2,125 . 42 35. 67 
e: 
1947..........-....-.- 9. 254 291 2, 690, 488 | 21, 669, 032 6 1, 022 .28 47. 16 
1948... ....-..-..-..- 9, 459 304 2, 878, 887 | 22, 867, 674 9 931 . 30 40. 71 
1949... ........... 9, 138 297 2, 709, 511 | 21,344, 370 8 798 . 37 37. 39 
1050 A 8, 837 295 | 2,607,969 | 20, 970, 469 6 677 . 29 32. 28 
1951 (preliminary) .. 9. 600 296 | 2,842, 22, 060, 000 8 605 . 96 27. 43 
arble: 
ENEE Rae pe ee 3, 165 262 830, 620 6, 833, 627 2 29 29. 27 
1948... .......-.....- 2,747 206 730,699 | 5,876, 884 1 167 UH 28. 49 
1040. ERA 2, 815 255 719, 207 | 5,962,020 |........| 227 l........ 38. 07 
A 2, 600 246 640, 281 5, 330, 295 3 168 . 56 31. 52 
AA (preliminary). .. 2, 700 254 ,000 | 5,750,000 |.......- 180 |.......- 31. 30 
e: 
1087 iras 5, 726 253 1, 451, 371 | 12,003, 295 4 652 .33 54, 32 
1048 A A 5, 818 256 | 1,490,656 | 12, 467, 119 6 590 . 48 47.32 
1040... cu oran 6, 072 247 1, 719, 109 | 14, 216, 896 5 574 . 35 40. 37 
19505. c core eer 1, 400 249 1, 842, 612 | 15, 237, 563 2 587 .13 38. 52 
m 1951 Pror inary)... 7, 600 259 | 1,969,000 | 15, 910, 000 7 600 4 37.71 
raprock: 
UE d ee 2, 470 242 597,234 | 5,080, 337 3 261 . 59 51. 37 
A E Ewa Eu 2, 505 238 504, 938 | 5,064, 034 4 257 . 79 60. 75 
1949. Loo oua ers 2, 815 230 647, 414 | 5,503, 529 3 240 . 95 43. 61 
lr A 3, 066 225 691,022 | 5,829, 466 2 292 .34 50. 09 
1951 (preliminary). - - 3, 200 238 763, 6, 280, 000 2 400 . 32 63. 69 
ate: 
lr EE 1, 740 207 465, 449 | 4,174, 220 3 243 . 12 58. 21 
O oss 1, 952 262 512,126 | 4,611, 472 3 188 . 66 41. 67 
lt LEE 1, 820 260 472,868 | 4,061,750 3 217 .74 53. 43 
1900 EE 2, 032 268 544,213 | 4, 633, 830 1 203 . 22 43. 81 
1951 (preliminary)... 2, 200 272 599,000 | 5,020,000 |........ . 220 |.......- 43. 82 
Sandstone: | 
1947 e | 3, 529 243 858, 419 | 7, 252, 419 7 385 , 97 53. 09 
EM cor ea | 4, 250 252 | 1,070,005 | 8,879,320 2 372 . 23 41. 90 
1940, socia dada | 4,115 227 934, 7,800, 638 2 344 . 26 44. 10 
19050: oce i 4, 204 242 | 1,015,370 | 8,437,247 1 365 .12 43. 26 
e (preliminary) . d 4,400 | 236 | 1,037,000 | 8,480, 000 2 365 . 24 43. 04 
Total: 
A A ' 75,245 279 | 20, 996, 415 |171, 978, 817 75 5, 504 , 44 32. 00 
1948... .............. (0 77,344 284 | 21, 993, 317 |179, 110, 509 75 4, 094 . 42 27. 88 
lt WEE 82, 209 275 | 22,569, 321 |182, 258, 333 66 4, 826 . 96 26. 48 
1950. Se tetese e 85, 730 272 | 23, 346, 483 |189, 534, 811 54 4, 702 . 28 25. 12 
1951 (preliminary)... 88, 200 276 | 24, 330, 000 Me 760, 000 58 5, 010 . 29 25. 21 


1 Includes burning or calcining and other mill operations. 


Cement Mills and Associated Quarries.—The average number of 
men working daily at cement mills and associated quarries during 
1951 was virtually identical with that in 1950. The 29,000 men 
worked an average of 327 days. The average worker had a shift of 
7.98 hours and a workyear of 2,619 man-hours. Total man-hours of 
worktime in the industry increased by 1.9 million. The injury experi- 
ence at cement operations improved in 1951. Decreases in the num- 
ber of injuries, coupled with an increase in man-hours of worktime, 
were reflected in substantial decreases in the fatal and nonfatal fre- 
quency rates of 22 percent and 9 percent, respectively. 
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Limestone Quarries.—An average of 29,500 men worked daily at 
limestone quarries in 1951, a gain of almost 1,000 over 1950. These 
quarries worked 236 days during the year and reported 8.56 hours as 
an average length of shift. The total man-hours of worktime increased 
8 percent to 59.6 million man-hours. At limestone operations the 
rates of frequency of both fatal and nonfatal injuries increased in 
1951 over 1950, despite the 8-percent increase in man-hours of work- 
time. 

Lime Plants.—The average number of men working at lime plants 
and associated quarries increased 9 percent to 9,600 in 1951. The 
average length of shift of 7.76 and the average number of 2,298 hours 
worked per man during the year were lower than in 1950. As the lime 
industry had 8 fatalities during the year, compared with 6 in 1950, 
the fatality rate rose to 0.36 per million man-hours. However, the 
nonfatal rate fell to 27.43 owing to an 11-percent decrease in the num- 
ber of lost-time injuries. | 

Marble Quarries.—The total of 2,700 men working daily at marble 
operations was a gain of 100 over 1950. This increase in men work- 
ing, together with a longer workyear for each worker, resulted in a 
higher total man-hours of worktime for the industry. There were no 
fatalities at marble operations in 1951, but 180 lost-time injuries were 
reported (12 more than in 1950). However, due to the increased 
worktime, the nonfatal injury rate improved slightly over the previous 
year. 

Granite Quarries.—In 1951 the average number of men working at 
granite quarries rose to 7,600, and the number of days worked aver- 
aged 259 (10 more than in the preceding year). Total worktime was 
4 percent higher in 1950. In 1951 the average granite employee had 
a shift of 8.08 hours and a workyear of 2,093 hours, 34 more than in 
1950. Fatality experience at granite operations was considerably less 
favorable than in 1950. The 7 fatalities occurred at the rate of 0.44 
per million man-hours, which was higher than the 0.13 rate for the 
preceding year. Although there were 13 more nonfatal injuries at 
granite quarries, the nonfatal rate of 37.71 was slightly less than the 
previous year’s rate, due to the 4-percent increase in the total man- 
hours worked. 

Traprock Quarries.—On the average, at traprock quarries in 1951, 
a total of 3,200 men, worked 238 days—13 more than in 1950. The 
ageregate of 6.3 million man-hours of work at these quarries was 8 
percent higher than the corresponding total for 1950. The average 
shift was 8.23 hours, and each worker averaged a workyear of 1,963 
hours (62 hours more than in 1950). From an overall standpoint, 
the safety record at traprock quarries was less favorable in 1951 than 
in 1950. The 2 fatalities at these operations occurred at a rate of 
0.32 per million man-hours and the 400 nonfatal injuries at a rate of 
63.69. The combined rate (fatal and nonfatal) of 64.01 was 27 per- 
cent higher than the same rate for 1950. 

Slate Quarries.—At slate quarries the average number of men 
working increased to 2,200, while the average number of days worked 
rose to 272, 4 more than in 1950. Worktime increased 8 percent to a 
total of 5.0 million man-hours. On the average, each worker had a 
2,282-hour workyear and an 8.38-hour shift. There were no fatal- 
ities at slate operations in 1951, but there were 220 nonfatal injuries 
(17 more than in 1950). The nonfatal injury rate of 43.82 per 
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million man-hours was virtually identical to the 1950 rate. The 
8-percent increase in man-hours of worktime was responsible for 
‘keeping this rate in line with that of the previous year. 

Sandstone Quarries.—The average number of men working daily 
at sandstone quarries increased to 4,400, who averaged 236 working 
days during the year, 6 less than in 1950. The aggregate of 8.5 
million man-hours was slightly higher than the total for 1950. The 
average employee worked an 8.18-hour shift and had a 1,927-hour 
workyear (80 less than in 1950). Injury experience at sandstone 
operations was slightly better in 1951 than in 1950. The 2 fatalities 
in 1951 occurred at a frequency rate of 0.24 or double that of the previous 
year; but the decrease in the nonfatal frequency rate was sufficient to 
reduce the 1951 combinedfrate below that of 1950. 


COKE PLANTS 


The average number of men working at coke plants rose to 25,715, 
who averaged 344 active working days during the year. Man-hours 
of worktime at coke plants increased 7 percent over that in 1950 to 
slightly over 70 million. Fatality experience improved sharply; the 
rate of deaths per million man-hours was 33 percent lower than the 
1950 rate. The nonfatal injury frequency rate dropped from 11.84 
in 1950 to 10.94 in 1951. The average employee at coke plants 
worked a 7.95-hour shift to accumulate a workyear of 2,730 hours, 
25 more than in 1950. ` 

Byproduct-Coke Plants.—The number of men working at byproduct- 
coke plants increased to a oy average of 22,058, while active days 
averaged 363. Worktime totaled 64.1 million hours, 6 percent higher 
than in 1950. The average worker had an 8.01-hour shift and a 
2,906-man-hour workyear. The 9 fatalities in 1951 were 4 less than 
in 1950, and these occurred at a rate of 0.14 per million man-hours, 
or 33 De under the previous year's rate. The total of 533 
nonfatal injuries in 1951 had a frequency of 8.31 compared with 8.52 
in 1950. 


TABLE 8.—Employment and injury experience at coke plants in the United 
States, 1947-51 


Injury rates 
Average s per million 
active | Man-days | Man-hours man-hours 
Type and year Wë plant- | worke worked |————, ———|— 
days Non Non- 
Fatal fatal Fatal fatal 

Byproduct ovens: 
LEE 20,778 362 | 7,526,622 | 60, 271, 826 11 701 0.18 11. 63 
1048..........-.-...-.- 21,877 364 | 7,964,283 | 63, 788, 327 17 676 10. 60 
A ANA 21, 141 349 | 7,373,684 | 58, 822, 239 7 581 12 9. 88 
NOOO EEN 20, 942 362 | 7,577,665 | 60, 593, 087 13 516 21 8. 52 
$ np LL E WR Ma 22, 058 8, 000, 833 | 64, 102, 990 9 533 14 8. 31 

eehive ovens: 
A AA 2, 927 262 766, 542 | 5, 846, 933 4 225 68 38. 48 
1048 os 3, 230 254 833, 606 | 6, 233, 002 3 241 48 38. 67 
1040 AAA 3, 330 146 486, 497 | 3,623,543 |........ 102 aviación. 36. 43 
1950- us erEwE uus , 40 210 714,470 | 5,267, 918 1 264 . 19 50. 11 
T dn um MORIETUR 3, 657 228 833, 490 | 6,087, 503 1 5 . 16 38. 60 
otal: 

ee EE ois? | 350187880 | 70020320 | al el ia| 1398 
re » ` , , , . . 10 
- HUE, 24, 471 321 7,860, 181 | 62, 445, 782 7 713 . 11 11. 42 
AAA 24, 347 341 8, 292,135 | 65, 861, 005 14 780 21 11. 84 
1051... cease ce rZ 25, 715 344 | 8,834,329 | 70,190, 493 10 768 14 10. 94 
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Beehive-Coke Plants.—The average number of men working daily 
at beehive plants advanced to 3,657 in 1951, and the plants were 
active 18 days more than in 1950, increasing the total man-hours of 
work to almost 16 percent above the preceding year. In 1951 the 
average employee had a 7.3-hour shift and worked 1,665 hours (118 
more than in 1950). The lone fatality in 1951 occurred at a rate of 
0.16 per million man-hours, slightly lower than the rate in 1950. The 
total of 235 nonfatal injuries had a frequency of 38.60 per million 
man-hours or a decline of 23 percent under the 1950 rate. 


METALLURGICAL PLANTS 


Injury experience at metallurgical plants was slightly less favorable 
in 1951 than in 1950. Although the number of fatalities was reduced 
one-third, the number of nonfatal injuries increased almost 9 percent 
above that in 1950. The combined frequency rate of injuries (fatal 
and nonfatal) in 1951 was 22.69 and the corresponding rate in 1950 
22.36. The average number of men working daily rose to 49,800, and 
the total worktime was 7 percent greater than in 1950. 

Ore-Dressing Plants and Auxiliary Works.—Plants or mills in this 
group are those in which ores of all metals are poc by various 
methods of treatment. The average number of men working in all 
metal mills in 1951 increased 7 percent to a total of 16,000, owing to 
increases in each group. "This increase, accompanied by an increase 
in hours per shift, resulted in a gain of almost 9 percent in man- 
hours of worktime. The average employee in 1951 worked an 
8.08-hour shift and 2,361 hours during the year (33 more than in 1950). 
The overall injury experience at metal mills was slightly more favor- 
able than in 1950. As there were 4 fewer fatalities, the rate dropped 
from 0.20 to 0.08, but this betterment was almost offset by 65 more 
nonfatal injuries. The frequency rate of lost-time injuries was just 
slightly better than in 1950 and resulted from the increase in man- 
hours of worktime. Fatality experience was improved in copper and 
iron mills, and, except in lead-zinc mills, the nonfatal injury experience 
was better in each group. At lead-zinc operations the frequency of 
disabling injuries increased from 31.29 to 38.75 per million man-hours 
in 1951. 

Nonferrous Reduction Plants and Refineries.— This group of plants 
is engaged in the primary extraction of nonferrous metals from ores 
and concentrates and includes smelters, refineries, roasting, electro- 
lytic, and all other nonferrous metal reducing or refining plants. Iron 
and steel plants are not included. 

The average number of men working in each division of plants in 
this classification increased in 1951 except at lead plants, where the 
average was 1 percent lower than in 1950. For the group, the average 
number of men working increased 8 percent in 1951, but man-hours 
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of worktime were not increased in this proportion as 6 fewer days 
were worked. The average shift was 8.02 hours and the worktime 
per man-year 2,554 hours in 1951 (52 less than in 1950). The over- 
all safety record at plants in this classification was less favorable than 
in 1950. There were 15 fewer fatalities, and the frequency rate of 
fatalities was a 70-percent improvement over the 1950 rate. How- 
ever, the nonfatal injury rate rose from 21.92 to 22.65 in 1951. The 
poorest showing in safety was at miscellaneous metal smelters where 
the combined frequency rate of injuries (fatal and nonfatal) increased 
30 percent. The greatest improvement was made in the lead group 
through a 16-percent reduction in rate of occurrence. 


TABLE 9.—Employment and injury experience at ore-dressing plants in the 
United States, 1947-51, by industry group ! 


Number of Injury rates 


: per million 
Men pee Man- Injuries man-hours 
Industry and year working mill hours 
daily days worked 
Fatal | Om | Fatal | Non- 
Copper 
(Mio 5, 846 323 15, 100, 609 2 288 0. 13 19. 07 
ARA 6, 308 317 15, 998, 431 4 289 .25 18. 06 
1949... .------------ 6, 582 294 15, 526, 435 3 233 .19 15. 01 
A AAA 5, 828 337 15, 731, 325 2 243 . 13 15. 45 
1951 (prelíminary). 6, 200 333 16, 530, 000 |........ 250 |.......- 15. 12 
Lead-zinc: 
IM asii 4,394 264 9, 291, 639 2 270 .22 29. 06 
TRA 3. 998 263 8, 430, 578 3 237 .36 28. 11 
ENGEN 4, 018 241 , 747, 429 1 220 . 13 28. 40 
A 3, 489 259 7, 223, 114 2 226 . 28 31. 29 
i 1951 (preliminary)... 3, 600 203 7, 870, 000 1 305 . 13 38. 75 
ron: 
1011 ias 3, 343 245 6, 662, 689 2 86 .30 12. 01 
E 1 eee ese 3, 259 267 7, 040, 488 |........ 101 EE, 14.35 
1940... eroe ve 3,701 215 6, 446, 190 3 96 .47 14. 89 
950. ...-------- reece . 8,401 230 6, 568, 250 3 74 . 460 11. 27 
1951 (preliminary)... 3, 700 251 7, 490, 000 |........ 70 loss asas 9. 36 
Gold-silver: 
lt und 1, 107 282 2, 450, 112 1 138 .41 56. 32 
A A EX 919 287 2, 064, 381 1 106 48 51. 35 
EE 935 288 2, 106, 362 |........ 83 |........ 39. 40 
1950. ui ctas 769 285 1, 707, 555 |........ 75 EAN 43. 92 
1951 (preliminary)... 800 266 , 650, 000 1 50 . 61 30. 30 
Miscellaneous metals: ? 
Mica rar 1, 257 269 2, 707,720 1... eege 89 Ba EH 32. 87 
19048. cdi sede 1, 150 280 2, 570, 479 1 101 , 99 39. 29 
A A eect 1, 452 270 3, 147, 204 |........ 166 |... es 52. 75 
MUN SAEPE 1, 469 303 , 584, 752 |........ 167 |........| 46.59 
1951 (preliminary)... 1, 700 310 , 240, 1 175 .24 41, 27 
1047 EET MICE 15, 937 283 | 4,516,838 | 36, 212, 769 4 871 . 19 24. 05 
IA lara 15, 034 288 | 4,505,854 | 36, 104, 357 9 834 Ki 23.10 
A 16, 688 261 | 4,360,832 | 34, 973, 620 ee l 798 . 20 22. 82 
1950.. ....----------- 14, 956 291 | 4,347,816 | 34, 814, 996 7 785 .20 22. 55 
1951 (preliminary)...| 16,000 292 | 4,677,000 | 37, 780, 000 3 850 . 08 22. 50 


1 Includes crushers, grinders, washers, ore concentration, sintering, cyaniding, leaching, and all other 


metallic ore-dressing plants and auxiliary works. 
2 Includes antimony, bauxite, mercury, manganese, tungsten, chromite, vanadium, molybdenum, and 


other metals. 
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TABLE 10.—Employment and injury experience at primary nonferrous reduction 
and refinery plants in the United States, 1947-51, by industry group ! 


Injury rates 
es Number of | “per milion 
Men "edes Man-days | Man-hours TET man-hours 
Industry and year Kee Sa worked worked 
ays Non- Non- 
Copper: 
IET acr AS A 12, 393 322 | 3,992,485 | 31, 938, 431 7 726 0. 22 22. 73 
1048.:23==:= E 12, 419 326 | 4,053,333 | 32, 495, 627 2 592 . 06 18. 22 
TOM E RI A 11, 626 305 | 3,549, 484 | 28,395, 270 8 5611 .28 18. 00 
MOS E : 323 | 3,799,981 | 30,401, 750 7 521 . 23 17. 14 
a (preliminary)... 12, 600 319 | 4,016,000 | 32, 130, 000 3 535 . 09 16. 65 
ead: 
IT IA Essi 3,679 331 | 1,219,309 | 9,750,024 4 197 .41 20. 21 
LL e a a ERRORS 4, 037 323 | 1,302,463 | 10,419, 706 1 188 . 10 18. 04 
104075 2 aero cs 4,045 306 | 1,239,792 , 918, 334 2 164 .20 16. 54 
1900 E 3, 946 305 | 1,202,755 | 9,606, 222 4 166 .42 17, 28 
e 1951 (preliminary)... 3, 900 303 | 1,182,000 | 9,460,000 1 140 . 11 14.80 
c: 
LUE Fen coe E ns Os 10, 484 345 | 3,616,035 | 28, 667, 924 1 994 . 03 34. 67 
IN Nom e cs 9, 843 342 | 3,367,815 | 26,875, 360 1 843 04 31. 37 
1000 AAA IA N ee 9, 573 318 | 3,044,234 | 24, 118, 138 5 791 .21 32.80 
Dr ege 9, 106 350 | 3,187,484 | 25,314, 896 9 779 .36 30. 77 
1951 (preliminary)... 9, 200 352 | 3,237,000 | 25,770,000 2 790 . 08 30. 66 
Miscellaneous metals: 2 
p oy ee SE 6, 589 305 | 2,007,873 | 16,061, 153 2 440 . 12 27.40 
IN E e a 5, 835 324 | 1,891,583 | 15, 132, 655 1 292 . 07 19.30 
VU 703 A 5,731 320 | 1,836, 176 | 14, 689, 309 1 303 . 07 20. 63 
VO TS En 6, 513 307 | 2,001,201 | 16, 292, 286 2 323 .12 19. 83 
d SCH (preliminary) -- 8, 100 288 | 2,332,000 | 18, 950, 000 1 490 , 05 25. 86 
otal: 
Y AAA EE 33, 145 327 | 10,835,702 | 86, 417, 532 14 | 2,357 . 16 27.21 
1 TL A, PP 32, 134 330 | 10,615, 194 | 84,923, 348 5| 1,915 .06 22. 55 
ls E e 30, 975 312 | 9,669,686 | 77, 121, 141 16 | 1,769 .21 22. 94 
EN E 31,321 -325 | 10, 191,421 | 81,615, 154 22 | 1,789 Ka 21.92 
1951 (preliminary)... 33, 800 319 | 10, 767, 000 | 86,310, 000 7| 1,955 . 08 22.65 


! Includes smelters, refineries, roasting, electrolytic, retort, and all other nonferrous metal reducing or 
refining plants. 
2 Includes mercury, antimony, tin, and magnesium plants. 


OIL AND GAS INDUSTRIES 


This chapter is the first on Employment and Injuries to give data 
on the oil and gas industries. However, data for these industries 
have not been combined with those for the group of extractive indus- 
tries, designated as “the mineral industries," covered in other sections 
of this chapter and to which coverage was restricted in earlier chapters. 

It is believed that the statistics given herein present a reasonably 
comprehensive picture of injury and employment experience in the 
oil and gas industries, because in the canvasses fairly adequate coverage 
has been obtained of medium- and small-size operating companies and 
of oil and gas contractors, and especially good coverage obtained of 
the large companies. It is hoped that in 1952 and subsequent years 
the coverage will be expanded, especially of the medium- and small- 
size companies. It is estimated that, exclusive of marketing and 
inland water transportation, for which coverages are least satisfac- 
tory, the data cover the greater part of the oil and gas industries. 

The safety record of the oil and gas industries in the United States 
was less favorable in 1951 than in 1950. There were 142 fatalities 
compared with 109 the year before. The fatality rate of 0.12 per 
million man-hours was a 20-percent increase over the corresponding 
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rate for the preceding year. Nonfatal injuries increased from 13,500 
in 1950 to 15,130 in 1951, and the rate of frequency increased from 
12.48 to 13. 18. The 6-percent i increase in the man-hours of worktime 
in 1951 over 1950 did not offset the 12-percent increase in the total 
number of injuries. The average worker accumulated 2,129 hours 
during the year, 40 more than in 1950. 


TABLE 11.—Employment and injury experience in the oil and gas industries in 
the United States, 1949-51, by department 


t 
Average Injury rates mil- 
S m" number Muse Number of Injuries | jury pam 
epartment and ycar of men AAA 
working worked 
dally: Fatal | Nonfatal| Fatal | Nonfatal 
Erplorarion: 
A RUN 10, 906 23, 800, 551 9 314 0. 38 13. 19 
1950 GE 10, 188 22, 036, 726 1 258 .05 11.71 
j|) ROM"; 16, 504 35, 386, 307 4 783 ll 22.13 
Drilling: 
A A atc aU. 18, 862 37, 258, 977 17 8, 122 .46 83.70 
1050... occhi exce ee see ei eee 22, 118 41, 853, 377 24 2, 628 .57 62. 79 
lr DEE 22, 538 39, 044, 160 20 3, 077 . 51 78. 81 
Production: 
AA eh eee 82,512 | 174, 561, 117 26 2, 855 .15 16. 36 
1080 e 82,785 | 170,219, 493 25 2, 478 .15 14. 56 
epum E A A RI 76,903 | 159, 281, 511 27 2, 344 17 14. 72 
Natural gasoline: 
Dri UMEN E 12, 642 26, 115, 636 7 303 .27 11. 60 
1050 ONERE 11, 252 23, 247, 088 2 226 . 09 9. 72 
eee eae Mp Ite tee 11, 266 23, 368, 626 5 221 . 21 9. 46 
Pipeline (oil): 
(TEEN 31, 419 66, 059, 616 6 739 . 09 11. 19 
1900 A AE EE 29, 715 61, 713, 601 6 695 . 10 11. 26 
A dr ede Si dune 31, 187 64, 618, 001 9 597 .14 9. 24 
Pipeline (gas): 
be 25, 391 52, 749, 701 9 696 «17 13. 19 
1060 A e 32, 288 67, 627, 315 8 1,053 . 12 15. 57 
A anc 34, 805 75, 960, 733 10 , 453 .13 19. 13 
Marino transportation (ocean and 
coastwise): 
a A a PW c EE 9, 410 27, 471,926 1 525 04 19. 11 
A s eR EE 6, 982 25, 409, 055 4 362 16 14. 25 
We aucun wem atl aae a cu et DE EE 6, 907 24, 083, 717 2 431 . 08 17. 25 
Marinetransportation (inland waters) 
lr LEE 2, 399 6, 475, 930 5 116 71 17.91 
Y A NR 1, 880 5, 716, 485 2 87 35 15. 22 
A A A 1, 940 5, 932, 786 1 98 17 16. 52 
Refining 
O es 147,339 | 300, 554, 602 44 2, 482 .15 8. 26 
AA oem edu eu IE PELA 141, 83 288, 222, 716 14 2, 212 .05 7.07 
po, MEE 138, 487 315, 255, 015 41 2, 287 . 13 7. 25 
Marketing: 
19040.. our unes edes gave ORE E aay 126, 251 273, 188, 843 11 2, 849 .04 10. 43 
1900... uiu dec cu ume nO See 125,892 | 269, 123, 845 15 2, 900 .06 10. 78 
LOO] NIE PODER E RM S 134, 842 | 277, 238, 228 14 2, 993 .05 10. 80 
Miscellaneous 
EE 32, 139 65, 884, 950 2 237 . 03 3. 60 
1060 A cose dees ee gaa 33, 623 67, 888, 043 2 289 . 03 4. 26 
GH 105] A A 40, 187 79, 449, 699 4 396 .05 4. 98 
ce: 
19 EE 12, 679 23, 988, 668 1 38 .04 1. 58 
anio c 12, 300 24, 919, 800 2 35 .08 1. 40 
Ree 15, 559 31, 829, 906 4 34 . 13 1.07 
Not classified: ° 
1940 AA A een Nee 4, 991 7,716,769 |.........- YR AP 7.39 
EE 6, 933 13, 540, 149 4 277 .90 20. 46 
H Bee SE 7, 880 15, 555, 120 1 416 . 06 26. 74 
otal: 
19040. occasus xe eR ERO ERA EU 516, 940 |1, 085, 827, 286 138 14, 333 . 18 13. 20 
1960 A seaecita cios A env sae 517, 787 |l. 081, 518, 503 109 13, 500 .10 12. 48 
VOB WEE 539, 095 |1, 147, 903, 959 142 15, 130 .12 13. 18 


Fuels and Energy 


- By Orris C. Herfindahl and Herbert E. Striner 


A 
GENERAL SUMMARY 


ONG-TERM trends in the growth and relative importance of 
primary fuels and energy continued in 1951. Petroleum and 
natural gas continued their relative growth at the expense of 

bituminous and anthracite. Water power as a source of electrical 
energy also fell relative to the other sources of energy. 

The long-term movements in the production of primary fuels and 
energy are shown in table 1 and figure 1. Although bituminous coal 
surpassed its previous 1918 peak in several years during and after 
World War II, annual production since 1948 has been below the 1918 

eak. Anthracite production has been declining steadily since its World 

Var I peak. In contrast, crude petroleum and natural gas have in- 


at Mie: fuel equivalent) 


HATTA 
eRe | PLL 
TAMMI 


E 


E 


TRILLIONS OF BLU 


LIME MAL 
BAV A 
A U TSIT Y 


E 


Petroleum (tota iind 


1935  194Q 


FIGURE 1.—Annual supply of ener from mineral fuels and water power in the 
United States, 1899-1951. 
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creased rather steadily over the whole period since the beginning of 
the century. Growth of natural-gas use has been especially rapid in 
recent years. The relative importance of these primary sources of 
energy is shown for selected years in table 2 and figure 2. 


TABLE 1.—Annual supply of energy from primary mineral fuels and water 
power in the United States, 1900-51, in trillions of British thermal units ! 


| | | 


Petroleum (crude)! Natural! Total 


Penn- | Bitu- Total 
EE | gas petro- 
syl- | minous ] min- 
Year | vania | coal Tora Domes- mar fum eral nn dd 
anthra- | and tic Im- produc- | natural fuels | Powe 9 
cito lignite produe ports tion) gas | 
| 
1900...... 1, 457 5, 563 7, 020 369 |......... 254 023 7, 643 250 7, 893 
1905...... 1, 973 8,255 | 10,228 y]. AAA 377 1,158 | 11,386 386 11, 772 
1910...... 2, 14 10,928 | 13,07 1, 215 3 547 1,765 | 14,839 539 15, 378 
1911...... 2,208 | 10,635 | 12,933 1, 279 8 551 1,838 | 14,771 565 15, 336 
1912...... 2,143 | 11,793 | 13,936 1, 293 40 604 1,937 | 15,873 585 16, 458 
1913...... 2,325 | 12,535 | 14,800 ], 441 98 626 2,165 | 17,025 609 17, 634 
1914...... 2,307 | 11,075 | 13,382 1, 541 98 636 2,275 | 15,657 636 16, 293 
1915...... 2,260 | 11,597 | 13,857 1, 630 105 16 2, 411 16, 268 659 16, 927 
1916..... 2,224 | 13,166 | 15,390 1,744 121 810 2,675 | 18, 065 681 18, 746 
1917...... 2,530 | 14,457 | 16,987 1, 945 175 855 2,975 | 19, 962 700 20, 662 
1018. .... 2,510 | 15,180 | 17,690 2, 064 219 77 3,058 | 20, 748 701 21, 449 
1919...... 2,238 | 12,206 | 14, 444 2, 195 306 802 3,303 | 17,747 718 18, 465 
1920...... 2,276 | 14,899 | 17,175 2, 569 616 858 4,043 | 21,218 738 21, 056 
1921...... 2,298 | 10,897 | 13,195 2, 739 727 712 4,178 | 17,373 620 17, 993 
1922.....- 1,389 | 11,063 | 12, 452 3, 234 738 820 4,792 | 17,244 643 17, 887 
1923...... ,371 | 14,792 | 17,163 4, 248 476 1, 083 5,807 | 22,970 685 23, 655 
1924...... i 12,072 | 14,905 4, 141 451 1, 228 5,820 | 20,725 648 21, 373 
Ct) 1,570 | 13,625 | 15,195 4, 430 359 1, 278 6,067 | 21, 262 668 21, 930 
1926...... 2,145 | 15,022 | 17, 167 4, 471 350 1, 411 6,232 | 23,399 728 127 
1927..... 2,034 | 13,565 | 15,599 5, 227 339 1, 553 7,119 | 22,718 776 23, 494 ~ 
1928...... 1,914 | 13,120 | 15,034 5, 229 463 1, 686 7,378 | 22,412 854 23, 266 
1929...... 1,875 | 14,017 | 15,892 5, 842 458 2, 062 8,362 | 24, 254 816 25, 070 
1930...... 1,762 | 12,249 | 14,011 5, 208 360 2, 089 7,657 | 21,668 752 22, 420 
1931...... 1,515 | 10,011 | 11,526 4, 936 274 1, 813 7,023 | 18,549 668 19, 217 
1932..... 1, 266 8, 114 9,3 4, 554 259 1, 673 6,486 | 15,866 713 16, 579 
1933...... 1, 258 8, 741 9, 999 5, 253 185 1, 672 7,110 | 17,109 711 17, 820 
1934...... 1, 452 9,415 | 10,867 5, 267 206 1, 904 7,377 | 18,244 698 18, 942 
1935...... 1, 325 9,756 | 11,081 5, 780 187 2, 060 8,027 | 19, 108 806 19, 914 
1936...... 1,386 | 11,504 | 12,890 6, 378 187 2, 330 8,895 | 21,785 812 22, 597 
1937...... 1,317 | 11,673 | 12,990 7, 419 159 2,588 | 10,166 | 23, 156 871 24, 027 
1938...... 1, 171 9,132 | 10,303 7, 043 153 2, 408 9,664 | 19,067 866 ; 
1939...... 1,308 | 10,345 | 11,653 7,337 192 2,663 | 10,192 | 21,845 838 22, 683 
1940...... 1,308 | 12,072 | 13,380 7, 849 247 2,800 | 10,956 | 24,336 880 25, 216 
19041...... 1,432 | 13, 471 | 14, 903 8, 133 204 3,024 | 11,451 | 26,354 934 
1942...... 1,532 | 15,207 | 16,799 8, 043 71 3,282 | 11,396 | 28, 195 1, 136 29, 331 
1943...... 1,540 | 15,463 | 17,003 8, 733 80 3,671 | 12,484 | 29,487 1, 304 30, 791 
1944...... 1,618 | 16,233 | 17,851 9, 732 200 3,089 | 13,981 | 31,832 1, 344 33, 176 
1945...... 1,395 | 15,134 | 16,529 9, 039 429 4,213 | 14,581 | 31,110 1, 442 32, 552 
1040. ..... 1,537 | 13,089 | 15,526 | 10,057 517 4,333 | 14,907 | 30,433 1, 31, 839 
1947...... 1,453 | 16,522 | 17,976 | 10,771 576 4,926 | 16,273 | 34,248 1, 426 35, 674 
1948...... 1,451 | 16,707 | 17,168 | 11,717 740 5,534 | 17,997 | 35,155 1, 481 , 636 
1949...... 1,085 | 11,472 | 12,557 | 10, 683 897 | 5,827 | 17,407 | 29,004 1, 539 31, 503 
1950...... 1,120 | 13,527 | 14,047 | 11,449 1, 009 6,753 | 19,211 | 33,856 1, 573 35, 431 
19513..... 1,084 | 13,082 | 15,066 | 13,018 1, 029 8,016 | 22,065 | 37,130 1, 550 38, 690 


! The unit heat values employed are: Anthracite, 12,700 B. t. u. per pound; bituminous coal and lignite, 
13,100 B. t. u. per pound; petroleum, 5,800.000 B. t. u. per barrel; natural gas, 1,075 B. t. u. per cubic foot. 
Water power includes installations owned by manufacturing plants and mines, as well as Government- 
and privately-owned public utilities. The fuel equivalent of water power is calculated from the kilowatt 
hours of power produced wherever available as it is true of all public-utility plants since 1919. Otherwise, 
the fuel equivalent is calculated from the reported horsepower ol installed water wheels, assuming a capacity 
factor of 20 percent for factories and mines and of 40 percent for public utilities. 

Not all imports of energy and energy materials are included. The most important omission is petroleum 
produets other than erude oil. A small portion of mineral fuels (roughly 3 percent) is used for purposes 
other than the production of energy. 

? Fuel equivalent calculated by assuming the average central-station practice for each of the years for which 
data are available. 

3 Preliminary figures. 
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FicunRE 2.—Relative importance of primary fuels and energy, selected years, 
1900-1951. 


TABLE 2.—Relative importance of primary sources of energy in the United States, 
selected years from 1900 to 1951, in percent ! 


Fuel 1900 1920 1929 1939 1947 1950 1951 
Bituminous: coal Ae ege e gereent e 70.5 67.8 55. 9 45.6 46.3 38, 2 36.1 
Gmdemnetrolenm esc. AE legen e Seelen 4.7 14.5 25.1 33. 2 31.8 35.1 36. 4 
RATO E AAA 3,2 3.9 8.2 11,7 13.8 19.1 20. 7 
YEN e o e AAA 3.2 3.4 3.3 3.7 4.0 4.4 4.0 
Pennsylvania anthracite...................... 18.4 10.4 7.5 5.8 4.1 3.2 2.8 
TO ted E EE 100.0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 


1 Percentages based upon figures given in table 1. 


In interpreting the long-term movements in these data there are 
several important qualifications. First, the data are in terms of 
B. t. u. (British thermal unit) content; however, work delivered by 
these fuels will not be in proportion to their B. t. u. contents because 
the efficiency with which fuels are utilized varies among fuels and 
also among different uses of the same fuel. 'This means that the 
gross changes in B. t. u. content of production may not closely reflect 
changes in work performed. Also, it must be remembered that for 
many uses the user is interested in more than just the quantity of 
heat that he can get out of a fuel. In the case of household space 
heating, he islinterested as well in “clean” heat. The vehicle owner 
is not only interested in the quantity of energy and cleanliness of the 
fuel but also the rapidity with which the energy output can be changed 
and in low-cost vehicle maintenance. 
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The factors behind the various rates of growth in the production of 
primary fuels and energy are numerous, but perhaps the three most 
important are changes in the relative prices of the different fuels, 
differential rates of growth in noncompeting demands, and changes 
in the overall efficiency with which the different fuels are utilized. 
In connection with efficiency of fuel utilization, the crucial factor is 
the overall cost (not fuel cost) per unit of output, which in many 
applications will mean cost per B. t. u. output. If a fuel is cheap 
enough, it may pay to use it even though a large percentage of the 
contained B. t. u.’s is “wasted” in producing usable heat. 


USE OF FUELS AND ENERGY 


Data are not avallable for tracing detailed short-run changes in 
the use of fuels and energy. Data have been assembled for 1929 
and 1947, however, and show long-run changes in fuel utilization in 
considerable detail (see tables 3-9). 

A small portion of the output of primary fuels—about 2 percent— 
is consumed in the production of these fuels. Natural-gas producers 
are the heaviest consumers of their own outputs as shown in the 
following table: 


Self-consumption of fuels and energy as a percentage of production in the 
United States, 1947 1 


[Based on B. t. u. content 


€ 


Bituminous eoal ----aMMMMMMMM 0.4 
eh de A duse ces 3. 9 
Crude petroleum... .........-.-..-........- 1.4 
Natural gas tousucación cacaos dl 10. 8 


Hydroelectric power... me 
Wood and waste........_..-..--.--------- ES 


EE 2.3 


1 Percentage figures derived from Lyon, W. H., and Colby, D. S., Production, Consumption, and Use of 
Fuels and Electric Energy in the United States in 1929, 1939, and 1947: Bureau of Mines Rept. of Investiga- 
tions 4805, 1951, p. 12. 

2 Does not include loss. 


After accounting for self-consumption, the most important primary 
fuels and energy then available are bituminous coal, crude petroleum, 
and natural gas. The percentage distribution of the net outputs of 
primary fuels and energy industries, based on B. t. u. content, is 
shown in columns A of table 3 for 1929 and 1947. 

To a large extent, primary fuels are changed in form before use by 
the non-energy-producing sectors of the economy. For example, 
crude oil is not consumed in these sectors until converted into more 
convenient forms. Much of the coal output is converted into electri- 
cal energy. These and other changes in the form of primary fuels 
in turn require energy, with the result that in 1947 only 86 percent of 
the net output of primary fuels and energy was available to the 
non-energy-producing sectors of the economy—not counting the fuel 
energy consumed in transporting fuel from sources to use locations. 

Large changes have taken place in the forms in which fuels and 
primary energy are consumed outside the energy-producing industries 
(see table 3). In 1929, 61 percent of the B. t. u. consumption outside 
the energy-producing industries was made up of primary fuel or energy. 
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TABLE 3.—Primary and secondary fuels and energy available to non-energy- 
producing sectors of the United States economy, 1929 and 1947, by sources, 
in percent of total ! 


[Based on B, t. u. content with electric energy at central-station fuel-consumption rate] 


Source of fuel and energy 


consump-| nonenergy |consump- 
tion tion 


Primary fuels and energy: 


Bituminous LEE 55. 4 30.3 
SURES LI MA EES 7.0 3.4 
Orde DON Eeer ee AC TEE 23.9) CH | |  À312|..........-..- 
(vasti MT 7.1 
Hydroelectric energy: 
Cl MANSUS a ii ZB A OST EEN 
TEE a .2 
WERE ang WII rro corr 3.4 2.7 
Total primary................... e ll l.l. 100. 0 46. 4 
Secondary fuels and en y 
Briquets and packaged fuel........................|.-........ A wv 0.2 
— ——ÉÁÉÁHR—[A———————[—————MIR€——————————3À 
Coking: 
o. qs s [eee i 
rude Oll. eeu E AA A — 4M). A E O S 
CN E EE S 
Byproduct MAA A ` ` ^ ` ES AA 1.0 
Totalcoking.................................|..........] | 8.9]|.......... 7.4 
Other manufactured gas............................|- ---.....- LO AA 0.6 
Net blast-furnace g83............................-..|]..........] ` OI |........-. —0.1 
Refinery products: 
eae petroleum and refinery gases.........|..........] ` D |.......... Kë 
Motor (isis eegent ` Be 13.4 
te oils: 
KGQOSING ooo ose . c 2 A PR —— xwÜOÜddz:isilzzu 1.9 
Diesel and other...........................- ) { 5.4 
dualoll. e dee 00 ems ESSEC RS 8.1 
Petroleum II A OS Y PA sch 
Nonfuelproducts.......................2..2....]..........]] |^  13]|.......... 2.0 
Total refinery produots.......................]- --....... ey A 31.6 
Utility electric energy..................-.----------|..-------- TDI A 13. 9 
= JEn IER 
Grand total- A A I 200.0 A 100.0 


.! Columns A show primary fuels and energy available after accounting for imports, exports, self-consump- 
tion, and changes in stocks. 

Columns B show all fuels and en available to nonenergy sectors after accounting for imports, exports, 
LES p DUM and Senden energy-producing industries, and changes in stocks of energy- 
producing industries. 

These distributions are derived from Lyon, W. H., and Colby, D. 8., Production Consumption, and Use 
of Fuels and Electric Energy in the United States in 1929, 1939, and 1947: Bureau of Mines Rept. of Investi- 
gations 4805, 1951, 90 pp. 

1 Less than 0.05 percent. 


By 1947 the movement to secondary forms of fuels and energy had 
reduced this to 46 percent. The main factors in this shift were the 
increased reliance on refinery products instead of coal and a relative 
increase in the use of electric energy. Refinery products provided 
21 percent of the energy consumed by nonenergy sectors in 1929, 
but by 1947 this percentage had risen to 32. Bituminous coal pro- 
vided 44 percent of the energy consumed by nonenergy sectors in 
302512—54——38 
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ee, but by 1947 this percentage had dropped to 30 percent of the 
total. 

In contrast with the changes that have occurred in the relative 
importance of the types of fuels and energy used by the non-energy- 
producing sector, the distribution of energy use was much the same 
in both 1929 and 1947 in its broader aspects (see table 4). Manufac- 
turing industries consumed about 28 percent of the total, with trans- 
portation and domestic-commercial taking about & third each. 
Within manufacturing, the iron and steel industry was by far the 
biggest user. 


TABLE 4.—Fuels and energy used by nonenergy-producing industries in the 
United States, 1929 and 1947, by industries, in percent of total ! 


[Based on B. t. u. content, with electric energy at central station fuel-consumption rate] 


Industry A 1929 1947 2 Industry 1929 1947 2 
Manufacturing industries: Transportation industries: 
Iron and steel................. 10. 3 9.3 Rallroads..................... 19.1 12.3 
Chemicals and allied products 2.3 3.3 Highway..................... 7.9 11.4 
Stone, clay, and glass products 3.8 2.9 Pipeline and utility system 
Food and kindred products... 2.5 2.3 usage and losses............ 2.2 2.9 
Paper and allied products.... 1.8 2.1 Bunkers (foreign trade only) - - 3.0 2.5 
Nonferrous metals............ Ed 1.4 Nonhighway: 
Textile mill products......... 1.6 1.3 Civilian aviation......... Q) .2 
Fabricated metal products... 1.0 .6 (OXA oY.) eege 1.2 1.4 
Other manufacturing indus- 
AAN E cs 4.2 4.2 Total... o 33. 4 30. 7 
Oll]. Sino nete dA 28.2 27.4 || Army, Navy, and Coast Guard.. .2 .9 
Nonfuel mines and quarrles....... 1.1 .7 || Domestic and commercial........ 31.2 33. 7 
Nonfuel use...................... 2.9 4.3 
Miscellaneous..................... 3.0 2.3 
Grand total................ 100. 0 100. 0 


1 Derived from source cited in footnote 1, table 3. 

2 Does not include a small quantity of liquefied gases and motor fuel used by manufacturing industries 
and minos and quarries (0.2 porcent of total); also some liquefied petroleum gases used for highway and 
nonhighway transportation purposes (0.03 porcent of total). 

3 Less than 0.05 percent. 


Within these categories, however, were wide differences in rates of 
growth of energy use. Energy use in the chemicals, paper, and 
nonferrous metals industries grew relative to the total. Consumption 
of energy by railroads fell from 19 to 12 percent of the total from 1929 
to 1947, but highway consumption (autos and trucks) rose from 8 to 
11 percont. 

Within industries, important shifts in the sources of fuel and energy 
took place from 1929 to 1947. Manufacturing as & whole shifted from 
bituminous coal to utility electric energy, distillate and residual oil, 
and natural gas (see table 5). The same relative movements took place 
in iron and steel. In chemicals and allied products, however, both 
coal and utility electric energy lost ground, especially to natural gas. 

Similar shifts from solid fuels took place for railroads and domestic 
and commercial users. Railroads moved from coal to oils, whereas 
domestic and commercial users moved to natural gas, oil, and electric 
energy (see tables 6 and 7). Residential use and commercial space 
heating exhibited & great shift from solid fuels between 1935 and 
1950 (see table 8). This movement continued from 1950 to 1951. 
In 1950 solid fuels provided 48 percent of these requirements, but 
only 43 percent in 1951, 
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TABLE 5.—Fuel and energy used by selected manufacturing industries in the 
United States, 1929 and 1947, by sources, in percent of total ! 


| Chemicals | Stone, clay | Food and | SE 
Iron and | andallied | and glass kindred | Nonferrous 


All manu- 
Source of fuel and facturing? steel products | products | products metals 
energy a ¡ici el MA pi st 
1929 | 1947 | 1929 | 1947 | 1929 | 1947 | 1929 | 1947 | 1929 | 1947 | 1929 | 1947 
Bituminous coal.......... 46.1 | 31.3 | 27.1 | 11.2 | 53.7 | 45.3 | 68.5 | 48.9 | 57.4 | 46.0 | 35.6 12.8 
E electric energy..... 12.3 | 18.8 | 3.5| 8.9 | 29.7 | 19.3} 7.3| 11.0 | 16.4 | 20,0 | 16.7 | 52.7 
tt oy Se ee 20.1 | 20.2 | 50.4 | 55.4 13 5, 4 .9 1.1 2.9 1 3.3 4.2 
Distillate and residual 
TAD OU A a dime 7.7 | 11.8 6.8 | 12.0 8. 5 9. 8 6. 0 9.9 8.7 | 130 | 14.8 10. 0 
Nafiral emque I 4.9 | 11.0 2.7 5.4 2.5 | 16.0 | 15.1 | 26.5 6.6 | 16.3 | 12.1 16. 4 
Manufactured gas......... 2.8] 2.71 67) 5.9 mele. AARET D SUIZA ALSO LO 
ADnNNradte cL. 3.6 2.1 n .6 4.1 3. 2 2.4 1.1 7.1 2.8 | 16.5 2.9 
Wood and wnste 17] 1.2 2354 (0j A AA prs mx iA MS x tt n 
Motor fuel. ......-........ 1 fi (UN E OR, AREA IA (a 
Coal tar: Seen 3 7 "4 19 9 ONES MUNERE | MIO eset CL aptos m I... 
TOA o me 100. 0 1100. 0 100.0 0 |100. 0 |100. 0 {100.0 1100. 0 1100, 0 ¡100.0 [100,0 100. 0 o | 100.0 100. 0 


! Based on B. t. u. content. Derived from source cited in footnote 1, table 3. 
1 Includes industries not shown separately. 
3 Less than 0.05 percent. 


TABLE 6.—Fuel and energy used by railroads in the United States, 1929 and 1947, 
by sources, in percent of total ! 


Source of fuel and energy | 1929 1947 

id (tefedl e V oiummm-m---m------- 84. 9 78. 2 
Dala A ee e e 2. 4 . 6 
VETETTE OLCI OSE SEES coo ooo ni m ET .] 
DIEROKO LL illl.---.---...-- 3. 2 
Didi bellas o A AAN 11.8 sth 
ATI Etagen date e e 16, 2 
lan ata o o A A . 6 1, 2 
OE ee A A9. | et 2 

HOER ve ve A e E il A a 100. 0 100. 0 


! Based on B. t. u. content. Derived from source cited in footnote 1, table 3. 


TABLE 7.—Fuel and energy used for domestic and commercial purposes in the 
United States, 1929 and 1947, by sources, in percent of total ! 


Source of fucl and energy 1929 1947 

BITACORA a oo 44.9 35. 1 
Lata 9. A A AAA 18. 3 8. 1 
NAO eS” DE a 5. 4 11. 0 
ËTT EE E e e e 10. 5 7. 0 
Briquets and packaged Laio ea .4 2 
MA IMIIIIIlII.zil......... 3. 5 1. 1 
Manufactured gas------------ DEM E EA. ER 3.3 2.1 
ari A (re 1. 1 

ada AAA 2.9 4.9 
DNI AMO residual Ol Se mS See iio 2. 4 13. 1 
haa aa a A A A 8. 4 15. 8 

MAR AAA 100. 0 100. 0 


! Based on B. t. u. content. Derived from source cited in footnote 1, table 3. 
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TABLE 8.—Relative amounts of fuels and power consumed in all residential 
uses and commercial space heating in the United States, 1935, 1946, 1950, 
. and 1951, in percent of total ! 


Type of fuel or energy 


1 These distributions are based on physical state at point of combustion. The data are from Coumbe, 
A. T., and Avery, I. F., Fuels Consumed for Residentiól and Commercial Space Heating, 1935-51; 
Bureau of Mines Inf. Circ. 7657, 1953, 10 pp. 


TABLE 9.—Distribution of selected fuels and energy to nonenergy producing 
industries in the United States, 1929 and 1947, in percent of total ! 


Bituminous Distillate and | Utility electric 
coal Natural gas residual oils energy 
Industry AAA A SS EA 


1929 1947 1929 1947 1929 1947 1929 1947 


¡EOEOOOOEEO0_>80E7(OEUEEEOEQE€£x7Z%nm0eE_Eq»BP__ o € o  _ _ Ñ_ o ñz»POoErr»zrorrrcQpon | A EE AL | TEE, | Te | nne 


Manufacturing industries: 
Food and kindred products...... 3.2 3.5 3.0 3.8 21 1.9 4.6 3.3 
Textile mill products............ 2.0 1.7 «2 32 1.7 1.4 4.5 3.2 
Paper and allied products....... 2.7 3.8 1.1 2.4 BS: 1.5 3.3 2.3 
Chemicals and allied products... 2.8 5.0 1.0 5.5 1.8 2.1 7.6 4.6 
Stone, clay, and glass............ 5.8 4.6 10. 4 7.9 2.1 1.9 3.2 2.3 
Iron and steel................... 6.4 3.4 5. 2 5.1 6.6 7.3 4.2 6.0 
Nonferrous metals............... .6 .6 1.6 2.4 1.0 .9 1.4 5.5 
Fabricated-metal products....... .9 .6 1.2 Di 1,4 T 2.4 1.5 
Other manufacturing............ 5.0 5.2 1.6 2.9 3.1 3.2 8.3 8.7 
¿ol BEE 29.4 28.4 25.3 30. 9 20. 7 20. 9 39. 5 37. 4 
Nonfuel mines and quarries......... 1.1 0.5 2.2 1.2 1.1 0. 6 3.2 2.1 

Transportation: 
- Pipeline and utility system 

usage and losses...............|.---....|....-... 3.4 el AA of 18.8 15. 2 
Rallroads.......................- 36.8 31.6 D, PARE 21.3 15.8 1.3 1.0 
Bunkers (foreign trade only).....- 1.1 Y A E 24.0 15.2 A DEE " 
NOnhlglWHyg ARA E, A A A A A 1.0 6.7 1.8 
o A A AAA O A AA A AA A, O 4 
Totál A ees 37.9 32.1 3.9 4.4 45. 3 32,7 26. 8 18.0 
Army, Navy, and Coast Guard.....|........ ATA AAA redes 1.7 8.2 AN seaweed " 
Domestic and commerical........... 31. 6 39. 0 30. 9 37.8 15.9 39. 3 29. 6 38. 5 
Cap APS PA esencia 22.4 IG X A PA A, A A 
Miscellaneous........................]........ |- ---.... 15.3 8.3 15.3 3.3 .9 4.0 
Grand total................... 100.0 | 100.0 | 100,0 | 100.0 | 100.0 | 100.0] 100.0 100. 0 


1 Based on B. t. u. content. Derived from source quoted in footnote 1, table 3. 


In table 9, which shows a detailed breakdown of the percent dis- 
tribution of selected fuels and energy to nonenergy-producing indus- 
tries during 1929 and 1947, 1t is possible to compare the relative im- 
portance in 1947 of the markets for each of the fuels as against the 
relative importance of these same markets for the specific fuels in 1929. 


FUEL EFFICIENCY 


It has already been emphasized that a decisive criterion in selecting 
& fuel is its cost per unit of useful output. Cost per contained B. t. u. 
is not necessarily decisive and may be higher for the fuel actually 
selected than for those rejected. Cost per contained B. t. u. can be 
offset by more efficient utilization or cheaper burning equipment. 
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Cost of fuel per unit of useful output is not completely decisive because 
it is only a part of the total cost of obtained useful energy flow. The 
complete and relevant cost concept also must include labor and 
equipment costs. Even with these qualifications, however, fuel 
efficiency is an important element of overall energy cost. Because of 
this, data on fuel efficiency do serve as useful indicators of changes in 
energy cost, although the correspondence is not perfect. 

Electric Generating Stations.—The long-run trends of fuel consumed 
per kilowatt hour in electric generating stations have been very similar 
for coal, oil, and gas. Data for 1920-51 are shown in table 10. The 
percentage by which fuel consumption declined per year was quite 
rapid in the early years following 1920. The rate of decline gradually 
slowed until the 1930’s, when there were very few gains. Consump- 
tion of coal declined slightly during the late thirties and early forties. 


TABLE 10.—Average consumption of coal, oil and gas per kilowatt-hour in 
electric generating stations in the United States, 1920-51 1 


Gas Gas 
Coal OU (thou- Coal oil (thou- 
Year (pounds) | (gallons) |sand cubic Year (pounds) | (gallons) |sandcubic 
feet) feet) 

y E AI A 3.0 0. 254 36.9 || 1936...............- 1, 4 . 118 17.1 
IO AEE A bas 21 . 220 31.0 || 1937...........-..-. 1. 44 . 118 17.1 
piso ee Re MORS 2.5 . 209 31. 2 || 1938................ 1. 40 .113 17.1 
It EE 2 4 . 195 29.3 || 1930................ 1. 38 . 099 16.3 
jos AO E 2,2 . 182 26.3 || 1040...............- 1.34 . 111 16. 5 
oo RRA AN 2.0 . 164 23.9 || 1941................ 1.34 . 112 10.8 
o; RN DU ite 1.9 . 157 22.9 || 1042............-.-- 1.30 . 114 16.7 
E as 1. 82 . 153 21. 5 || 1043...........--... 1. 30 . 111 17.0 
poo wA Per S e 1. 73 . 143 20. 8 || 1944...........-...- 1. 29 . 108 16. 6 
poo. ORE a 1.66 . 137 19.7 || 1945...............- 1. 30 . 109 16.6 
boo. Ee CH 1. 60 . 132 19.0 || 1046__.........-.... 1. 29 . 108 16. 8 
poo Ee access 1. 52 . 128 18.0 || 1947...............- 1.31 . 113 16.1 
y AN EN 1, 49 .123 17. 6 || 1948.......-.......- 1.30 . 107 15.9 
boo A m FEDERN L 46 .122 17.3 || 1949................ 1. 24 . 098 14.9 
` est eege 1, 45 . 120 17. 2 || 1950...........--..- 1.19 . 094 14.1 
nl SEO ee OAS 1.44 . 118 17. 0 || 1951...............- 1.14 . 094 13.5 


! Derived from Federal Power Commission, Consumption of Fuel for Production of Electrical Energy 
1951: Report S-100, Washington, D. C., pp. 4, 6, and 9. 


Since 1948 the fuel efficiency of all three fuels has improved. In 
interpreting these declines in fuel consumption, it should be remem- 
bered that the United States average reflects the efficiency of equip- 
ment installed in earlier as well as recent years. Hence, fuel-consump- 
tion statistics will fully reflect technological advance only after a 
substantial lag. (There is also an element of equipment utilization 
that is difficult to segregate.) 

Railroads.—F uel-consumption data for railroads are available for 
& much shorter period than for electric generating stations. Available 
data are presented in table 11. 

During the period covered in table 11, there were no persistent 
trends in thermal fuel efficiency for each of the fuels shown. "The 
trend has, of course, been to replace coal and fuel oil with diesel oil 
as the chief energy fuel in the railroad industry. The reasons for this 
shift include lower fuel costs and greater economies in operation. In 
1951 the costs of the coal, fuel oil, and diesel oil per thousand gross 
ton-miles of freight service were 28, 37, and 15 cents, respectively. 
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TABLE 11.— Average consumption of diesel oil, fuel oil, and coal on United States 
railroads per 1,000 gross ton-miles of road freight service, including locomotives 
and tenders, 1936-51 ! 


Fuel oil Coal Diesel oil*| Fuel oil Coal 


Year (gallons) | (pounds) Year (gallons) | (gallons) | (pounds) 
D NORRIS 8. 63 121 || 194. 17 8.15 119 
1937 8. 65 118 || 1945............... 1.7 8.27 123 
t EN 8.41 117 || 1946................ 1.6 8. 46 124 
EE 8.2 115 | 1947................ 1.6 8. 26 123 
A costes 8.16 115 || 1948................ 1.6 8.21 124 
T^ NN 8.10 113 || 1949................ 16 8. 54 122 
1049: Goma con aanne aaa 8. 23 113 1950... eee ee ae uix 1.6 8. 80 120 
CI CNN 8.31 117 | 1951................ 1.6 8.63 118 


1 Interstate Commerce Commission, Bureau of Transport Economics and Statistics, Fuel and Power 
Statistics of Class I Steam Railways in the United States (Statements No. M-230). 
.3 Consumption prior to 1944 was relatively minor. 


FOREIGN TRADE 


The export and import data shown in tables 12-18 serve to illustrate 
several major points of interest. These points involve the shifts over 
time in international trade patterns and the shift of the United States 
from a net importer position to a net exporter position, or vice versa, 
in the case of certain fuels. 


TABLE 12.—Fuel imported for consumption in the United States, 1939, and 
1945-51! 


[U. S. Department of Commerce) 


Fuel 1939 1945 1946 1947 1948 1949 1950 1951 
Petroleum products (million barrels): 
Crude petroleum................ 28. 6 74.0 87.5 99.3 | 128.6 | 154.8] 172.7 177.5 
Residual fuel ol? 2.2 27.7 22.9 32. 8 29.9 52.8 99.3 
Gas oil and finished distillate 
AAA pL clu ipa pease .2 19.9 8. 2 3.7 2.3 1.7 2.0 2.3 
dh di al 31.0 | 121.6 | 118.6 | 135.8 | 160.8 | 209.3 | 274.0 268. 0 


— re rr fcr | rr | ee | eee 
——— re | —M— | ——————— | ——À | eee PP 


1 Imports of fuels other than those shown have been minor. 
2 Excluding fuel oil for vessels and aircraft. 
3 Includes slack, culm, and lignite. 


TABLE 13.—Fuel exported from the United States, 1989 and 1945-51 ! 


[U. S. Department of Commerce] 


Fuel 1939 1945 1946 1947 1948 1949 1950 1951 


o | ee | Oe | | | | t — Hi — D 


Petroleum products (million barrels): 


Orude petroleum................ 72.1 35.4 42. 6 45.9 39. 7 33.1 34.8 28. 6 
Residual fuel oll................. 15.0 7.2 5.8 8.1 9.3 8.5 11.9 24.1 
Gas oll and finished distillate o11.| 30.6 31.7 27.2 26.0 18. 5 10.0 10.5 19.9 
Total AAA Se se 117.7 74.3 75.6 80. 0 67.5 51. 6 57.2 72.6 
Natural gas (trillion cubic feet)......|........ 13, 2 13.3 8.0 5.6 5. 2 23.5 19.6 


Bituminous coal (million net tons) 2.| 11.6 28.0 41.2 68. 7 45.9 27.8 25.5 56. 7 


! Not including shipments to United States Territories. 
- ? Excludes fue] or bunker coal loaded on vessels engaged in foreign trade. 


FUELS AND ENERGY l 109 


The effects of World War II and the war in Korea were reflected 
in the abnormal coal exports of bituminous coal to Europe. After 
World War II, when European coal production was still in the process 
of regaining prewar levels, coal exports from this country to the 
Netherlands, Belgium, France, and Italy increased sharply over the 

rewar levels. Similarly, the heightened industrial activity resulting 
om war in Korea increased coal exports to Europe after these 
exports had returned to a more normal level during 1949-50. 

The defense and increased industrial activity that followed the 
outbreak of war in Korea also resulted in a rise in United States 
exports of gas oil and distillate fuel oil. Most of the increase in exports 
went to Canada, the United Kingdom, Sweden, Mexico, and the 
Netherlands Antilles. 


TABLE 14.—Bituminous coal exported from the United States, 1939 and 1945-51, 
by major country of destination, in thousands of net tons ! 


(U. S. Department of Commerce] 


Country 1939 | 1945 | 1946 1947 | 1948 | 1949 | 1950 | 1951 
ATEO RIN anio orador E 232 314 487 | 1,114 827 31 97 1, 632 
Pe EE AT A AO E PP 122 A E E A 929 
Belgium-Luxembourg. ..............|.--.---- 437 888 | 3,364 EK iere ee 50 1, 495 
Biss A EES 425 665 | 1,083 | 1,468 959 682 | 1,055 1, 027 
COMA ET corri 9,975 | 21,586 | 21,880 | 25,848 | 25,843 | 15, 982 |2 23,000 | 2 22, 823 
Paro Ty te AO RRA 1,060 | 2,378 vd] EA PAE 1, 076 
(Dä ui SAA A A PA 624 | 5,092 | 12,467 | 8,459 | 3,639 11 4, 305 
A A A A A A pen $91... y Y 31 6, 
Db o ME Tn 39 | 1,112 | 4,688 | 8,780 | 4,696 | 3,912 115 5, 086 
AAA A O ASA AR 9| 1,356 147 1, 569 
NR IA, A 434 | 1,607 | 2,691 771 311 34 3, 369 
Lat ARA NI 42 354 744 TOO EEN EE, VEER 6 
SIDO. Ende arar e 20 134 861 | 2,074 587 437 141 
E it PS AA 25 99 308 683 421 187 196 1, 062 
UI Rare CR A A BPG PEA PRA 104 1, 302 
AH Dt, PN 823 1, 998 2, 510 6, 221 1,866 1,306 472 3, 070 
lTotalz ii 11, 590 | 27,956 | 41,208 | 08,667 | 45,930 | 27,842 | 25, 468 50, 726 


! Excludes fuel or bunker coal loaded on vessels engaged in foreign trade. 
2 Includes Newfoundland and Labrador. 


The data dealing with crude petroleum and residual fuel oil 
imports and exports strikingly illustrate the shift in the United States 
import-export position in these fuels. During the period 1939 through 
1951 the United States changed from a net exporter of crude pe- 
troleum and residual fuel oil to a net importer of these two major 
petroleum items. During this same period the Middle East and 
Venezuela grew considerably in importance as areas of supply for 
crude and residual, whereas Mexico and Colombia diminished in 
importance. 

Though the United States imports only negligible quantities of 
natural gas, as of 1951, United States exports of natural gas to 
Canada and Mexico have grown in importance. 
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TABLE 15.—Residual fuel oil imported for consumption in the United States, 
1939 and 1945-51, by major country, in thousands of barrels ! 


[U. S. Department of Commerce] 


Country 1939 1945 1046 1947 1948 1949 1950 1951 
Netherlands Antilles................ 2, 112 | 27,195 | 21,597 | 28,896 | 27,166 | 47,348 | 74,136 | 65, 839 
TNT A A O Y PA 1, 52 793 157 a A 
Trinidad and Tobago.......-......-- 59 120 9 30 118 710 | 2,003 1, 600 
POT REA A BEE 190 416 609 111 | 3,813 | 21,531 | 20,380 
E A cue -2-2220 42 209 882 | 1,727 | 1,749 1, 515 336 
Toallitas 2,213 | 27,715 | 22, 904 | 32, 783 | 29,937 | 52, 782 | 99,342 | 88,155 


1 Excluding fuel oil for vessels and aircraft. 


TABLE 16.—Residual fuel oil exported from the United States, 1939 and 1945-51, 
by major country of destination, in thousands of barrels 


[U. 8. Department of Commerce) 


1950 


1 Less than 500 barrels. 


TABLE 17.—Crude petroleum imported for consumption in the United States, 
1939 and 1945-51, by major country, in thousands of barrels 


(U. 8. Department of Commerce] 


Country 1945 1946 1947 1948 1949 1950 1951 
British Melaye EE, TEE, E, AE A A occus eet 3, 543 
AS O AA 20 [xxu 112 1 (1) 5 473 
Colombia........................-... 8,389 | 10,068 | 11,670 | 8,649 | 11,425 | 15,699 | 16, 684 
GA EA AI AA A 115 7,430 | 23, 075 , 163 | 21,648 
ES RIA A 2,477 | 2,961 | 5,80 4,060 | 4,250 | 0,493 | 12,889 
Saudi Arabía........................|] LL 391 | 10,695 | 12,460 | 13,973 | 16, 161 
Venezuela...............-. c eese eee es 63, 112 | 74, 362 | 81,096 | 93, 748 |101, 825 |106, 048 | 105, 856 
¡A AAA A 62| 69° Elo - | EA 4, 004 , 189 455 

TOCA AAA esee uu 28, 562 | 74,004 | 87, 507 | 99,315 |128, 587 |154, 824 |172, 736 | 177, 474 

1 Less than 500 barrels. 


TABLE 18.— Crude petroleum exported from the United States, 1939 and 1945-51, 
by major country of destination, in thousands of barrels 


[U. S. Department of Commerce] 


PART Il. COMMODITY REVIEWS 


Abrasive Materials 
By Henry P. Chandler and A. L. Marks 


A 


GENERAL SUMMARY 


NCREASED production was reported in nearly all branches of 
| the abrasive industry during 1951, and new records were estab- 
lished in the output of the following natural abrasives: Quartz, 
ground sand and sandstone, pumice and pumicite, garnet, and emery. 
In the artificial abrasive field record production was made of silicon 
carbide and metallic abrasives, and aluminum oxide production 
almost equaled the record output of 1943. 

Imports of industrial diamonds increased 9 percent by weight and 
26 percent in total value over the 1950 figures. Corundum imports 
during 1951 increased 38 percent in tonnage and 40 percent in value 
over the preceding year. | 


TABLE 1.—Salient statistics of the abrasives industry in the United States, 1950-51 


1950 1951 Pan 
Short Short Short 
tang Value tons Value tons Value 
Natural abrasives (domestic) sold or used 
by producers: 
DISTOMIDO > cnccncasaccenssed-+-+-5--- Q) (!) (1) O A AAA 
d el EE EE 48, 720 | $1, 173, 047 37, 476 | $1,105, 135 —14 —6 
o GE FE 160, 508 706,724 | 281,047 | 1,165, 370 +75 65 
round sand and sandstone.......... 750, 673 | 6,462,503 | 818,470 | 7,103,343 +9 11 
Er RARA 4,435 230, 46 5, 549 313, 901 +25 36 
A E MAA DA cess , 100 1, 97 — —6 
A AA a OA (2 11, 300 °) 8,000 l.......- —47 
"übeanil IBS gien AE gegen ee 1, 523 62, 535 , 408 77,027 —8 23 
Grinding pebbles- -----------00202.--- 1, 923 53, 007 3, 062 84, 306 +59 59 
Pumice and pumicite................. 719,356 | 2,001,052 | 749,942 | 2,752, 907 
ioni AS Ub SR ALAS ELS HERREN , 304 793, 558 ,050 | 1,246, 947 51 +57 
I Lael. A OMS OPEP C M 5, 949 75, 308 11, 634 160, 212 96 +113 
Artificial abrasives: 
Silicon carbide—production 3.......... 65,004 | 7,303,671 | 100,498 | 11, 734, 812 55 15 
Aluminum oxide— production 3....... 140,352 | 11,958,035 | 216,329 | 21, 444, 343 54 79 
Metallic abrasives (steel shot and 
grit)—shipments.................... 144, 333 | 11, 699, 764 | 165,138 | 17, 923, 301 +14 +53 
TEE trade (natural and artificial abra- 
ves): 
o Antia ene A AA 448, 801, 998 |.......... 65, 487, 548 |........ Ta 
E EE A 416, 175, 052 |.......... 26, 157,033 |........ 56 


! Average annual figure for 1949-51 was 274,070 short tons valued at $7,577,119; annua) data not published 
separately in this case to avoid disclosing individual company operations. 

2 Tonnage not recorded. 

? Includes Canadian production. 

s Revised figure. 


This chapter includes data for most materials used for abrasive 
purposes, but certain clays, carbides, oxides, and other substances 
noted in the Miscellaneous Mineral-Abrasive Materials section are 
not covered. Certain abrasive products for which figures are given 
also have important nonabrasive uses. : 

111 
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NATURAL SILICA ABRASIVES 


Diatomite.—The production of diatomite continued to increase 
during 1951. To avoid disclosing individual company operations, 
the Bureau of Mines, in this case, does not publish the annual data 
separately; however, the average production for 1949-51 was 274,000 
short tons, valued at $7,577,000. This compares with an average of 
214,000 short tons valued at $4,307,000 for 1945-47, an increase of 
28 percent in tonnage and 76 percent in value. 

During 1951 diatomite was produced for sale in three States— 
California, Nevada, and Oregon. Production in Washington was 
temporarily suspended. 

he principal uses of diatomite in 1951 were: Filtration, 54 percent; 
fillers, 27 percent; insulation, 12 percent; abrasives, 2 percent; and 
other uses, 5 percent. 

It was reported that two companies producing diatomite in Cali- 
fornia increased their productive capacity.! A description of cur- 
rent mining and processing methods in California appeared in a 
mining publication.’ 

As quoted in E&MJ Metal and Mineral Markets, prices of diato- 
mite during 1951 continued unchanged from the previous year as 
follows (per ton, crude, in bulk, dried, nominal): Nevada, f. o. b. mill, 
98- to 100-mesh, $25; low-temperature insulation, $25; high-temper- 
ature insulation, $40; fine abrasive, 2 to 3 cents a pound (bags extra); 
California, filtration grades, $20 to $50 f. o. b. mill. 

The Geological Surveys of Queensland, Australia, and Nova Scotia, 
Canada, described newly developed deposits of diatomite in those 
Provinces and an occurrence of diatomite in India was the subject 
of a consular report.‘ 

Tripoli.—The sales of tripoli, amorphous silica, and rottenstone 
totaled 37,476 short tons valued at $1,105,000, a decrease of 14 per- 
cent in tonnage and 6 percent in value from the 1950 figures. These 
commodities were produced in Illinois, Missouri, and Pennsylvania. 

The quantity of tripoli used as an abrasive decreased 20 percent in 
1951 from 1950. The other uses—for fillers, foundry facing, etc.— 
increased slightly. 

Companies producing tripoli, amorphous silica, and rottenstone in 
1951 were: Ozark Minerals Co., Cairo, Ill. (amorphous silica); Tamms 
Industries, Inc., 228 North LaSalle St., Chicago 1, Ill. (amorphous 
silica); American Tripoli Corp., Seneca, Mo. (tripoli); Penn Paint & 
Filler Co., Antes Fort, Pa. (rottenstone); and Keystone Filler & Mfg. 
Co., Muncy, Pa. (rottenstone). 

Quotations on tripoli in E&MJ Metal and Mineral Markets re- 
mained unchanged from 1950, as follows (per short ton, paper bags, 
minimum carlot 30 tons, f. o. b. Missouri): Once-ground through 
40-mesh, rose and cream, $30; double-ground through 110-mesh, rose 
and cream, $32; air-floated through 200-mesh, $35. 

3 Oll, Paint & Drug Reporter, Diatomite Shortage to Be Eased by New Johns-Manville Output: Vol. 
160, No. 9, Aug. 27, 1051, p. 83; Wall Street Journal, vol. 138, No. 81, Oct. 5, 1951, p. 10; Pit and Quarry, vol. 
48, No. 11, May 1951, p. 71. 

3 Mining Magazine, vol. 84, No. 1, January 1951, p. 28. 

3 Queensland Government Mining Journal, West Haldon Diatomite Deposit: Vol. 51, No. 590, Dec. 20, 


1950, pp. 984-986. Diatomite—Black Duck Creek— Gatton: Vol. 52, No. 597, July 20, 1951, pp. 353-358. 
Foran, M. R., Nova Scotia Diatomite: Canadian Min. and Met. Bull., vol. 44, No. 472, August 1951, pp. 


iod Deimel, H. L., American consulate general, Madras, India, Dispatch 322, New Delhi, India, Aug. 8, 
» 2 pp. 
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TABLE 2.—Tripoli ' sold or used by producers in the United States, 1947-51, by 


uses ? 
sivo l Other, including 
Abrasives Filler foundry facings Total 
Y ear 
Short Short Short Short 
tina Value tots Value bare Value tons Value 
INTE ul 29, 806 | $654, 232 2,573 $47, 640 2, 139 $49, 550 34, 578 $751, 422 
UU e E 22, 193 606, 402 2, 723 45, 000 1, 929 54,121 20, 845 705, 523 
Idm vll... 20, 972 587, 241 2, 820 53, 938 1,733 49, 385 25, 525 690, 564 
IHN lee - —-- 34. 865 968, 497 6, 744 147, 379 2,111 57,771 43,720 | 1,173, 647 
IN ee 28. 000 869, 000 7,000 155, 000 2,476 81,135 37,476 | 1,105, 135 


! Including amorphous silica and Pennsylvania rottenstone. 
2 Partly estimated. 


Quartz.— Total sales of crude, crushed, and ground quartz from 
pegmatite veins or dikes and from quartzite in 1951 increased 75 
percent in tonnage and 65 percent in value compared with 1950. 
The principal uses for which the reported tonnage was consumed 
included glass and ferrosilicon, with smaller quantities for abrasives, 
filters, pottery, tile, and miscellaneous. Sales of crude quartz de- 
clined from 1950, but sales of crushed and of ground quartz increased 
substantially. These data do not include the sales of quartzite to 
cement mills and certain sales of quartz or quartzite for use in the 
manufacture of ferrosilicon. 

The average value of the quartz reported in this section was $4.15 
per ton in 1951, compared with $4.40 in 1950 and $4.42 in 1949. 


TABLE 3.— Quartz (crude, crushed, and ground) sold or used by producers in the 
United States, 1947-51 ! 


Crude Crushed Ground 3 'Total 
Leg Short Short Short Short 
or Shor Shor or 
tons Value tons Value eer Value toná Value 
o y SMS pr 21,940 | $118, 231 62,169 | $170, 254 17,208 | $136, 040 101, 317 $424, 525 
iunt ei 41, 081 250, 184 104, 496 374, 781 16, 284 125, 702 161, 861 750, 867 
1959 SE -. 15, 816 74, 562 72, 432 257, 213 19, 304 143, 716 107, 552 476, 491 
it AS 11, 062 52, 591 117, 499 430, 256 31, 947 223, 877 160, 508 706, 724 
lp 8,236 | 23,098 | 237,806 | 890,918 | 35,005 | 251,354 | 281,047 | 1,165,370 


1 Does not include sales of quartzite to cement mills or certain sales of quartz or quartzite for use in the 
manufacture of ferrosilicon. 

2 To avoid duplication, the ground material shown here is only that ground by the original producers 
of the crude quartz or by grinders who purchase from small miners not reporting their production. 


The combined production of quartz in California and Oregon in 
nd showed a substantial increase over 1950, both in tonnage and 
value. 

A discovery of a quartz deposit of excellent quality in Utah was 
reported, and significant developments in quartz-crystal synthesis 
were recorded during 1951.* 

Ground Sand and Sandstone.—Sales of ground sand and sandstone 
in 1951 increased 9 percent in tonnage and 11 percent in value over 
1950. The average value per ton in 1951 was $8.75, compared with 

3 Chemical and Engineering News, vol. 29, No. 40, Oct. 1, 1951, p. 4053; Oil, Paint and Drug Reporter, 
vol. 160, No. 14, Oct. 1, 1951, p. 44; Rock Products, vol. 54, No. Hye ener 1951, p. 56. 


5 
5 Foose, Richard M., Industrial Minerals Have Boom Year in Construction Materlals—Quartz Crystal: 
Min. Eng., vol. 190, No. 2, February 1951, p. 132. 
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$8.61 in 1950 and 1949. Illinois, the State producing the largest. 
tonnage, accounted for 32 percent of the total, its output declining 
slightly in tonnage, but increasing a little in value over the preceding 
year. New Jersey, which ranks second as a producer, with 18 percent 
of the total, reported small increases both in tonnage and value over 
1950. Idaho showed a relatively large increase in tonnage and value, 
but little change was noted in the other producing States. 


TABLE 4.—Quartz (crude, crushed, and ground) sold or used by producers in 
the United States, 1949-51, by States ! 


1949 1950 1951 
PEE Short Short Short 
or ce) O: 
tons Value tons Value tons Value 
EIDEN 
Green RE 51,185 | $212,114 | 289,290 l28318,720 | 193,444 | $747, 161 
Kieler, dr EEN 16,225 | 97,350 | 27,560 | 166,810 
onnecliCUl....----- =-->- >22.. 2.- =.=... , » " 
Massachusetts IZ 577| 4265|  2,145| 23,646 |J. 9:399 | 193,127 
Other States 3................. LLL LLL LLL. 30,565 | 101,762 | 41,513 | 197,548 | 56,144 | 225,082 
Hob a a 107,552 | 475,491 | 160,508 | 706,724 | 281,047 | 1,165, 370 


1 Does not include sales of quartzite to cement mills or certain sales of quartz or quartzite for use in the 
manufacture of ferrosilicon. To avoid duplication, the ground material included is only that ground by the 
Orignal producers of the crude quartz or by grinders who purchase from small miners not reporting their 
production. 

2 Arizona included with “Other States” to avoid disclosure of individual company operations. 

3 Arizona (1950), Maine (1950-51), Maryland (1949), North Carolina, and Wisconsin (1949, 1951). 


TABLE 5.—Ground sand and sandstone sold or used by producers in the United 
States, 1946-51 


Short Short 
Year tons Value Year tons Value 
1946... -0...2 575,888 | $4,125,398 || 199. .0oooooooooomomcom... 610,789 | $5, 258, 464 
1947- hu A AN 644, 508 , 154, LS AR A A 750, 673 6, 462, 503 
EE 692,773 | 5,778,277 || 1951.............- ATA 818, 479 7, 163, 343 


TABLE 6.—Ground sand and sandstone sold or used by producers in the United 
States, 1949-51, by States 


1949 1950 1951 
SE Short Short Short 
or or or 
tons Value tons Value tons Value 

e A O ER 771 $7, 712 1,176 $11, 760 1,874 $18, 740 
A A AA 3,7 29, 600 11, 968 107, 738 
LIS AA 217,577 | 1,887,144 | 263,122 | 2,278,237 | 262, 488 2,300, 102 
Massachusetts...................... 1,514 9, 650 1, 829 9, 882 (i (1) 
New Jersoy_-......-..........-..-... 107, 946 755,215 | 131,744 936,817 | 144,098 1, 053, 991 
Ohio, Virginia, and West Virginia..| 192,134 | 1,776,717 | 218,281 | 2,002,703 | 249,345 2, 305, 825 
Other States 3_................--.... 90, 847 822,026 | 130,821 | 1,193,504 | 148, 706 1, 376, 947 

Totål A e ulace Eee Ead 610,789 | 5,258,464 | 750,073 | 6,462,503 | 818,479 7, 163, 343 


1 Included with “Other States” to avoid disclosure of individual company operations. 
2 California, Massachusetts (1951), Michigan (1951), Missouri, North Carolina (1950), Oklahoma, Penn- 
sylvania, Washington, and Wisconsin. 


The pottery, porcelain, and tile industries were the largest con- 
sumers of ground sand and sandstone, using 41 percent of the specified 
total, followed by abrasive industries—chiefly cleansing and scouring 
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compounds (23 percent), foundries (14 percent), fillers (12 percent), 
enamel (4 percent), and all other uses (6 percent). The distribution 
by uses in 1951 was based on reports from companies accounting for 
85 percent of the total sales. 


TABLE 7.—Ground sand and sandstone sold or used by producers in the United 
States in 1951, by uses 


Abrasive: 
Cleansing and scouring compound......................-.- e e eel 147, 218 | $1, 237, 136 $8. 40 
DIN EE Ode raRalur SC edasedadcaegudodaddnacRdadu S mie 9, 884 87, 640 8.87 
BIRO ENEE E e E ccddeccweniocuccasecadcs 30, 870 247, 349 8. 01 
Lee E EE ARA EE 83, 912 638, 290 7. 61 
UU A ee AA 2, 980 26, 800 8. 99 
o A ana NA oon EE 97, 791, 542 8. 09 
AAA AS yr Pon DUREE 8, 910 70, 652 7. 93 
Pe Merge TON ESAT To 1e ao conan toro rr 287,273 | 2,766, 668 9. 63 
A ASA IP LAS A IA 28, 378 228, 630 8. 06 
AS MA E 697, 234 | 6,004, 707 8. 74 
US ünspacllDO E dere ea e nene eee ae e eue nn Ea 121,245 | 1,068, 636 8.81 
Groe e re ure eer rec enema mee 818, 479 | 7,163, 343 8.75 


1 Include paint, plaster, roofing, and siding. 


Abrasive Sands.—Considerable tonnages of natural sands with a 
high silica content are sold for abrasive purposes, such as glass grind- 
ing, stone polishing, and sand blasting. Sales of these sands in 1951 
totaled 1,476,912 short tons valued at $3,111,649, compared with 
1,299,760 tons valued at $2,670,791 in 1950. The 1951 figures in- 
clude 549,955 short tons of blast sand valued at $1,875,775, compared 
with 470,717 short tons valued at $1,463,623 in 1950. The quantity 
and value of these sands are included in the figures given in the Sand 
and Gravel chapter of this volume where detailed data regarding 
tonnages produced in each State appear. 


SPECIAL SILICA-STONE PRODUCTS 


Grindstones and Pulpstones.—Sales of grindstones in 1951 increased 
25 percent in tonnage and 36 percent in value over 1950, but the sales 
of pulpstones declined in both quantity and value. Ohio and West 
Virginia were the only States reporting the manufacture of grind- 
stones, and pulpstones were produced only in Washington. 


TABLE 8.—Grindstones and pulpstones sold by producers in the United States, 


Pulpstones 
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Oilstones and Other Sharpening Stones.—Output of natural sharp- 
ening stones increased during 1951. The Bureau of Mines is not at 
liberty to publish the exact figures because of the small number of 
producers. Producing States in 1951 were: Arkansas—oilstones and 
whetstones; Indiana—whetstones, hones and rubbing stones; New 
Hampshire—scythestones; Ohio—rubbing stones (holystones). 

Millstones.—Only one company, in North Carolina (Rowan County) 
reported production of millstones in the United States during 1951, 
and no chasers were manufactured. 


TABLE 9.—Value of millstones and chasers sold by producers in the United States, 


1946-51 ! 
Number of Number of 
Year producers Value | Year producers Value 
19462 —— P————— 4 | $14, 780 | A A 2 $9, 400 
Ir a m 4 23, 189 || 1950. .........-......--..- 2 11, 300 
A A A O 3 17,733 BLU p 1 6, 000 


t Produced in New York (1946-48 only), North Carolina, and Virginia (except 1951), 


Grinding Pebbles and Tube-Mill Liners.—The combined output of 
grinding pebbles and tube-mill liners in 1951 increased 30 percent in 
tonnage and 40 percent in value over the previous year. Grinding 

ebble production was reported from the following States: Minnesota, 
isconsin, Texas, North Carolina, and Washington; and tube-mill 
liners from Minnesota, Wisconsin, and North Carolina. 


TABLE 10.—Grinding pebbles and tube-mill liners sold or used by producers in 
the United States, 1947-51 


Grinding pebbles Tube-mill liners Total 
To Sh Short Short 
ort 10r or 
tons Valuo tons Value tons Value 
1947......... dec rfe NER E teen Ee 5, 860 | $122, 883 1,496 | $40, 303 7,356 | $163, 186 
E018 al sodes niae «s AMETE 4. 026 101, 583 1, 297 41, 555 5, 323 143, 138 
Doo ROTER bau, Geese 2, 374 64, 038 1, 166 47, 093 3. 540 111, 131 
T0 AA 1, 923 53, 007 1, 523 62, 535 3, 446 115, 542 
|i]: ee eet cee anette te os oe bare ete ce 3, 062 84, 306 1, 408 77,027 4, 470 161, 333 


NATURAL SILICATE ABRASIVES 


Pumice and Pumicite.— Production of pumice and pumicite (vol- 
canic ash) in 1951 increased 4 percent in tonnage and 3 percent in 
value over 1950. Its principal use as in prior years was as aggregate 
in lightweight concrete. 


TABLE 11.—Pumice and pumicite sold or used by producers in the United States.! 
1 


Short Short 
Year tons Value | Year | tons | Value 
DI MERE RENE 319,883 | $1,585,753 || 1949 ...... 0... ...... 716,742 | $2, 369, 082 
1047.........................] 442, 552 2,021,880 |] 1050... cereus 710, 356 2, 661, 052 
1948..... A Deci 607,746 | 2,501,906 || 1951......................... 749, 942 2, 752, 907 


1 Includes Alaska. 
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TABLE 12.—Pumice and pumicite sold or used by producers in the United States, 
1949-51, by States 


1949 1950 1951 
State A SS EECH VE n 
Short tons Value Short tons Value Short tons | Valuo 

Calloria Ss ==“; idcm 149, 878 $799, 602 157, 497 $970, 826 264, 411 | $1,228, 569 
JA REIS ASA 71, 373 105, 360 93, 990 121, 044 83, 528 133, 192 
Nebraska: Lan SÉ 4, 622 40, 000 (5) (1) 1) uU) 
IIA 0... coi et 351,368 | 1,026, 470 351,642 | 1,109, 883 5, 564 884, 311 
OIL. aula een Sk 104, 475 273, 427 79, 653 320, 530 47, 026 137, 136 
A oc EE 1 t 8,719 10, 891 9, 422 11, 478 
Washingt: es eeu dana nra 8, 610 8, 221 11, 013 22, 672 5, 105 10, 832 
Wort: lc dp TES eism En qos 1, 460 ' 6,353 1, 867 9, 141 
Other States.?:....-....2...... 26, 416 105, 993 15, 382 98, 853 93, 019 338, 248 

AN EE 716,742 | 2,369, 082 719,356 | 2,661, 052 749, 942 2, 752, 907 


1 Included with “Other States”” to avoid disclosure of individual company operations. 
? Alaska (1951), Arizona (1949 and 1951), Colorado (1950-51), Kansas, Montana (1950-51), Nebraska (1950- 
51), Nevada (1950-51), Oklahoma (1049450), Texas, and Utah (1949). 


Pumice and pumicite production was reported from 14 States and 
Alaska, the largest producer being California, with New Mexico 
second. The largest increase was reported from California, whereas 
marked declines in production were noted in New Mexico and Oregon. 

Average values per ton at the mine were as follows: 1951, $3.67; 
1950, $3.70; 1949, $3.31; 1948, $4.12. 


TABLE 13.— Pumice and pumicite sold or used by producers in the United States, 
1949-51, by uses ! 


1949 1950 1951 


Short tons Value Short tons Valuo Short tons Value 


ee <A Ma | e | eee 


Abrasive: 
Cleansing and scouring 
compounds and hand 


Ee 15, 926 $188, 823 15, 362 $198, 053 8, 205 $124, 314 
Other abrasive uses....... 8,077 320, 017 12, 214 410, 243 4, 485 318, 013 
Acoustic plaster..............- 10, 018 182, 990 6, 662 151, 766 3,761 112, 518 
Concrete admixture and con- 
crete aggregate.............- 672, 592 | 1, 559, 587 672,125 | 1,750, 269 720, 170 1, 988, 204 
Other UI. ¿ers 10, 129 117, 665 12, 993 150, 721 13, 321 209, 858 
ROU AAA A 716,742 | 2,369, 082 719,356 | 2,661, 052 749,942 | 2,782,907 


1 Includes Alaska. 
? Insecticide, insulation, brick manufacture, filtration, solvents, roads (surfacing and ice control), absor- 
bents, soil conditioner, and miscellaneous uses. 


The tonnage of pumice and pumicite used for concrete admixture 
and concrete aggregate increased 7 percent in quantity and 14 percent 
in value over the preceding year. The pumice used for abrasive pur- 
poses in 1951 was less than one-half the amount so used in 1950. As 
an admixture in acoustic plaster its use also declined, but for minor 
industrial uses the tonnage increased slightly. These minor uses 
included insecticides, insulation, brick manufacture, filtration, sol- 
vents, roads (surfacing and ice control), absorbents, soil conditioning, 
and other miscellaneous applications. (See fig. 1.) 

As reported in Oil, Paint and Drug Reporter, quotations on domestic 
and imported pumice in 1951 showed but little change over the pre- 
vious year, and were as follows: Domestic coarse-ground (sizes 0, X, 
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1, 1%, 2, and 3) —in bags, ton lots, New York, 3% to 4% cents a pound, 
smaller lots, 3% to 4% cents; imported —Italian, silk-screened, fine, in 
bags, ton lots, 4 cents a pound; coarse, 6% cents; sun-dried—fine or 
coarse in bags, ton lots, 2% cents; pumice—in barrels, X cent a pound 
higher. The E&MJ Metal and Mineral Markets quoted per pound, 
f. o. b. New York or Chicago, in barrels, powdered, 3 to 5 cents; lump, 
6 to 8 cents. | 

The use of pumice imported from Europe in the manufacture of 
masonry units was described.” The enactment of legislation to make 
available pumicite (volcanic ash) from portions of the Katmai National 
Monument in Alaska as a source of needed building material was 
considered. New types of lightweight masonry units using pumice 
were described in a booklet. 'The pumice industry in Oregon was the 
subject of an article in a technical magazine.” 


Miscellaneous including 
acoustic plaster 
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FiaurRE 1.—Pumice and pumicite pe or used in the United States, 1940-1951, 
y uses. 


Garnet.—Garnet production in 1951 was 14,050 short tons valued 
at $1,247,000, an increase of 51 percent in tonnage and 57 percent in 
value over 1950. This was the largest annual production of garnet on 
record. Sales of the fine sizes of garnet to the optical and other in- 
dustries for glass and metal polishing increased during the year. Use 
of the coarser sizes of garnet for sand blasting also increased. Garnet 
production in Idaho gained substantially. The largest commercial 

use for garnet continued to be for the manufacture of garnet-coated 
abrasive papers and cloths. A description of the new equipment for 

? Persons, Hubert O., Pumice Block for New England Market: Concrete Prod., vol. 54, No. 11, November 
ope 2d Sess., House of v Ti Report 1384, to accompany H. R. 4794. 

y REDE W. C., Gay, W. E., and Dexter, H. R., Pumice as an Aggregate for lightweight Struetural 


Concrete: Univ. of New Mexico Publications in Eng., No. 5. University Press, 39 pp. 
19 Utley, Harry F., The Oregon Pumice Industry: Pit and Quarry, vol. 43, No. 7, January 1951, pp. 89-90. 
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garnet production at the Barton mines, North Creek, N. Y., appeared 
in a trade publication.!! 

A description of the industrial uses of garnet appeared in a trade 
journal. Production methods were deseribed. and it was suggested 
that if the price were reduced uses would increase considerably." 


TABLE 14.—Abrasive garnet sold or used by producers in the United States, 
1946—51 


Value 
$570, 186 $505, 231 
614,071 9 793, 658 
587, 797 50 1, 240, 947 


As quoted in E&MJ Metal and Mineral Markets, the price of New 
York Adirondack garnet concentrate in grain form during 1951 was 
$93 & short ton. 


FiGURE 2.—Abrasive garnet and domestic emery sold or used by producers in the 
Untted States, 1920—51. 


NATURAL ALUMINA ABRASIVES 


Corundum.— During 1951 the Union of South África produced about 
5,000 short tons of corundum concentrates, of which 4,893 short tons 
valued at $273,095, was imported into the United States compared 
with 3,543 short tons valued at $194,427 during the previous year. 
Neither the United States nor Canada had produced corundum in 
recent years. The American Abrasive Co. of Westfield, Mass., con- 
tinued to be the only importer. An article commenting on the corun- 
dum supply and the uses of corundum appeared in a trade journal." 


11 T Ae Query, parton X pee Dorp. Orana el rte Vol. 44, No. 2, August 1951, p. 57. 

12 e uarry Eng., vol. O. ugust Pp. 273-275. 

u Foose, Richard M., Industrial Minerals Have Boom Year in Construction Materlals-Abrasives: Min. 
Eng. ,vol. 190, No. 2, February 1981, p. 129. 
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Corundum and emery were the subjects of an article in a mining 
magazine.!* 

Prices of imported corundum concentrates have not been quoted 
in the trade press. Average value of the corundum concentrates im- 
ported in 1951, as shown in the import statistics, was $55.81 per short 
ton, compared with $54.88 in 1950. 

Quotations on natural corundum grain in 1951, as given in the 
E&MJ Metal and Mineral Markets, remained unchanged from the 
previous year and were as follows: Per pound, sizes 8 to 60, inclusive, 
3% cents; 70 to 275, inclusive, 9% cents; 500, 28 cents; 850, 43 cents; 
1,000, 45 cents; 1,200-1,600, 65 cents; and 2,600, 70 cents. 


TABLE 15.—World production of corundum, 1945-51, by countries, in metric tons 
[Compiled by Helen L. Hunt} 


Oanada t... ..-.-------.---.---.-...-..-..- 
renci Equatorial Africa 


Madagascar......................-- e Lee eres 7 
Malaya, Federation of.......................|.--.....]- ----.-.]---...-. |- - ----..|- -...-.. 
Mozambique EE 


South-West Attica. EG E O WEE, VEH GEES 
Union of South Atrieg 0- ------------- 


Total (estimate) ........................ 


1 In addition to countries listed, corundum is produced in U. S. S. R., but data on production are not avail- 
able; estimate is included in the total. l 
2 Data not availablo; estimate by author of chapter included in total. 
3 Reported as corundum and emery (bolieved to be largely emery). 
t Recovered from tailing dumps. 
5 Estimato. 
* Revised figure. 


Emery.—Domestic production of emery in 1951 advanced sharply 
over 1950 figures, the output being 11,634 short tons valued at $160,000 
compared with 5,949 short tons valued at $75,000, increases of 96 per- 
cent and 113 percent, respectively. Importations of emery in 1951 
also showed an increase to 2,810 short tons, valued at $33,519 com- 
pared with 1,726 short tons valued at $21,560 in 1950. "The pro- 
ducers of emery in the United States in 1951, as in recent years, were 
Joe DeLuca and DiRubbo & Ellis, both of Peekskill, N. Y. Because 
of its marked resistance to wear, a large part of the domestic output is 
used as a nonskid agent in concrete steps and floors. The balance is 
used for other &brasive purposes. Sales since 1921 are presented 
graphically in figure 2. 

As quoted in E&MJ Metal and Mineral Markets, the price in 1951 
of domestic crude ore, first grade, was $12 a ton f. o. b. New York. 
Grain emery in 1951 (f. o. b. Pennsylvania in 350-pound kegs) was 10 
cents & pound for Turkish and Naxos grain and 6X cents a 
pound for American grain. These prices were unchanged from the 
previous year. 


14 Lomas, J., Corundum and Its Ally Emery: Canadian Min. Jour., vol. 72, No. 12, December 1951, pp. 
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TABLE 16.—Emery sold or used by producers in the United States, 1946-51 


Year Short tons Value Y ear Short tons Value 
Oe ARE NONEM 6, 188 202,099 1l 1940. a toro 22.522 ds 4, 900 $60, 917 
HOYA: eee ES e n 5, 798 OG, Ger tl) Net te MS PR 5, 949 75, 308 
ASIS o ee EEN 5, 405 09,408.11 DEE rra 11. 634 160, 212 


INDUSTRIAL DIAMONDS 


World production of industrial diamonds in 1951 was approximately 
14 million carats, an increase of 11 percent over 1950. The Belgian 
Congo continued to be the largest producer—over 10,000,000 carats, 
or about 72 percent of the industrial diamond world supply. Other 
large diamond-producing areas, in order of production, were: Union of 
South Africa, Gold Coast, Portuguese Angola, and Sierra Leone. No 
industrial diamonds were mined in the United States. 

Importations into the United States of industrial diamonds of all 
classifications during 1951 totaled 12.2 million carats valued at $46.7 
million, an increase of 9 percent by weight and 26 percent in value 
over the preceding year. This represented about 86 percent of the 
world production of industrial diamonds. 

The United States Government continued to purchase industrial 
diamonds for the National Stockpile. 
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MILLIONS OF CARATS 


Figure 3.— United States imports and average price per carat of industrial 
diamonds, 1923-51. 


Owing to the increased demand for industrial diamonds, the DeBeers 
Consolidated Mines, Ltd., of South Africa was reopening some of its 
properties that had been closed for a number of years,” and recent 
activity in an old diamond field in India was noted.!* A firm of indus- 
trial diamond dealers made its first payment on a loan by the Eco- 
nomic Cooperation Administration for development of industrial dia- 
mond production in French Equatorial Africa. The loan was mainly 
for earth-moving equipment.” 

Over 95 percent of all industrial diamonds imported: into the United 
States passed through the sales agent for the principal African pro- 

! Mining and Industrial Magazine of Southern Africa, Chairman's Speech, Annual General Meeting 
June 5, 1951: Vol. 41, No. 6, June 1951, pp. 205-206; Mining Mag., vol. 84, No. 3, March 1951, pp. 160-161: 
Mining World, Vol. 13, No. 6, May 1951, 


* 50, 
WM ng World, International News- -Indiá: Vol. 13, No. 7, June 1951, p. 48. 
(Nee York Herald, June 18, 1951 
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ducers—the Industrial Distributors, Ltd., a South African corporation 
and a subsidiary of the DeBeers Consolidated Mines, Ltd. The 
largest producer of industrial diamonds is the Forminiére, a company 
operating in the Belgian Congo. It has a sales contract with Indus- 
trial Distributors, Ltd., which runs until the end of 1955.8 World 
demand exceeded the sales offerings ? and an increase in the price of all . 
classifications of industrial diamonds was announced.” 


TABLE 17.— Industrial diamonds (including diamond dust and manufactured bort) 
imported for consumption in the United States, 1950-51, by countries 


[U. 8. Department of Commerce] 


Bort, manufac- | Bort (glaziers' and en- 


tured (diamond |gravers’ diamonds, unset, enone and Dust 
Country dies) and miners’) 
Carats | Value Carats Value Carats | Value | Carats | Value 
1950 
Belgian Congo. . ...........]|........]- ....... 1 5,631,820 |1$10, 346, 325 |........]........ 8,700 | $16, 723 
Belgium-Luxembourg...... 110 | $3, 600 74, 033 353, 418 |........|........ 24,155 | 11,700 
eet, E AA A Ee 1 95, 938 1728,286 | 3,174 [$50,506 |.....--..|........ 
British Gulana.............|........ ]........ 1 1,249 110,515 A A AA EE 
British Malaya.........----|--------]-------- 18, 140 22, 920. A. A A sms: 
British West Africa. . ......]........]|........ 1 28, 219 1 154, 693 |........|.......- 3, 466 9, 607 
IN, A A pestes 46, 346 176, 429 |. elecae EE, RR 
Frenee -------------- 1,755 | 99, 149 160 9,018 |------0-[-------- 149, 909 | 14,235 
French Equatorial Africa...|........|.......- 37 OS A A A A 
French Gut!ana.............]........]|.--..... 753 D100: lapses VE VE, WEEN 
Oermeng. 28 |. 1,210: A E A E A EEN 
e BEE PA E 1, 600 9.919 A A 5, 325 4, 424 
Netherlands................ 720 | 69,223 21, 760 164,357 |........]........ i 44, 278 
Switzerland. ..............- 12 643 2,377 30, 593. [s ace O A asses 
Union of South Africa......|........ m 1 4, 610, 648 | 1 23, 117, 774 |........|........ 19.685 | 70,959 
United Kingdom..........- 69 | 1,731 1 489, 659 | 11,579,669 |........|........ 10,075 | 35, 920 
Venezuela... eneen elen el 1 4,214 1:44, 515-[.252s5as AA E a mecs 
KT BE 2, 694 1175, 556 |111,035, 862 | 1 36,742,326 | 3,174 | 50, 506 |1159,315 | 207, 846 
1951 

AAA A lr TR ius 155 4,337 1:55 ese [ens m A 
AN ieee A E PAR A risa Ri 500 1, 125 
Belgian Oongo........-..--|--------]-------- 6, 685, 514 | 12,959, 227 |........|........ 19,661 | 52, 057 
Belgium-Luxembourg.....- 500 | 19, 217 402, 934 4,372,061 |........|........ 43, 448 | 26, 849 
1 EN PRA 89, 101 1, 457,224 | 2,239 | 31,629 |........l........ 
British Gulana. ............ A ide 187 2:400 A A VE, EE 
et TEE 5 425 326, 393 1, 870, 011 |........|........ 7,821 | 19,874 
Elte TEE, irc 1, 200 D E A A [5e deseos 
Franco....................- 3, 824 |234, 117 60, 755 1, 180,971 A see nec AA AAA 
Germany................... LOU oso A A A PE instet 
beet 18 114 2, 625 29/091! AAA AA [octo s ulum meses 
Neotherlands................ 1, 253 |127, 089 120, 472 1, 088, 664 |........|........ 5,500 | 11,200 
Switzerland. ............... 537 | 19,679 46, 135 681, 479 |........|........ 31,625 | 12,822 
Union of South Africa......|........|........ 443, 168 1, 450, 081 |........|........ 5,385 | 18,043 
United Kingdom..........- 288 | 2,615 | 3,860, 757 , 509, 048 |.-......[...----- 47,820 | 320,776 
A A A PR 10, 326 219, 793 |........|.......- 5, 000 8, 750 
Totalisión aria 6, 659 |412, 705 | 12,049,722 | 45,824,161 | 2,239 | 31,629 ¡166,760 | 471, 496 


1 Revised figure. 


Flotation of small diamonds suitable for industrial use had been 
.Suecessful, thus making possible the recovery of valuable industrial 
material that formerly was lost,? and methods for saving a large 
proportion of the industrial diamonds in alluvial deposits were de- 


18 South Africa, vol. 63, No. 3249, May 26, 1951, p. 436. 
1? Engineering and Mining Journal, World Diamond Demand Far Exceeds Offerings: Vol. 152, No. 8, 
August 1951, p. 92; Nat. Jeweler, January 1951, p. 98. 
20 Mining World, vol. 13, No. 4, April 1951, p. 27. . 
jon Nee R. G., Wolf, L, and Young, R. S., Flotation of Diamonds: Min, Eng., vol. 3, No. 7, July 
» P. . 
Optima, Flotation of Diamonds: Vol. 1, No. 2, 1951, p. 30, 
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TABLE 18.—Industrial diamonds (excluding diamond dust and manufactured 
bort) imported for consumption in the United States, 1946-51 


[U. 8. Department of Commerce] 


Value Value 
Year Carats |— — Year Carats [| 
Total Average Total Average 


——— ee ee eee 


¡MORE qa es 4, 652, 639 |$14, 406, 137 $9.10" Bs AAA 6, 279,096 |$17, 392, 288 $2. 


7 
INN 3, 999, 119 | 13, 312, 668 3.33 || 19001... -- 11, 039, 036 | 36, 792, 832 3.33 
3.80 


ie. 0 10, 421, 207 | 32, 581, 385 2:131] 19515: coa, 12, 051, 961 | 45, 855, 790 
! Revised figures. 


scribed,? as well as methods for crushing bort and other types of 
industrial diamonds.? 

The role of the diamond in engineering ^ and the important indus- 
trial uses of diamonds * were the subjects of recent reviews. The 
use of industrial diamonds in the ceramic and glass industries was 
increasing,? and grinding of large optical parts with diamonds had 
become a recognized practice," as well as the use of diamond-impreg- 
nated tools for cutting concrete.” 

A review of new techniques employed in diamond-core drilling and 
a study of diamond drilling costs ? and a description of the recondi- 
tioning of diamond coring bits were published." Recovery of small 
diamonds and diamond scrap from grinding was the subject of 


several articles.?! 
ARTIFICIAL ABRASIVES 


The combined tonnage of aluminum oxide and silicon carbide 
manufactured in the United States and Canada in 1951 increased 54 
percent and its value 72 percent over the previous year’s production. 
Aluminum oxide showed a 54-percent increase in tonnage and a 79- 
percent increase in value, its tonnage nearly equaling that of the record 
year 1943 and its value considerably exceeding that of 1943. Included 
with the aluminum oxide were 27,262 short tons of “white high-purity” 
material valued at $3,749,670 compared with 20,188 short tons valued 
at $2,607,590 in 1950, an increase of 35 percent in quantity and 44 
percent in value for that item. The tonnage of aluminum oxide used 
for refractories was 4 percent, compared with 2 percent in 1950. A 
record production of silicon carbide was achieved in 1951—100,498 


2 Michael, R. W., How To Increase Production of Western Hemisphere Diamonds: Eng. and Min. 
Jour., vol. 152, No. 12, December 1951, pp. 90-91. 

z Young, R. S., Crusher Plates for Diamonds: Jour. Metals, vol. 191, No. 2, February 1951, p. 97. 

H Diamond News, vol. 24, No. 6, March 1951, pp. 3, 5, 7, 9, 11, and 13. 

25 Mill and Factory, vol. 48, February 1951, pp. 127-130, 

22 Glass Industry, vol. 32, No. 7, July 1951, p. 366. 

Grits and Grinds, Diamond Wheels in the Glass Industry: Vol. 42, No. 4, April 1951, PP: 3-7. 
ee EE Review, Diamond Grinding of Large Optical Parts: Vol. 11, No. 129, August 

51, pp. 17 - e 

3 Steel, New Products and Equipment for Cutting Concrete: Vol. 129, No. 9, Aug. 27, 1951, pp. 114- 
116; Eng. Jour., vol. 34, No. 9, September 1951, p. 930, 
in Kains; Hulan W., Mining Research at Mount Weather, Va.: Min. Cong. Jour., vol. 37, No. 5, May 

51, pp. , 

y Kiapka, Karl J., How To Use Diamond-Impregnated Coring Bits: Eng. and Min. Jour., vol. 162, 
No. 12, December 1951, pp. 87-89. 

11 McDonald, A. D., and Benfield, D. A., The Recovery of Diamond From Scrap Sintered Tungsten 
Carbide (Communication of Diamond Research Laboratory, Johannesburg): Ind. Diamond Rev., vol. 
11, No. 128, July 1921, pp. 155-157. 

Young, R. S. and McDonald, A. D., Diamonds From Dust: Iron Age, vol. 167, No. 26, June 28, 1951, 


. 76-77. 
PE inari-Linholm, A. A., Electrostatic Separation of Diamonds: (Reprinted and shortened from Jour. 
Chem. Metal. & Min. Soc. South Africa, vol. 51, No. 4 (October 1950, pp. 131-157), Ind. Diamond Rev., 
vol. 11, No. 125, April 1951, pp. 89-92; No. 126, May 1951, pp. 119-122. 
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short tons valued at $11,735,000—a gain of 55 percent in quantity: 
and 61 percent in value over 1950. Forty-six percent of the silicon 
carbide manufactured in 1951 was used for refractories compared with 
24 percent in the previous year. The marked increase in the use of 
silicon carbides in refractories was indicated by a tonnage of 45,862 
for that purpose in 1951, an increase of nearly 300 percent over the 
corresponding figure for 1950. 

The output of metallic abrasives in the United States in 1951 
increased 14 percent in quantity and 53 percent in value over 1950. 


TABLE 19.—Crude artificial EE ER in the United States and Canada, 


Silicon carbide ! Peace nae) : Metallic abrasives ? Total 
Year KEE WEEN A A A A | + 

Short Short Short 

tons Value tons Value tons Value 
19047......... 63,724 | $5, 633, 811 154, 191 |$12, 449, 855 377,937 | $28, 242, 098 
1948. ........ 63,033 | 5,874,731 147,218 | 15,174,773 | 365,223 | 31,329,087 
1949........- 67,539 | 6,055, 763 . 500, 104, 778 9, 312, 368 298, 123 | 23,868, 205 
1950... ......- 65, 004 7,303, 671 140, 352 | 11, 958,035 " 11, 699, 764 349, 689 | 30,961, 470 
1951......... 100, 498 | 11, 734, 812 216, 329 | 21, 444, 343 165, 188 | 17, 923, 301 481,965 | 51, 102, 456 


1 Bureau of Mines not at liberty to publish data for United States separately. Figures include a small 
quantity used for refractories and other nonabrasive purposes. 
2 Shipments from United States plants only. 


TABLE 20.—Stocks of crude artificial abrasives and capacity of manufacturing 
leier as reported by producers in the United States and Canada, 1947-51, in 
short tons 


Silicon carbide Aluminum oxide Metallic abrasives ! 
Year Average | stocks Average Ave 
annua Dec 31 annual annua 
capacity : capacity : capacity 
LL 7 EES 245, 479 
¡E AAA A A. , 129 
| | ee 231. 650 
I9 AAA iu cueccaice 84, 308 238, 500 7,291 209, 850 
ENEE 11,786 106, 741 9, 843 244, 178 


1 Figures pertain to United States plants only. 


Stocks of aluminum oxide increased 47 percent, silicon carbide 34 
percent, and metallic abrasive 35 percent from the 1950 figures. The 
ratio of production to annual plant capacity of silicon carbide was 94 
percent (77 percent in 1950), for aluminum oxide, 87 percent (59 
percent in 1950). Metallic abrasives showed a production of 68 
percent of plant capacity, a slightly lower ratio than in 1950. 

To conform with antitrust EC a group of manufacturers was 
ordered by a Federal Court to dissolve a selling organization for 
coated abrasive products after 22 years activity. They were required 
to end their joint ownership in coated abrasive factories in Canada, 
Great Britain, Germany, and Brazil? - 

Standardization and simplification in the coated abrasive industry 
was the subject of a recent article.33 


83 Business Week, No. 1120, Feb. 17, 1951, p. 146. 
33 Products Finishing, vol. 15, No. 9, June 1951, pp. 18, 20, 22, 26, 28, 30. 
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A new electric furnace plant to manufacture silicon carbide abra- 
sives was started at Cap-de-la-Madeleine, Quebec.3 

One of the larger abrasive manufacturers was planning a 30-percent 
expansion of its silicon carbide production.?5 

Recommendations for the correct mounting and use of abrasive 
grinding wheels, based on tests at a number of large manufacturing 
plants, were made by the Grinding Wheel Institute.3* 

According to a study reported in 1951 of abrasive grinding opera- 
tions in Germany, about 1 kilogram (about 2 pounds) of grinding- 
wheel material was consumed for every ton of iron (or steel) produced 
in that country. The increase expected in West European steel 
production would, it was believed, lead to a corresponding boom in 
the grinding-wheel industry.” 

Steps in grinding, lapping, and polishing of steel balls for use in 
ball bearings were described in the technical press 2 

Abrasive tumbling as a precision finishing method was the subject 
of a paper presented at the 37th annual convention of the American 
Electroplaters’ Society. 

Rapid finishing of steel machine parts by the use of cloth abrasive 
belts was recommended for a number of operations. 


MISCELLANEOUS MINERAL-ABRASIVE MATERIALS 


In addition to the natural and manufactured abrasive substances 
for which data are included in other sections of this chapter, man 
other mineral materials have been used for abrasive purposes. 
number of oxides, including tin oxides, magnesia, iron oxides (rouge 
and crocus), cerium oxide, chromium oxide, and manganese oxide, 
have been employed as polishing agents. Zirconium silicate and 
calcined kaolin have been suggested for polishing optical glass. 
Certain carbides, such as boron carbide and cemented carbides, 
which include tantalum carbide, titanium carbide, and tungsten 
carbide, have been used for their abrasive properties, especially when 
extreme hardness or durability are demanded. Other substances 
with abrasive applications include finely ground and calcined clays, 
lime, talc, ground feldspar, river silt, slate flour, and whiting. 


FOREIGN TRADE *! 


Imports.— The total value of imports for consumption of both 
natural and artificial abrasives during 1951 increased 34 percent over 
the preceding year. Large gains, percentagewise, were shown in the 
importation of industrial diamonds, in artificial abrasives, and in 
manufactured abrasive products. Only in minor instances were 
decreases noted. 

Exports.— The value of natural and artificial abrasives exported 
during 1951 was $25.2 million, an increase of 56 percent over 1950. 


4 Canadian Mining Journal, New Abrasive Plant: vol. 72, No. 4, April 1051, p. 198. 

14 Chemical and Engineering News, vol, 29, No. 35, Aug. 27, 1051, p. 3540. 

% Steel, Correct Mounting Methods Eliminate Grinding-W heel Breakage: vol. 128, No. 19, May 7, 1051 

. 122-124. 
m Industrie-Anzeiger . . . (Essen), vol. 73, No. 40, May 18, 1951, pp. 429-430 (In German). 

13 Steel, vol. 129, No. 5, July 30, 1951, p. 104. 

3 Steel, Abrasive Tumbling: Vol. 128, No. 6, Feb. 5, 1951, pp. 81-84. 

€ Wilcox, R. H., Abrasive Belt Grinding: Mil] & Factory, vol. 49, No. 4, October 1951, pp. 90-93. 

4 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce 
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TABLE 21.—Abrasive materials (natural and artificial) imported for consumption 
in the United States, 1949-51, by kinds 


[U. S. Department of Commerce) 


Kind 


Burrstones: Bound up into mill- 


1949 1950 1951 


Quantity | Value | Quantity | Value | Quantity | Value 


stones. ..............--- short tons... 10 $897 3 $514 18 $3, 142 
Grindstones, finished or unfinished 
short tons.. 143 7, 998 297 13, 586 213 15, 802 
Hones, oilstones, and whetstones 
short tons.. 16 23, 366 19 26, 398 12 28, 008 
Corundum (including emery): 
Corundum ore. .............. do.... 2,013| 186,328 8, 543 194, 427 4,893| 273,095 
Emery orð. PPP ee do.... 1, 512 20, 294 1, 726 21, 560 2, 810 33, 519 
Grains, ground, pulverized. or re- 
DE oco oes ounds.. 5, 143 504 21, 097 1, 442 20, 872 1, 154 
Paper and cloth coated with emery 
or corundum.............. reams.. 718 88, 044 18, 552 193, 305 4,669| 141,068 
Wheels, files, and other manufac- 
tures of emery........... pounds.. 15, 217 17, 101 15, 542 32, 657 59, 829 49, 171 
Wheels of corundum or silicon car- 
de ns io e pounds.. 63 117 2, 755 1, 863 2, 343 4, 064 
Garnet in grains, ground, etc...do.__.|........-.-|-----..-.. 6, 181 e UE dE RE 
E or rottenstone..... short tons... (1) 808 (1) 68 11 430 
umice: 
Crude or unmanufactured..._do.... 8, 843 79, 804 19, 268 125, 726 15,752, 182,737 
Wholly or partly manufac- 
tured................. short tons.. 756 19, 121 982 18, 356 790 18, 041 
Manufactures, not separately pro- 
vided AE GE 694|........... 1] oes ees ees 2, 501 
Diamonds: 
Bort, rodó css carats... 1, 060 79, 950 2, 694 175, 556 6,659| 412, 705 
Bort rares eri vers” dia- 
monds, unset, sud ers”) 
carats..| 6, 273, 892/17, ee 311, 035, 862/136, 742, 326| 12, 049, 722/45, 824, 161 
Carbonado and ballas........ do.... 5, 204 57, 44 3, 174 ; 2, 230 31, 629 
AAA eco eats 0...- 101,300}  250,310| 1159,315 207, 846 166, 760| 471,496 
i AE mes and flintstones, un- 
NUES SA short tons.. 7,554| 105,290 34, 802 187, 113 17,780} 548, 471 
afit, Gate and sand, of iron an 
Stel- A eer pounds. . 785, 308 33, 771| 2,707, 274 281,067| 3,068,156) 729,050 
Artificial abrasives: 
Crude, not separately provided for: 
Carbides of silicon (carborundum, 
crystalon, carbolon, and elec- 


WOON) ..------------- pounds..| 78, 566, 074| 3, 126, 125| 79, 862, 853] 3,377, 890/131, 969, 230] 5, 684, 492 


Aluminous abrasives, alundum, 
aloxite, exolon, and lionite 


pounds. ./179, (es ae 4, 849, 980/234, 208, 185] 7,003, 527/333, 236, 295/10, 740, 002 


|o] iT, REPRODUCE do.... 
Manufactures: 
Grains, ground, pulverized, ro- 
fined, or manufactured pounds. E 
Wheels, filos, and other manu- 
factures, not separately pro- 


27,884| 2, 225, 600 73,008| 1,62, 240 59, 130 


139, 090 15, 241 761, 849 80, 701| 1,951,005] 204,450 


vided for.............. pounds.. 4,065 3, Se D 28, 372 11,354 37, 711 28, 960 
TOOL. Sou usasusa ser EXER RQerE anra utis 26, 380, 394|. od 248, 801, 998|...........- 65, 487, 548 


t Less than 0.5 ton. 
2 Revised figure. 
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TABLE 22.—Abrasive materials (natural and artificial) exported from the United 
States, 1947-51 


(U. 8. Department of Commerce) 


Grindstones and | Diamond grinding 
pulpstones Diamond dust wheels 
Y ear Total value 
Value [and producta: 
(value) 
TL" EECHER $20, 199, 815 | $20, 954, 208 
LL. LR 80, 35: 0, 929 14, 784, 064 15, 267, 070 
I. uoc: 16,909. 456 | 17,447,399 
T ul Soap. 12, 80 502, 523 | 216, 491,157 | 2 16, 175, 052 


! Exclusive of steel wool. 
! Revised figure. 


Aluminum 
By Delwin D. Blue 


dë 
GENERAL SUMMARY 


RODUCTION of aluminum increased in 1951, not only in the 
P United States but in virtually every producing country of the 
world. The 1951 record postwar production reflected the unstable 
political conditions that existed in that year, the high demand for 
aluminum for defense purposes, the increased substitution of aluminum 
for other metals that were in more critical supply, and the application 
of aluminum in new uses through improved production techniques. 

In the United States virtually all consumption of aluminum was 
under Government control, prices were controlled by ceiling price 
regulations, and steadily increasing tonnages were going into defense 
uses. A vast expansion program was in progress that when completed 
would approximately double capacity for primary aluminum produc- 
tion compared with 1949. The total new supply of aluminum (pro- 
duction, secondary recovery, imports) increased less than 6 percent, 
even though primary production and secondary recovery increased 
substanitiall , because of decreased receipts of aluminum from foreign 
sources. A decrease in exports was caused by the high demand for 
aluminum in the United States. 


TABLE 1.—Salient statistics of the aluminum industry in the United States, 


1946 1950 1951 


Primary production / 
short tons.. 409, 630 571,750 623, 456 603, 462 718, 622 836, 881 
HI DR $115, 812, 000/$161, 626, 000|$180, 755, 000|$190, 303, 000/$235, 977, 000|$305, 074, 000 
Quoted price per pound 
cents.. 15.0 15.7 17.0 17.7 19.0 
Secondary produetion 
short tons.. 278, 073 944, 837 280, 777 180, 702 243, 666 292, 608 
Imports....................... $12, 463, 960} $6, 603, 722| $42, 203, 519| $36, 815, 905| $68, 565, 400| $63, 465, 000 
LI Ae -0-0-0 ------ $20, 284, 053| $52, 231, 972| $43, 219, 010] $32, 924, 653| $22, 153, 000| $19, 260, 000 
World production 
short (ons 870, 000) 11,190,000] 11,395,000| 11,440,000| !1,650,000| 1,975,000 


1 Revised figure. 


In 1951 a major development occurred in the antitrust suit initially 
begun in 1937 against the Aluminum Co. of America. A Federal dis- 
trict court entered a judgment which directed the sale of over a 
million shares of stock of Aluminum, Ltd., within a period of 10 years 
and the transfer of the voting rights of over & balf million shares to 3 
court-appointed trustees, prohibited the sale of more than 50,000 
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shares to any one person unless the Attorney Genera] was first notified, 
and required those obligated to dispose of stocks to report regularly to 
the trustees. The court reserved jurisdiction over the case if stock 
disposals during the next 5 years failed to establish competition within 
the aluminum industry. | 

A large part of the hearings before the Subcommittee on Study of 
Monopoly Power (Celler Committee) of the United States House of 
Representatives, January 22 to February 9, was devoted to the 
aluminum-production situation. 


GOVERNMENT REGULATIONS 


The uses and distribution of aluminum during 1951 were largely 
controlled by orders and regulations issued by the National Produc- 
tion Authority of the United States Department of Commerce under 
authority of the Defense Production Act of 1950. (See section on 
Prices for discussion of price regulations.) NPA Order M-5, Rated 
Orders for Aluminum (issued in October 1950), continued in force as 
amended. On July 1, when the Controlled Materials Plan for alumi- 
num, copper, and steel went into effect, Order M-7 (which had been 
issued in November 1950) was revoked, and its provisions were incor- 
porated in NPA Order M-47-A. At the end of 1951 the following 
were, tile more important NPA orders and regulations applying to 

uminum: 


Order M-5, Rated Orders for Aluminum, provided rules for accepting and 
scheduling authorized controlled material orders and rated orders for aluminum. 

M-22, Aluminum— Distribution of Aluminum Scrap, regulated the segrega- 
tion, acceptance, delivery and distribution of aluminum scrap and prohibited 
undue accumulations of such scrap. 

M-47-A, Use of Iron and Steel, Copper and Aluminum in Certain Consumer 
Durable Goods and Related Products, limited the use of iron and steel, copper, 
and aluminum in the manufacture of specified goods in order to promote equitable 
distribution of the limited quantities of these metals remaining after provision for 
defense and defense supporting activities. 

M-67, Aluminum Foil in Containers or Packaging Material, placed restrictions 
upon the use of aluminum foil in rigid or flexible containers, wrappers, bags, and 
envelopes and specified quantity limitations in the use of aluminum foil for 
packaging various classes of products. 

M-84, Aluminum for Destructive Purposes, restricted the use of aluminum for 
destructive purposes to the minimum amount and lowest grade necessary for the 
particular use. . 

M-88, Aluminum Distributors, provided means whereby aluminum distributors 
might obtain replacements of their stock and specified tonnage and item limita- 
tions for authorized and unauthorized material orders. 

Regulation 2, Basic Rules of the Priorities System, stated what kind of orders 
are rated orders, how to place them, and the preference status of such orders. 


All of the Controlled Materials Plan regulations were applicable to 
aluminum and aluminum products. CMP Regulations 1 to 7 were 
in force at the end of 1951. 

Other NPA orders placed limitations on the use of aluminum for 
specific applications as indicated by the order titles: Order M-26, 
Packaging Closures; Order M-27, Collapsible Tubes; and Order 
M-50, Electric Utilities. 


f 1 Study of Monopoly Power: Hearings, Subcommittee on Study of Monopol 


y Power of the Committee on 
the Judiciary, House of Representatives, 82d Cong., Ist sess.; serial 1, part 1, A 


uminum, 1951, 916 pp. 
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DOMESTIC PRODUCTION 


Output of aluminum in the United States in 1951 was exceeded only 
by the peak war year 1943 and totaled about 1,129,000 short tons 
despite strikes and power shortages that hampered production. Pro- 
duction of primary metal provided 74 percent, metal recovery from 
new scrap 19 percent, and old scrap 7 percent of the total. The 
Government-initiated expansion program was increased from 446,000 
to 677,000 annual tons of new capacity. One new plant initiated 
production in December; expansion of three established plants was 
realized; and previously installed capacity, which had been idle for 
lack of power, was put into production, using high-cost subsidized 
power. The recovery of aluminum from new scrap also increased. 

Primary.— Domestic production of primary aluminum in 1951 was 
837,000 short tons, an increase of 16 percent over 1950. The only 
E year with greater production was 1943, which was at the 

eight of World War IJ, when a number of Government-owned reduc- 
tion plants, constructed for emergency operation and using high-cost 
power, were in operation. | 

Production has increased in each succeeding quarter beginning with 
the first quarter of 1950; during August, the peak month in 1951, pro- 
duction was 73,816 short tons. 


TABLE 2.—Production of primary aluminum in the United States, 1949-51, by 
quarters, in short tons 


1949 1950 1951 


1st e a TEE 157, 957 161, 213 200, 718 
20 E A NU "CE MER 165, 169 | 180, 353 202, 875 
a A ees 157,520 | 185, 973 215, 943 
Ath Ta E Me x A OA 122,816 | 191,083 217, 347 

e A A A E 603, 462 | 718, 622 836, 881 


At the end of 1951, 12 reduction plants (Massena and St. Lawrence, 
N. Y., considered 1 plant) were in operation. The plant at Chalmette, 
La., initiated operation on December 10, 1951, but the production 
from this plant added very little to the yearly total. The increased 
production for 1951 over 1950 came mainly from plants at Point Com- 
fort, Tex.; Jones Mills, Ark.; Spokane, Wash.; and St. Lawrence and 
Massena, N. Y. The Point Comfort plant operated for its first full 
year. Four potlines at Jones Mills were operated throughout the 
year for the first time since World War II, and in addition a fifth line 
constructed under the expansion program began to produce in June. 
At Spokane a seventh potline was added, and additional pots were put 
on existing lines. By using high-cost power, production was increased 
at the St. Lawrence and Massena, N. Y., plants. Equipment that 
had previously been idle was placed in operation. Other plants 
part of whose production was obtained by use of high-cost Govern- 
ment-subsidized power were those at Alcoa, Tenn., Badin, N. C., and 
Listerhill, Ala. Because of the low water conditions and insufficient 
quantities of high-cost power in the Tennessee Valley, significant in- 
creases in production were not realized at these plants. 
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Factors responsible for production losses were strikes at two plants 
of the Reynolds Metals Co., and power shortages in the Pacific 
Northwest and in the Tennessee Valley. Strikes occurred at Reynolds’ 
Listerhill, Ala., plant in May and at the Troutdale, Oreg., reduction 
works on December 12. The production loss from these 2 strikes 
was approximately 8,000 tons. Union contracts that expired in 1951 
were extended pending the outcome of wage hearings before the Wage 
Stabilization Board. 

A power shortage in the Pacific Northwest caused a partial shut- 
down of reduction facilities in Oregon and Washington during the 
latter part of September. On September 10 the Defense Electric 
Power Administration issued DEPA Order EO-4, which provided for 
orderly steps to be taken to meet varying degrees of power shortages 
and to achieve optimum power distribution in the interest of national 
defense. In case of power curtailment, the first 225,000 kw. was to be 
taken from the aluminum industry. 
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Secondary recovery Y 


FicureE 1.— World and domestic primary production and domestic secondary 
recovery of aluminum, 1915-51. 


On September 18 two potlines were closed down, one at Kaiser’s 
Spokane, Wash., plant and the second at Alcoa’s Vancouver, Wash., 
works. Reynolds kept its facilities at Troutdale, Oreg., and Long- 
view, Wash., in operation by substituting steam-generated power for 
curtailed hydroelectrical power. Full power was returned to the 
reduction plants on October 3; production losses were estimated at 
3,000 tons. 
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Expansion.—Under the authority of the Defense Production Act 
of 1950 the Government had initiated in that year an expansion 
program planned to create enough new capacity to meet essential 
civilian and military requirements and leave a surplus for stockpiling. 
New facilities required to meet these demands were variously esti- 
mated at 500,000 to 1,000,000 tons of production capacity per year 
at the start of the expansion program; as the defense program pro- 
gressed, the estimated demand increased. 

At the beginning of 1951 negotiations were underway between the 
Government and 5 concerns for constructing new production facilities 
with an aggregate annual capacity of 446,000 tons. During 1951 this 
projected capacity was increased to 677,000 annual tons, and the 
distribution among the various producers was changed. At the 
inception of the expansion program it was deemed advisable to bring 
as many new producers as possible into the aluminum industry to 
promote a more competitive structure. A number of industrial con- 
cerns, largely established metal fabricators or secondary producers 
investigated the possibilities of producing aluminum, but because of 
the large capital investment required for constructing facilities with 
capacities large enough for economical production and because of the 
integration of mining, alumina production, and reduction facilities 
that had been established in the industry, most of these companies 
withdrew from the program. However, the Apex Smelting Co., 
Chicago, Ill., a large, secondary metal (nonferrous) producer, and the 
Harvey Machine Co., Torrance, Calif., a fabricating firm, negotiated 
with the Government for entry into aluminum production. Apex 
withdrew from the program early in 1951; Harvey negotiated with the 
Reconstruction Finance Corp., for funds to establish an alumina plant 
in Washington and a reduction plant at Kalispell, Mont. Because 
of difficulties encountered in obtaining a Government loan, Harvey 
joined with the Anaconda Copper Mining Co. in December. Under 
the joint venture a reduction plant with 72,000 tons annual capacity 
was planned for construction at Kalispell, Mont., with alumina supply 
to come from other producers. 

All new facilities included in the primary-aluminum expansion 
program were being financed with private funds. Government aid 
was being furnished in the form of accelerated amortization, procure- 
ment contracts, and priorities for equipment and construction mate- 
rials. Unlike some of the facilities constructed during World War IT, 
all of the plants in the 1950-51 program were being designed and 
located for continued operation in the post emergency period. 

Although Alaska was not an aluminum producer and there were no 
firm plans for production at the end of 1951, this Territory had been 
suggested with increasing frequency as one of the most promising 
remaining sites for additional reduction facilities in North America. 
The Alaska Development Board reported that large hydroelectric 
power potentials existed at locations having complete natural protec- 
tion from possible attack and yet readily accessible to ocean naviga- 
tion. Plant sites in the Skagway-Hains district had been investigated 
by several primary producers. 
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TABLE 3.—Estimated annual primary aluminum capacity of the United States, 
as of Dec. 31, 1949-50, and planned expansion as of Dec. 31, 1950, in short tons 


Planned 

Dec. 31, Dee. 31 

; > | expansion Total 
1049 1 1950 ? 1950-51 3 


Aluminum Co. of America: 


PAPE by AI AR A A 145, 300 145500 A 145, 500 
LA E RA e oux EE 33, 850 43, 0 eeng specs t 48, 500 
EA a TN rinm. 127, 000 
VEA AT NO ARPA E A 76,100 10; O00 RESET d 76, 000 
Cao LE duo AMEN A 57, 000 57, 000 35, 000 92, 000 
Vr fT CY CT EE PEER ARA NAAA, MEN PU 85, 000 85, 000 
LAA Al A EE EE AN ALE VE PRA 85, 000 85, 000 
CI A stel E iu tcu aeris edes 369, 750 419, 000 205, 000 654, 000 
Reynolds Metals Co.: 
YI, O AO OPEP NOUS IRIARTE 73, 850 4 74, 000 23, 000 97, 000 
(een, USES ARO DLE MURS ROSADO 72, 000 3 76, 000 2, 000 78, 000 
IIS e most aep sei Gul e od alis tese aN 48, 600 0,000. E co ae wha ares 50, 000 
a A RENTES AA 30, 500 31, 000 20, 000 51, 000 
ra LN AA AA PULMO tacta A ER 80, 000 80, 000 
hue AGO INS ARIES EE EE DA PIO, MERC: 55, 000 55, 000 
A o o E A A EE 224, 950 231, 000 180, 000 411, 000 
Kaiser Aluminum & Chemical Co.: 
Ga YE Gesn da xci ict a ez A ntn Ropa e eu n 108,125 150, 000 20, 000 170, 000 
HANTEN OS PELO a aae are etit ic abis a om ias 21, 250 25, 000 8, 000 33, 000 
ia iio i RR IR aR TICES MIRARLA, SPAM UA CUM 200, 000 200, 000 
" EOI, arar E S EEE 132, 375 175, 000 228, 000 403, 000 
Anaconda Copper Mining Co., Kalispell, Mont Il 50, 000 50, 000 
RA b ad EE 727,075 855, 000 663, 000 1, 518, 000 


1 Opinion of Judge D. J. Knox, United States District Court, Southern District of New York, Equity 
No. 85-73, United States of America, plaintiff versus Aluminum Co. of America etal., defendents. Rep- 
resents economic capacity, having roference to the avallability and price of electrical energy. 

2 Economic capacity plus capacity requiring high cost power. 

3 All of this capacity not available until 1954. 

4 Does not include capacity which had become available under the expansion program, 


Secondary.—Domestic recovery of aluminum from secondary 
sources totaled 292,608 short tons in 1951, an increase of 20 percent 
over 1950. This increase was obtained despite a rollback in scra 
and secondary ingot prices (see section on Prices) in June whic 
resulted in a reduction in the recovery from aluminum scrap from an 
average of 25,700 tons per month during the first 6 months of 1951 
to 18,800 tons in August and 16,500 tons in September. The highest 
secondary aluminum recovery was in July because of the time period 
allowed in the price-rollback order for working out high-priced stocks. 
During October, November, and December the average monthly 
recovery from aluminum scrap was 19,600 tons. 

Secondary aluminum was recovered from aluminum-base scrap 
by the three primary producers, about 65 secondary smelters, and 
several thousand foundries and other consumers. .Total secondary 
aluminum recovery also includes small tonnages of aluminum re- 
covered as an alloying constituent in the smelting of copper-, zinc-, 
and magnesium-base scrap. The recoverable aluminum content 
(expressed as alloy equivalent) of new nonferrous scrap was 216,017 
short tons, a 29-percent increase over 1950. Recovery from old 
scrap, however, was approximately the same in 1950 and 1951, 
76,358 and 76,591 short tons, respectively. Aluminum-base scrap- 
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consumption distribution was as follows: Primary producers and 
independent fabricators, 24 percent; foundries and chemicals, 6 per- 
cent; and independent secondary smelters, 70 percent. 

Detailed information regarding secondary aluminum in 1951 is 
given in the Secondary Metals—Nonferrous chapter of this volume. 


CONSUMPTION 


Apparent consumption of primary aluminum in 1951 was 975,000 
short tons as computed by adding primary sold or used by producers 
(production adjusted for stock changes at primary reduction plants) 
and net imports of ingot, slab, plate, sheet, bar, and other crude and 
semifabricated forms. This apparent consumption included aluminum 
going to the National Stockpile but did not reflect stock changes by 
aluminum-metal consumers. 

Secondary aluminum for consumption was obtained from domestic 
and imported scrap. Imported scrap aluminum was largely in pig 
form for easier handling and shipping. Aluminum recovered from 
“loose”? imported scrap is included in domestic recovery; but, since 
this type of material represented a small proportion of the total im- 
ports, the factored net scrap imports must be considered as additional 
metal available for consumption. The recovery of aluminum from 
net imports of scrap was calculated at 90 percent of the weight. 


TABLE 4.—Apparent consumption of primary aluminum and ingot equivalent of 
secondary aluminum in the United States, 1946-51, in short tons 


Primary Secondary 
Domestic recovery 
Yoar 
Sold or Apparent J. rm 
used by gei consump- Oe 
producers tlon 1 From old | From new 
scrap Scrap 
Il EEN 435, 964 25, 913 575, 687 90, 535 187, 538 12, 468 
AAA os —46, 694 571, 789 163, 847 180, 990 13, 412 
1088 A wus eso E ODE EI 40, 041 684, 575 95, 648 101, 129 64, 165 
j| p ecc A 532 48, 424 635, 956 44, 596 136, 166 35, 751 
LEE 167, 249 808, 336 76, 358 167, 308 60, 443 
j|.) PPP EH 5,3 129, 852 975, 244 76, 591 216, 017 16, 694 


1 Crude and semifabricated, excluding scrap. May include some secondary. 

2 For 1946-48, apparent consumption modified by changes in stocks held by the Office of Metals Reserve. 

3 Ingot equivalent of net imports (wt.X0.90). Imports are largely scrap pig. Some duplication of second- 
ary aluminum occurs because of small amount of loose scrap imported which is included as secondary 
recovery from old scrap. 


Shipments of aluminum wrought and cast products, as reported by 
the Bureau of the Census, totaled 1,153,000 short tons in 1951; 275,000 
tons was shipped as castings and 878,000 tons as wrought products.? 
Shipments of cast and wrought products increased only 25,000 tons 
or 2.2 percent over 1950; an indeterminate amount of this increase 
was accounted for by increased statistical coverage of shipments of 
wrought products. 

2 Bureau of the Consus, Facts for Industry: Series M24-1-01, Apr. 28, 1952, 


Bureau of the Census, Facts for Industry: Series M24E-01, Aug. 12, 1952. 
3 Bureau of the Census, Facts for Industry: Serles M24B-31, May 25, 1951. 
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TABLE 5.—Net shipments of aluminum wrought and cast products by producers 
in the United States, 1946-51, in short tons ! 


[U. S. Department of Commerce] 


1946 1947 1948 1949 1950 1951 
Wrought products: 
Plate, sheet and strip................. 433,491 | 555,579 | 634,148 | 395,012 | 581, 567 536, 683 
Rolled structural shapes, rod, bar, and : 
Vy of o T A 65, 319 78, 690 91, 496 101, 825 134, 890 172, 582 
Extruded shapes, tube bloom, and 
(läit e EE 63, 039 61, 524 85, 972 74, 998 129, 038 156, 472 
Powder flake and paste............... 8, 576 8, 283 8, 477 7, 238 11, 230 12, 385 
AQ) Te, == = ep ere ee 570, 425 704,076 | $820,093 579, 073 856, 725 878, 122 
Castings: 
vol ARA 80, 423 81, 661 76, 923 61, 302 92, 391 103, 335 
Permanent mold-.--------------------- 76, 569 93, 391 91, 813 61, 761 90, 683 86, 365 
II e a A NAAA 36, 851 57, 822 64, 452 49, 170 83, 600 78, 878 
OLI T. ee 513 1,045 2, 621 3, 656 4, 867 6, 639 
Ota Samet EE 27. IIIII.lI.......l... 194, 356 233, 919 235, 809 175, 889 271, 541 215, 217 
Edel] Et E 764, 781 937,995 |1, 055, 902 754, 962 |1, 128, 266 | 1, 153, 339 


1 Net shipments consist of total shipments less shipments to other metal mills for further fabrication. 


Data on the other major consumption classification were available 
only for 1950 and 1951. In 1951 consumption of aluminum for dis- 
sipative uses was 83,213 short tons, an increase of 11 percent over the 
75,060 tons used for the same purposes in 1950. Of the total 1951 
“dissipative” consumption (such as deoxidizers, hardeners, and chem- 
icals), 62 percent was consumed as secondary ingot, 27 percent as 

rimary ingot, and the remaining 11 percent in the form of scrap. 
'orty-nine percent of this total was used for deoxidizing steel, 15 per- 
cent in zinc-base alloys, 12 percent in the production of anhydrous 
aluminum chloride, 4 percent in steel alloying, 3 percent in copper- 
base alloys, 2 percent in magnesium-base alloys, and the remainder 
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Figure 2.—Imports, exports, and apparent consumption of aluminum, 1915-51. 
Imports and exports do not include scrap. 
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for thermite for welding, in Alnico and nickel alloys, in chemical reac- 
tions, galvanizing baths and other minor miscellaneous applications.‘ 


USES 


During 1951 a large proportion of the aluminum supply went into 
defense and defense supporting activities. Information on uses to 
which this metal was put was restricted for security reasons, and an 
industrial use distribution pattern was not available. Use of alu- 
minum in consumer items such as automobiles, refrigerators, stoves, 
washing machines, etc., was reduced. In some manufactures steel 
stampings and castings replaced aluminum; in other instances alu- 
minum parts replaced parts previously made of copper and brass. 

Despite the controls placed on the uses of aluminum (see section on 
Government Regulations) new applications were developed. In the 
electrical field a gradual switch from brass to aluminum bases for elec- 
tric light bulbs was in progress, and the use of aluminum in flash bulbs, 
decorative lights, lamps, and distribution transformers was increasing. 
The Bell Telephone System was experimenting on the use of aluminum 
wire in communications equipment. A new method of producing 
light, ‘‘electroluminescence,’’ was developed, which utilized neither an 
incandescent filament nor an evacuated bulb but employed a sheet of 
glass on one surface of which was applied an electrically conducting 
coating covered with a suitable phosphor coating and backed with 
foil. A new glass radiant-heating panel consisted of an aluminum 
grid about 0.001 inch thick backed with tempered glass and had a 
maximum heat output of 3 watts per square inch of radiating surface. 

New uses for aluminum in the transportation and building-product 
industries (except for military transport and structures) were cur- 
talled because of the unavailability of this metal. Aluminum radi- 
ators for automobiles were widely discussed, but no satisfactory 
economical methods for assembly had been developed. The La Sabre, 
an experimental automobile, was on display and contained many 
light-metal (aluminum and magnesium) parts and assemblies. In 
addition to cast-aluminum pistons and clutch housing, the oil filter, 
fuel pump and carburetor bodies in some automobiles were aluminum 
die castings. The SS. United States, which was nearing completion 
at Newport News, Va., had a superstructure constructed almost 
entirely of aluminum. 

A new type of container, in which aluminum sheets coated with 
pein were bonded under heat and pressure, was developed by the 

eynolds Metals Co. to make a container similar to “tin” cans now 
manufactured by the billions. A multi-purpose suspended ceiling 
consisting of perforated aluminum acoustic pans combined with radiant 
heating in a steel framework was in pilot-stage production. Alu- 
minum was being tested in the petroleum-refining industries for pipe- 
lines, heat exchangers, and condensers because of its good resistance 
to corrosives, such as sulfides, organic acids, and furfural. 


STOCKS 


Inventories of primary aluminum at the reduction plants at the 
beginning of 1951 were 16,636 short tons and had been reduced to 


4 National Production Authority, Research and Statistics Branch, Survey of Aluminum Destructive 
Uses, 1950-52, Aluminum and Magnesium Division, Aug. 14, 1952. 9 pp y 
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8,125 tons by the end of the year; the average rate of production 
during the last quarter was 2,362 tons per day. | 

Stocks of ingot at secondary smelters (excluding secondary opera- 
tions of primary metal producers) decreased from 7,533 tons at the 
beginning of 1951 to 4,050 tons, equivalent to 1 week's production, on 
December 31. Stocks of aluminum-base scrap held by secondary 
smelters, primary producers, fabricators, foundries, and miscellaneous 
manufacturers decreased from 18,799 short tons to 12,558. Scrap 
stocks held by consumers at the end of the year represented about 2 
weeks’ consumption. 

Reserves of aluminum in the National Stockpile increased, and a 
part of the stockpile supply was provided through Government sub- 
sidization of production at plants where low-cost power (below 5 mills 
per kilowatt-hour) was not available. During the last quarter of 
1951 the subsidized production was diverted from the stockpile to make 
up for the production losses caused by the power shortages in the 
Pacific Northwest. The withdrawal of 10,000 tons from the stockpile 
was also authorized in December. 

Aluminum stocks held by metal producers, primary and secondary, 
were adequate for supplying aluminum consumers for less than 1 
week and were approaching minimum working inventories.: Data 
on aluminum held by fabricators, manufacturers, and distributors 
were not available, nor were those on scrap-aluminum stocks held in 
junk yards and by scrap-metal dealers. 


PRICES 


The base price of primary aluminum ingot, 99 plus percent pure, 
remained constant at 19 cents per pound, f. o. b. shipping point, 
throughout 1951. The price of primary aluminum was controlled 
under the General Ceiling Price Regulation issued January 26, 1951, 
that established ceiling prices for all commodities and services (except 
those specifically exempt) upon the basis of prices in effect during the 
period December 19, 1950, to January 25, 1951, inclusive. 


TABLE 6.—Prices of aluminum ingot and other major metals, 1941-51 1 


Aluminum, Composite Lead, m Prime 


zapper; to 
electrolytic, ork 
primary ingot] New York’ | finished steel! New York | St. Louis 


Year 
(cents per (cents per (cents per 
pound) GE pound) pound) ses e 

ETSL enn EE 16. 50 11.87 2.65 5.79 7. 48 
VARIA ro 15. 00 11.87 2.65 6. 48 8. 25 
SSA 15. 00 11.87 2.65 6. 50 8. 25 
IT. on. AA 15. 00 11. 87 2. 65 6. 50 8. 25 
TIME E aere A 15. 00 11. 87 2. 73 6. 50 8. 25 
Mi eons A A ME 15.00 13. 92 3.00 8.11 8.73 
(vd, A NCC EE 15. 00 21. 15 9. 42 14. 67 10. 50 
IMS E EES EE 15.74 22. 20 3. 01 18. 04 13. 58 
100109 S REA 17. 00 19. 36 4.21 15. 36 12.15 
|| d» A A 17.69 21. 46 4. 40 13. 30 13, 88 

1951: 
IN Oe Laos oe RR 19. 00 24.37 4.70 17.00 17. 50 
ZA 'QUATDIBEC E EEN 19. 00 24.37 4.71 17.00 17. 50 
dd. QUITE orcos 19. 00 24, 37 4.71 17. 00 17. 50 
A EE 19. 00 24. 97 4.71 18. 97 19. 47 
INTI AAA AA 19. 00 24, 37 4.71 17. 49 17. 99 
EE DEE, 


! Source: Metal Statistics, 1952 (American Metal Market). 


138 MINERALS YEARBOOK, 1951 


Although all other leading metals (steel, copper, lead, and zinc) 
were controlled by the same price regulation, increases were granted for 
lead and zinc during the last quarter of 1951, and steel prices had 
increased during January. The price of copper (electrolytic at New 
York) remained constant at 24.37 cents per pound. Yearly average 
prices for all of these metals increased because of the lower prices in 
. effect during the early periods of 1950. 

The price of secondary ingot at the beginning of 1951 was the highest 
in history. In January 95-5 aluminum-silicon alloy was selling for 
33% cents per pound; high-grade scrap (2-S clips) was ween at the 
same price as primary ingot. These prices continued, with small 
increases and decreases, depending on the grade of ingot and scrap, 
until July. On June 29, the Office of Price Stabilization issued CPR- 
54, Aluminum Scrap and Secondary Ingot, which established ceiling 
prices on aluminum scrap and secondary ingot, and stated, “The 
ceiling prices in this regulation are designed to correct this situation 
(price differential between primary and secondary) by rolling back the 
prices of secondary aluminum ingot and aluminum scrap to levels 
which reflect the value of their metallic content in terms of the ceiling 
prices prevailing for primary aluminum.” Prescribed periods were 
allowed for the scrap dealers and secondary smelters to work out their 
high-cost inventories. The new prices established by the order re- 
duced the average price of scrap by more than 50 percent and of 
secondary ingot by about 37 percent. 
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FiaGurE 3.—Price of aluminum ingot, electrolytic copper, and finished steel, 
compared with Bureau of Labor Statistics, general wholesale price index, 1980—51. 
Index numbers computed for aluminum ingot, electrolytic copper, and finished 
steel from prices reported by the American Metal Market, Bureau of Labor 
Statistics Index transposed from 1926 to 1941-45 base. 


ALUMINUM 139 


FOREIGN TRADE * 


United States foreign trade in aluminum in 1951, as indicated by 
the total value of exports and imports, declined 8.8 percent from 1950. 
Exports decreased 13 percent and imports 7.4 percent. 

The major United States aluminum-import items were crude metal, 
major exports semifabricated (semicrude), and manufactured items; 
however, for the first time in history imports of semicrude aluminum 
exceeded exports. Foreign trade declined throughout 1951; 67 per- 
cent of the exports and 62 percent of the imports were made during 
the first 6 months. The only foreign-trade classifications of aluminum 
that showed gains during the last half of 1951 were exports of crude 
and scrap metal; both had a low yearly tonnage. The per pound 
value of exported crude and semifabricated aluminum was higher than 
that of imported materials; exports averaged 22.5 cents per pound for 
pig, ingot, and slab and 34.3 cents per pound for semifabricated com- 
pared with 16.9 and 29.6 cents per pound respectively for imports. 
Per pound export values for scrap were much lower than for scrap 
imports (4.5 cents compared to 15.9 cents), reflecting the low grade of 
exported scrap, mostly borings and turnings, and the high grade of 
imported scrap, mostly ‘‘remelt pig.” 


TABLE 7.—Aluminum imported for consumption in the United States, 1949-51, 
by classes 


[U. 8. Department of Commerce] 


1949 1950 1951 
v Short Short Short 
or or or 
tang Value tons Value tons Value 
Crude and semicrude: 
Metal and alloys, crude............... 77, 342 |$21, 569, 460 |176, 778 |$48, 366, 733 |122, 404 | $41, 395, 428 
A SE AE 40,120 | 10, 542, 685 | 67,959 | 14, 149, 860 | 20, 009 6, 376, 578 
Plates, sheets, bars, etc............... 7, 864 3, 969, 939 | 10, 955 5, 016, 561 | 19, 403 11, 486, 358 
dy 1 Ee ta 125, 326 | 36, 082, 084 |255, 692 | 67, 533, 154 |161, 816 59, 258, 364 
Manufactures: 
Bronze powder and powdered foil..... 7 12, 127 30 30, 791 78 83, 706 
Foil less than 0.006 inch thick......... 197 188, 308 297 335, 088 810 1, 268, 292 
Leaf (5% Wi 514 Inches)..........29— (!) 29, 527 (1) 2 38, 727 (1) 27, 784 
Table, kitchen, hospital utensils, etc. . 93 177, 006 163 256, 523 548 1, 010, 295 
Other manufactures................... (3) 316, 044 (3) 2 371, 607 (3) 1, 816, 259 
du acia eee (3) 723, 012 (3) 2 1, 032, 826 (3) 4, 206, 336 
Grand total........:........... 2299 (3) 36, 805, 096 (3) 2 68,565,980 (3) 63, 464, 700 


! Leaves: 1949, 5,585,064; 1950, 10,515,034 (revised); 1951, 7,790,455; equivalent weight not recorded. 
2 Revised figure. 
i Quantity not recorded. 


Canada continued in 1951 as the major foreign supply of aluminum 
to the United States. Imports from Canada accounted for 73 percent 
of the total tonnage of crude and semicrude (semifabricated) alumi- 
num and 14 percent of the value of aluminum manufactures. Crude 
aluminum (ingot, pig, slab, etc.) imports are the most important in 
tonnage and value, and Canada supplied 86 percent of this type of 
metal. The other important (over 500 tons) exporters of crude 


! Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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aluminum to the United States were: Italy, 7,526 tons; Norway, 
3,103 tons; Japan, 2,939 tons; and Switzerland, 502 tons. The dis- 
tribution of aluminum-scrap imports was: Canada, 26 percent; Japan, 
23 percent; Germany, 12 percent; Netherlands, 11 percent; France, 10 
percent; New Guinea, 5 percent from surplus war material remaining 
from World War II, South Pacific Allied operations; United Kingdom, 
4 percent; and the remainder from 25 other countries. Canada 
supplied 38 percent of the semicrude aluminum (plates and sheets); 
United Kingdom, 21 percent; Italy, 12 percent; Germany, 11 percent; 
France, Belgium, and Japan, 4 percent each and 5 other countries 6 
percent. Countries from which over $100,000 value each in aluminum 
manufactures was imported, in order of value contributions, were: 
Italy, Germany, United Kingdom, Canada, Japan, and Switzerland. 

The year 1951 marked the fourth successive year in which aluminum 
exports declined. During 1949, 1950, and 1951 decreasing quantities 
of crude and semicrude (semifabricated) aluminum were exported 
while the value of exported aluminum manufactures remained rela- 
tively constant, indicating high demand for raw material at home 
and a steady demand for United States articles abroad. Of the total 
tonnage of crude and semicrude exported, 64 percent was shipped to 
countries in the Western Hemisphere. Pig, ingot, slab, and crude 
aluminum exports were distributed as follows: 31 percent to Canada, 
32 percent to Mexico, 25 percent to Argentina, 6 percent to Brazil, 
4 percent to other Central and South American countries, 1.6 percent 
to Israel, and less than Y percent to France and Greece. The United 
Kingdom received 95 percent of the exported scrap and most of the 
remainder went to Canada. Canada also received 28 percent of the 
semicrude aluminum, Venezuela 14 percent, Mexico 11 percent, 
Cuba 5 percent, 24 other Western Hemisphere countries 11 percent, 
Israel 9 percent, Philippines 10 percent, and Indonesia 6 percent; the 
remaining 6 percent went to 35 countries. 


TABLE 8.—Aluminum exported from the United States, 1949-51, by classes 
[U. S. Department of Commerce] 


1949 1950 1961 


Class 
Short Short Short 
Value tons Value tons Value 


Crude and semicrude: 


Ingots, slabs, and crude............... 8,018 | $3, 169, 680 662 $259, 408 960 $432, 832 
SCPOD EE 397 51, 588 800 93,317 | 1,460 130, 098 
Plates, sheets, bars, etC..............- 28, 764 | 18, 233, 412 | 19, 822 | 10,676,040 | 10, 995 7, 544, 458 

q BE 37,179 | 21,454, 680 | 21,284 | 11,028, 765 | 13, 415 8, 107, 388 

Manufactures: 
Foil and leaf.......................... 1,462 | 1,205, 492 832 720. 885 159 224, 602 
Mill shapes..........................- 2,179 | 2,507,381 | 1,952 | 2,316,685 | 1,402 2, 052, 040 
Powders and pastes (aie and 

aluminum bronze) (aluminum con- 

CONE A oe Gacuuceeweicie 380, 439 251 246, 505 552 536, 525 
Table, kitchen, and hospital utensils.. 925 | 1,673,619 678 | 1,319, 548 744 1, 656, 619 
Other manufactures................... (1) 5, 703, 042 (1) 6, 520, 597 (1) 6, 682, 768 

Tollos ss (1) 11, 469, 973 (1) 11, 124, 220 (1) 11, 152, 554 

Grand total......................... (1) 32, 924, 653 (1) 22, 152, 985 (1) 19, 259, 942 


t Quantity not recorded. 
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During 1951 the duty on crude aluminuin was reduced from 2 to 
1% cents per pound as a result of the Torquay Agreement, effective 
June 6, 1951. Duties on scrap and semifabricated aluminum were 
1% and 3 cents per pound, respectively, as prescribed in the Geneva 
Agreement effective January 1, 1948. The 1%-cent-per-pound duty 
on scrap had been suspended from October 1, 1950, to January 30, 
1952, by act of Congress (Public Law 535, 82d Cong.), and scrap 
aluminum entered duty free throughout 1951. 

In November the Defense Production Authority disclosed terms of 
a complicated trade agreement with the United Kingdom that would 
divert 11,000 short tons of Canadian aluminum scheduled for delivery 
to the United Kingdom to the United States. The metal was to be 
delivered over a 5-month period starting in November. In return, 
the United States was to allot additional tonnages of finished steel, 
“premium-priced” steel ingots, and iron and steel scrap to the United 
King dom. The aluminum was to be returned to Canada starting in 
the last quarter of 1952. 


TECHNOLOGY 


The techniques used in producing primary aluminum have remained 
basically the same in recent years. Recent improvements in reduction 
plants have been largely in improved design and larger production 
units. New alloys with improved physical properties were developed 
in 1951, and numerous improvements were made in fabricating tech- 
niques. 

The location of reduction plants before World War II, was based 
on the availability of low-cost hydroelectric power. The plant at 
Jones Mills, Ark., constructed with Government funds during World 
War II, was the first economic plant to use thermal power and marked 
the beginning of a new trend in aluminum production. With low-cost 
power from hydroelectric installations no longer available in the 
required quantities the aluminum industry turned to thermal power 
for a number of new plants. Power for 68 percent of the new capacity 
planned under the Government programmed expansion was to be 
thermally generated. The added capacity at Point Comfort, Tex., 
and new installations at San Patricio, Tex., and Chalmette, La., 
were to use power generated from natural gas. Power for Reynolds’ 
Jones Mill, Ark., plant was obtained from diesel-gas generators and 
from thermal power purchased from the Arkansas Power & Light Co. 
The new reduction plant under construction at Arkadelphia, Ark., 
was to receive five-eighths of its power from the Arkansas Power & 
Light Co. The Rockdale, Tex., plant was to utilize power generated 
by burning lignite char. 

Hydroelectric installations were to supply the power required for 
added capacity at plants in the Pacific Northwest at Longview, 
Spokane, and Tacoma, Wash., and Troutdale, Oreg., and for new 
reduction plants at Wenatchee, Wash., and Kalispell, Mont. Three- 
eighths of the power requirements for a new plant at Arkadelphia, 
Ark., were to io hydroelectrie, supplied by the Southwest Power 
Administration. 
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Although supplies of cryolite, fluorspar, and sulfur were adequate 
to meet the needs of the aluminum industry during 1951, the introduc- 
tion of large tonnages of new capacity in 1952 was expected to require 
large excesses of electrolyte (cryolite) for initial filling and operation 
of new electrolytic cells. The supply of natural cryolite from Green- 
land, the only commercial producer of this mineral, was limited. 
The Government, in conjunction with the primary aluminum pro- 
ducers, was making plans for increasing the supply of synthetic elec- 
trolytes during the latter part of 1951. These plans included the 
construction of new processing facilities, the opening of new fluorspar 
(used in production of synthetic cryolite) deposits, and the purchase of 
additional supplies from foreign sources. 

The Kaiser Aluminum & Chemical Corp. plant at Chalmette, La. 
was the first new reduction plant to start production since World 
WarII. When completed, it was expected to be the largest aluminum- 
production plant in the United States and the second largest in the 
world, second only to the Aluminum Co. of Canada plant at Arvida, 
Quebec. The Chalmette plant required about 75 buildings with 
nearly 35 acres of floor space. Eight potlines composed of 1,152 
electrolytic cells (144 per line) and 2 power installations with a ca- 
pacity of 478,200 kilowatts, equal to nearly one-half of the installed 
capacity at Hoover Dam, were completed or under construction. The 
electrolytic cells were equipped with Soderberg type self-baking 
electrodes. Two potlines were supplied with power from 80 Nordburg 
Radial engines connected to direct current generators. The other 
6 lines were to receive power from a steam power plant that included 
15 outdoor-type Foster-Wheeler steam generators, fourteen 25,000-kw. 
General Electric turbogenerators plus rectifier and transformer facili- 
ties for converting the high-voltage alternating current to 700-volt 
direct current for potline operation. Two smaller, 11,250-kw. 
generators supplied alternating current for auxiliary services. Both 
power plants used natural gas, as fuel and gas requirement were to be 
approximately 50 billion cubic feet annual Among other material 
requirements were to be 380,000 tons of alumina per year, 88,000 
tons of petroleum coke, 34,000 tons of pitch, 8,000 tons of anthracite, 
11,000 tons of fluoride salts, and 50 billion gallons of water. 

In 1951 a new “superstrength” alloy temporarily designated as 
XA78S, was developed through the cooperation of the Aluminum Co. 
of America, Navy Department, Bureau of Aeronautics, Department 
of the Air Force, and the aircraft industry. This alloy was an alumi- 
num-zinc-copper magnesium alloy similar to 75S, the highest strength 
alloy in commercial use, and had approximately 10 percent higher 
tensile and yield strength, with about the same elongation and fatigue 
properties. It was available to plane builders for experimental and 
controlled production use only. Limited tests indicated that the 
increase in mechanical properties would involve some sacrifice in 
workability. Alcoa patented a new type of aluminum-wire alloy 
containing boron (less than 0.5 percent) that was reported to have a 
better combination of strength and conductivity properties and could 
be cold-worked from hot-rolled rod without preparatory annealing. 
An improved aluminum casting alloy, known as ML, was developed 
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at the Materials Laboratory at Wright-Patterson Air Force Base, 
Dayton, Ohio, that had tensile, creep, and stress rupture properties 
about one-third higher at temperatures between 500° and 700° F. 
than other light-metal alloys previously used for cast-aircraft com- 

onents. Other new aluminum alloys developed were XA54S, a 
nigh-strength sheet and plate alloy designed for use in pressure vessels, 
and B50S-0, featuring easy workability and high fatigue strength for 
use in the manufacture of coiled tubing. Cupal, a bimetallic sheet, 
strip or tube of copper clad aluminum was developed and produced 
in Germany and distributed by the Eastern Brass & Copper Co., 
New York. | 

Joining of aluminum by soldering presented & problem because of 
the necessity for breaking up the tenacious oxide film that forms on 
aluminum. An (ita high-frequenoy soldering gun that breaks up 
this oxide layer by sound waves was developed by Mullard Electronic 
Products, London. A new lead-free aluminum solder melting at 
400° F. and flowing at 450° F., called Brazalloy No. 37, for use with 
Brazalloy AS No. 37 Flux, was developed for soldering all types of 
aluminum but 24ST alloy. Welding by the shielded-inert-gas metal- 
arc process, called sigma welding, employed a consumable wire elec- 
trode and permitted higher current densities (20 times carbon arc, 
double heliarc), deep penetration, narrow weld, and heat-affected area 
and produced less distortion in welded parts. 


WORLD REVIEW * 


World production of primary aluminum ingot in 1951 was 1,790,000 
tons (partly estimated), a 20-percent increase over 1950 (revised data) 
and 2% times the post-World War II low year in 1946. North 
American producers in the United States and Canada dominated 
primary production, supplying 65 percent of the world total. Europe, 
exclusive of the U. S. S. R. and satellite countries, produced 20 per- 
cent, Asia 2.5 percent, and Russia and its satellites 12.5 percent 
(estimated). Every aluminum-producing country except the United 
Kingdom increased output in 1951. Brazil, the only new producer, 
was obtaining aluminum from a reactivated plant that had been idle 
since 1946. The United States, with the largest tonnage gain (107,300 
tons), had a small percentage increase, 16.5 percent, when compared 
with Western European producers. Western Germany increased pro- 
duction by 166 percent, France 50 percent, Italy 34 percent, Austria 
47 percent, and Switzerland 25 percent. In the Far East, Japan was 
the only large producer and increased output 49 percent over 1950. 
By continental areas, North America showed a gain of 15 percent, 
Europe (excluding U. S. S. R. and satellites) 45 percent, and Asia 44 
percent over 1950. Despite the large increase in primary aluminum 
produced in 1951, construction of additional facilities was underway 
in Canada, United States, Brazil, Norway, Spain, Western Germany, 
Sweden, Yugoslavia, Hungary, U.S.S. R., and Taiwan. A new plant 
was under construction in Tasmania, Australia. Gold Coast (Africa), 
Venezuela, Borneo, and New Guinea were being studied as possible 
future sites for aluminum smelters. 


! Weight units metric tons unless otherwise specified. 


144 | MINERALS YEARBOOK, 1951 


TABLE 9.—World production of aluminum, 1945-51, by countries, in metric tons 


[Compiled by Pauline Roberts] 
Country 1945 1946 1947 1948 1949 1950 1951 
AUSTA- cocked hee 5, 250 1, 032 4, 544 13, 319 14, 835 17, 988 26, 380 
Brazilec ai meets E A AA APA E AA (1) 
Canada. .-.------------------ 195,691 | 175,449 | 271,302 | 333,007 | 335,172 2 360, 043 | 3 405, 600 
China: Manchuria........... 31,900 A A AAA EE 1 (1) 
o AAA et a 37, 225 47, 952 53,395 | 263,701 54, 140 2 60, 715 91, 080 
"ege o E 7,306 28, 848 | 227, 840 74, 136 
est Germany AAA | 2 on ann | AAA A ; s 
East Germany........... } ? 20, 000 (1) (1) (1) () y 
o a 2, 351 1,970 ,203 | 39,400 | 314,000 0 (1 
rhel 2, 29 3, 296 23,275 3, 421 3, 547 3, 650 
Itäly A A A ee 4, 347 11, 040 25,065 | 233,081 | 225, 675 37,070 49, 750 
JD =>. eso tocante a 16, 450 3, 190 2, 700 6, 965 1, j 
TOPCO ias 1, 1, 600 1, 300 3 1,300 (1) (1) 
Norway.--...--..------------ 4, 608 16, 692 21, 725 31,041 | 235, 697 2 46, 560 51, 240 
| 5:5) A SNC ents ee 2 , 007 1, 000 5 1,2 2 2, 338 3, 847 
Sweden (includes alloys) ----- 3, 236 3, 566 2, 892 3, 279 3, 929 2 4, 038 6, 600 
Switzerland.................. , 029 13, 083 18,458 | 219,200 | 221,600 3 19, 200 3 24, 000 
aiwan (Formos8)...........| 5902 |.......... 2 , 909 21,312 1, 761 2, 598 
BS NEIN 86,310 | 105,000 | 120,000 | 140, 65, 190, 200, 000 
United Kingdom............. 32, 432 32, 067 29, 384 30, 510 30, 232 29, 94 28, 
United States. ............... 449,109 | 371,608 | 518,680 | 565,587 | 547,449 651, 920 759, 202 
Yugoslavis.-...-.------------lļ---------- 560 1, 330 , (1) 
Total (estimate). .....- 870,000 | 790,000 [1,080,000 |1, 265, 000 |1, 305, 000 | 1,495, 000 | 1, 790, 000 


1 Data not available; estimate by authors of chapter included in total. 
? Revised figure. 

3 Estimated. 

4 April to June, inclusive. 


Australia.— Australia's first primary aluminum plant, being con- 
structed at Bell Bay, Tasmania, was expected to reach the production 
stage by late 1953 or early 1954. "The annual capacity of this plant 
was rated at 13,000 metric tons of aluminum ingot. Reports on the 
construction progress disclosed that 95 percent of the steel for buildings 
and stores and 75 percent of the plant and equipment had been or- 
dered. Japanese steel was imported to expedite construction. Tech- 
nical assistance on the layout of the works and the design of specialized 
equipment was supplied by British Aluminum Co., Ltd. 

Austria. —Aluminum production in Austria reached a postwar high 
of 26,380 tons. Austria had production facilities to produce over 
50,000 annual tons, as shown by the peak August production of 4,192 
tons, but the power supply was not adequate to supply these facilities. 
The major part of the production—about 20,000 tons—was obtained 
from the Ranshofen works and the remainder from Lend (Salzburg). 
A new 6,000-ton-per-year addition to the Lend plant was completed 
and put in operation in October. This plant produced its own power 
and would not be affected by power shortages. The power supply, 
which showed a marked increase in 1951, was expected to show further 
improvement in 1952. New power stations went into operation, and 
the new Limberg reservoir was completed. Completion'of the Kapiun 
hydroelectric plant, expected in 1952, would raise the production of 
the Ranshofen plant. It was reported that producers were unable to 
accept all foreign orders for virgin metal, even though offers up to 
$700 a ton exceeded world market levels. 

An aluminum semifabrication plant (extrusions, sheet, wire, etc.) 
went into operation in the summer of 1951 and had manufactured 
some 9,000 tons of aluminum shapes by the end of the year. This 
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plant was being expanded to produce a number of new aluminum- 
alloy semifabricated materials. 

Brazil.—In 1951 Brazil became, for the second time, the only South 
American producer of primary aluminum. The aluminum plant at 
Ouro Préto, Minas Geraes, began operating in October and was being 
run by Electroquimica Brasileira. This plant was constructed during 
World War II and produced 480 tons of metal in 1945 but closed early 
in 1946. The annual capacity of the smelter was between 2,000 and 
3,000 tons. Bauxite was obtained from nearby deposits; power was 
supplied from company-owned hydroelectric plants and mineral pitch 
by the National Steelworks at Volta Redonda. Other raw materials, 
such as petroleum coke, caustic soda, fuel oil, and cryolite, were im- 
ported. The majority of the company stock was indirectly held by 
Aluminum, Ltd., through its subsidiary Aluminio de Brazil. The 
Companhia Brasileira de Alumino started construction of a 7,000-ton- 
per-year-capacity plant in Sáo Paulo. It was planned to purchase 
equipment in Italy and Western Germany. The two facilities were 
to have capacity to supply most of Brazil's demand for aluminum. 

Canada.—Production of primary aluminum in Canada increased 13 
percent over 1950 to 405,600 tons. Four reduction plants were in 
operation, all in Quebec Province, at Arvida, Isle Maligne, Shawinigan 
Falls, and Beauharnois. Aluminum production wás lower than antici- 
pated because of subnormal water conditions during the fall months, 
causing a partial shutdown of the potlines at Arvida and Shawinigan 
Falls. A strike at the Shawinigan Falls plant also depressed produc- 
tion, however, company officials stated that because of low water 
conditions the strike was of comparatively little significance. The 
Beauharnois works, closed since the end of the war, was reopened, and 
an expansion of the Isle Maligne was completed during the second 
quarter of 1951. 

Shipments of aluminum in all forms, according to the 1951 Annual 
Report of Aluminium, Ltd., totaled 434,000 tons. The distribution 
of aluminum in ingot form was 181,600 tons to the United Kingdom, 
93,700 tons to the United States, 78,500 tons to Canada, and 48,900 
tons to other countries. Shipments to the United States included 
4,000 tons of ingot diverted from the United Kingdom under a trade 
agreement which called for a total delivery of 10,000 tons over a 
5-month period beginning in November. The decline from 1950 
of 53,800 tons in shipments to the United States was due in large 
part to contracts with the United Kingdom under which Canadian 
commitments to that country were increased. In addition, Canadian 
consumption increased 18,500 tons and shipments to other countries 
11,100 tons. 

The Canadian aluminum industry was conducting two major 
expansion programs, one in the Province of Quebec and the second 
in the Province of British Columbia. The program in Quebec was 
largely one of increasing hydroelectric power-generating capacity to 

ermit full utilization of the existing aluminum-reduction capacity 
m Quebec and to supply additional power for a second expansion 
at the Isle Maligne plant. The Quebec smelters had not operated 
at rated capacity since World War 11, when large amounts of purchased 
ower were diverted, by Government orders, from less essential uses. 
wo new power plants on the Peribonka River, known as Chute du 
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Diable and Chute-a-la-Savane, with a firm generating capacity 
totaling 410,000 hp., were scheduled for completion in late 1952 or 
early 1953. The expansion program in British Columbia called for 
construction of a reduction smelter and power facilities, with alumina 
to be supplied from a plant in Jamaica. The project included con- 
struction of a dam across the Nechako River to seal the eastern exit 
of the watershed; a 10-mile tunnel through the Coastal Range to the 
Kemano powerhouse built a quarter of a mile inside the Coastal 
Range’s Portal Mountain, with an initial capacity of 450,000 hp. 
and a potential capacity of 1,650,000 hp.; and a 50-mile transmission 
system to Kitimat, where the reduction plant was to be located. 
Harbor and dock facilities for rapid handling of alumina cargos from 
Jamaica were to be constructed at Kitimat, which is on tidewater 
at the head of the Douglas Channel. The hydro potential of the 
British Columbia project was rated capable of generating enough 
power to produce 500,000 tons of aluminum annually. The develop- 
ment was planned as a three-stage expansion. The first stage was 
to provide power and reduction facilities for 83,000 tons of aluminum 
annually; in the second stage a total of 250,000 tons was to be produced 
annually and in the third stage 500,000 tons. Initial production was 
planned for mid-1954. The completion dates of latter stages was to 
depend on the world demand for aluminum. Construction of the 
dam, tunnel, powerhouse site, smelter site, and dock facilities was 
in progress during 1951. 

France.—In 1951 France, the largest producer in Western Europe, 
produced 91,080 tons of aluminum, the highest annual production 
ever attained and a 50-percent increase over 1950. Of the total, the 
Compagnie de Produits Chimiques et Blectrométallurgiques Alais, 
Froges et Camargue ec proce 82 percent and the Société 
d'Electrochimio, d'Electromét uae et des Ocieries Electriques 
d’Ugine (Ugine) the remainder. aluminum in France was mar- 
keted through L’Aluminium Frangais. The record production was 
possible because of modernization of plant facilities and an improved 
electrical power supply. Despite the increased production, exports 
were banned except to fulfill previous commitments to the Nether- 
lands and South America and that which went to Belgium in exchange 
for copper. os were approximately 8,000 tons, less than half of 
1950 exports. The consumption pattern in France showed the auto- 
mobile industries as the major consumer (approximately 30 percent) 
followed by the electrical industries (approximately 24 percent). The 
domestic price of po aluminum, fixed by the French Govern- 
ment, was raised from 161,000 francs ee ton (21 cents per pound) 
to 181,000 francs (23.5 cents per pound) in October. A premium of 
19,000 francs per ton (2.5 cents per pound) was added in December 
to cover higher power costs, part of which was supplied from thermal 
power plants, during the winter. Export prices were not controlled. 

Germany.—Aluminum production in West Germany was more 
than 2% times that of 1950, totaling 74,136 tons in 1951. The com- 
bined capacity of the three plants operating in 1951 was about 95,000 
annual tons, but power shortages prevented capacity operation. The 
ceilings placed on aluminum production by the allied powers were 
removed, and previous plans for dismantling aluminum facilities 
were abandoned. The second of three potlines at the Luenen (West- 
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phalia) works was opened in March 1951; the first line had resumed 
operation in December of 1950, and total operation of the plant was 
planned in 1952. The third line of the Toeging (Bavaria) plant, 
which had been dismantled, was being rebuilt. The Erftwerke (Grev- 
enbroich) hyrdoelectric plant and aluminum plant (near Cologne) 
were being reconstructed, and operation of 11,000 tons of annual . 
capacity was anticipated for early 1953. Construction of new power 
facilities on the German-Austrian border, to be owned by the Austrian- 
Bavarian Power Co., was begun in March, mainly to supply power 
to Toeging in Western Germany and the Ranshofen plant in Austria. 
A rolling mill near Ranshofen opened in 1951 and produced about 
10,000 tons of aluminum sheet and shapes. The price of aluminum 
from January to April was 2.08 DM per kilogram, equal to approxi- 
mately 22.4 cents per pound. 

Statistical data on aluminum production in East Germany 
(Soviet) were not available and it was doubtful that appreciable 
amounts of primary aluminum were produced in this area. A small 
potline at Bittlefeld (Saxony) was reported in operation to supply 
pure aluminum for upgrading reclaimed metal. 

Hungary.—Hungary was the only Soviet satellite country known 
to produce primary aluminum. Under the Soviet blueprint for expan- 
sion of mineral and metal production in the satellite countries, Hun- 
gary was to expand aluminum production. A precise evaluation of the 

rogress made toward realization of these plans was impossible 
besado of the lack of reliable statistical data. 

India.—Two companies, the Indian Aluminium Co., Ltd., an 
Indo-Canadian company, and the Aluminium Corp. of India, an all- 
Indian company, supplied all of the PENA production of India. 
Plans for expanding facilities to supply India's total requirements 
were being investigated by the producers and by the Government. 
The Government of India Planning Commission recommended expan- 
sion of existing facilities in preference to establishing new plants. The 
maximum capacity to which the existing plants could be expanded, 
based on the availability of electrical power, was estimated at about 
5,000 annual tons. A new plant of 15,000 tons annual capacity 
was tentatively suggested for Hirakud in Orissa, using GEN Eeer 
power from a dam and generating facilities yet to be installed. Ex- 
ports of all aluminum products were prohibited, except for aluminum 
utensils, which India had exported to South Asia, the Middle East, 
end East Africa for a number of years. 

Italy.—Production of primary aluminum in Italy in 1951 was: at 
an alltime high. The total annual capacity of the country was approx- 
imately 57,000 tons, held by three companies: Societa Allumino Veneto 

er Azioni (S. A. V. A.), with a plant at Purto Marghera; Industria 

ozionale Allumina (I. N. A.), incorporated in the Montecatini 
enterprises in 1951 with plants at Mori and Belzano; and Societa 
dell’Allumino Italiana (S. A. Li, with a small plant at Borgofrance 
d'Ivria. The capacity was distributed approximately as follows: 
I. N. A., 60 percent; S. A. V. A., 30 percent; and S. A. I., 10 percent. 
S. A. V. A. also produced “superpurity” aluminum of 99.99-percent 
purity. New hydroelectric facilities on the Travignolo (Province 
of Trento), with a yearly output of 100 million kw.-hrs., were under 
construction for improved power supply at Porto Marghera. 
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The official price of aluminum (99.0 percent purity) was raised 
from 340 lire to 365 lire per kilogram (24.7 cents to 26.5 cents per 
pound) in March. The import duty on aluminum was 28 percent 
ad valorem. 

Japan. —Production of primary aluminum in Japan in 1951 was 
about 36,780 tons, an increase of about 49 percent over 1950. The 
increased production came from reactivation of production facilities 
that had been idle since World War II. The 1951 production was 
about one-third of the rated primary capacity of Japan in 1942. 
Primary aluminum was produced by three companies, Japan Light 
Metals (Nippon Kerkinzoku KK), Showa Electrical Industries 
(Showa Denko KK), and Nisshin Chemical (Nisshin Kaguku KK). 
Exports of primary pig and ingot aluminum, which totaled more 
than production in 1950, declined from 14,844 tons to 4,546 in 1951. 
The decrease in exports was caused by increased consumption in 
Japan and the premium price of Japanese aluminum. In January 
the price of 99.5-percent aluminum was increased to 210,000 yen per 
ton (26.5 cents per pound) and in September to 235,000 to 240,000 
yen per ton (30 cents per pound). 

New Guinea.—A prospective aluminum reduction development in 
New Guinea that would use waterpower from the Owen Stanley 
Range was being investigated by the Australian Government and the 
British Aluminium Co., Ltd. A preliminary survey revealed that 
15 million kw. of power could easily be developed and that 100 million 
kw. would eventually be available. 

Norway.—Norwegian production of primary aluminum reached an 
alltime high of 51,240 tons in 1951, marking the sixth successive year 
of degna adage The increase over 1950 was due largely 
to the first full year’s operation of the second potline of the reduction 
plant at Aardal. 

Although Norway’s aluminum requirements were estimated at 
10,000 to 15,000 tons per year, less than one-third of the production, 
work on a new 40,000-ton-per-year-capacity smelter at Sunndalsora 
was in progress. According to plan, the plant was to consist of an 
anode paste plant, 2 potlines of 132 cells each, a rectifier station, and 
facilities for producing notched bars, wire bars, rolling slabs, billets, 
and alloy ingots. Space was reserved for an additional 34 cells, which 
would increase the capacity to 50,000 tons a year. Alumina was to 
be imported under a long-term contract with Aluminium Union, Ltd., 
of Canada, which provided for delivery of 800,000 tons of oxide. The 
new works was to cost an estimated $35,000,000, $24,000,000 of which 
the Norwegian Government was to receive in the form of an ECA 
loan. The ECA loan was to be repaid by deliveries of aluminum over 
a 10-year period starting in 1955. The State-owned Aura power 
station was being expanded to a generating capacity of 250,000 kw, 
about half of which was for the Sunndalsora plant. Initial production 
was anticipated in 1954.’ 

Exports of aluminum were 41,881 tons in 1951 as compared to 
40,351 tons in 1950 and were expected to be somewhat lower in 1952 
because of increased domestic consumption, chiefly in electrical power 
transmission. A/S Aardal og Sunndal Verk was reported to be 


"Light Metals, New Aluminum Smelter for Norway: Vol. 15, No. 166 ,January 1952, pp. 14, 15 
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receiving about 4,000 kroner per ton (25.4 cents per pound) for alumi- 
num at the end of 1951, 

Spain.—The production of aluminum in Spain increased 65 percent 
over 1950 to 3,847 tons. The added production was obtained by 
expanding operations at the reduction plant of Empresa Nacional de 
Alumino S. A. at Valladolid. This plant, opened in November of 
1949, had a planned capacity of 5,000 annual tons and produced about 
2,500 tons in 1951. Consumption (fabrication) capacity exceeded the 
supply of ingot material and prices were much higher than in other 
Western European countries. Duties on imports varied from 19 
cents per pound for ingot to $1.19 for foil sheets and coils less than 
0.5 mm. thick. The high duties, exchange difficulties, and low 
domestic production depressed fabrication and consumption. 

Sweden.—Sweden increased its production of aluminum and alu- 
minum alloys from 4,038 tons in 1950 to 6,600 in 1951. Swedish 
consumption was estimated at 16,000 to 17,000 tons annually, and 
plans were underway for increasing the production capacity to 10,000 
tons per year by 1954. The major part of Sweden’s-imports was 
from Norway. 

Switzerland.—An increase of almost 5,000 tons in 1951 production 
over 1950 was due chiefly to greater demand and higher prices for 
aluminum products. Electrical power was purchased from noncom- 
pany sources to maintain maximum production during the winter 
months, when company-owned hydropower production decreased. 
Imports of virgin aluminum increased from 2,745 tons in 1950 to 
5,120 in 1951. The domestic price for pure aluminum pig, which was 
2 francs per kilogram (21.2 cents per pound) during 1950, was raised 
to 2.3 francs per kilogram (24.3 cents per pound) in January 1951. 
The average price of exported aluminum pig was 258 francs per 100 
kilograms (26.8 cents per oe in November 1951 compared with 
206 francs (21.5 cents) in November 1950. 

Taiwan (Formosa).—Production of 2,598 tons of aluminum by the 
Taiwan Aluminum Corp., the only producer in 1951, marked a post- 
war peak but fell short of the 3,300-ton goal. Production was limited 
by a shortage of raw materials and replacement equipment and by 
insufficient power for continuous operation. The company made 
plans to rehabilitate additional units of the reduction plant, which had 
an annual capacity of 15,000 tons under Japanese management, and 
for installation of a foil mill to supply the island’s tea and cigarette 
industries. 

United Kingdom.—Production of virgin aluminum in the United 
Kingdom declined about 6 percent from 1950 because of inability to 
maintain an adequate labor force for the Highland Reduction Works. 
During the post-World War IT years United Kingdom production had 
been relatively constant, and no large increase in domestic production 
was feasible because of the limited power resources of the British 
Isles. The domestic primary aluminum capacity of 30,000 annual 
tons supplied about one-sixth of United Kingdom requirements, and 
provisions for obtaining the major part of its aluminum requirements 
were made through long-term contracts with Canada. The United 
Kingdom was actively investigating new sites that might offer promise 
d economical aluminum production in Gold Coast (Africa) and 

orneo. 
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Throughout 1951 the aluminum picture in the United Kingdom was 
similar to that in the United States; demand was ahead of supply, 
consumption of primary metal was controlled by the Government, 
ceiling price orders were necessary to control the price of secondary 
metal. The price of virgin aluminum was raised from 120 to 124 
pounds per long ton (15-15.5 cents per pound) in January 1951, 
where it remained throughout the year. | 

Yugoslavia.— The aluminum-reduction plant at Lozovak, Dalmatia, 
was being expanded during 1951. "The reported capacity of this plant 
was 3,000 tons a year before expansion and the capacity was to be 
raised to 7,000 tons. Construction continued on a plant partly built 
by the Germans during World War II at Strnisce, Slovenia. The first 
reduction building, reported to be the largest industrial building 
in Yugoslavia, had been completed, and electrolytic cells were being 
installed. The yearly capacity of the first potline was to be 15,000 
tons a year, and initial operation was planned for 1954. 


Antimony 
By Abbott Renick and E. Virginia Wright 


4e 
GENERAL SUMMARY 


E 1951 world output of antimony—64,000 metric tons—was 
20,000 tons higher than in 1950 and exceeded the 1942-46 average 
(40, 860 tons) by 57 percent. 

Increases in the domestic primary antimony industry were as fol- 
lows: Mine output, 39 percent; smelter production of metal, oxide, 
and sulfide, 29 percent; consumption of primary antimony, 13 percent; 
and industry stocks, 6 percent. Imports of antimony contained in 
ore, of metal, and of oxide and needle antimony increased 2 percent. 
Secondary production was 10 percent above the 1950 output. Quoted 

rices for antimony, RMM Brand, in cases, New York City, varied 
E a low of 33.78 and high of 51.85 cents per pound. According 
to the American Metal Market, average price for the metal duri 
1951 was 44.17 cents (New York equivalent) per pound compare 
with 29.41 cents in 1950. 

The “new supply” of primary antimony in 1951, in terms of recov- 
erable metal, was 20,430 short tons. A breakdown of this supply 
shows that domestic antimony ores contributed 3,194 tons,’ domestic 
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Figure 1.—World production, United States imports and New York price of 
antimony, 1915-51. 


1 In terms of recoverable metal content calculated at 92 percent of mine and mill production. 
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and foreign lead-silver ores 2,356 tons, and imports 14,880 tons. The 
contained antimony imported for consumption arrived as follows: 
Ore and concentrates (in terms of recoverable metal), 10,953 tons; 
metal, 2,231; needle, 4; and antimony oxide, 1,692. The supply from 
secondary sources was 23,943 short tons. 

Total consumption of antimony in the United States in 1951 was 
43,818 short tons, comprising 17,519 tons of primary, 2,356 tons of 
antimony contained in domestic and foreign silver and lead ores 
consumed by primary lead refineries in the manufacture of anti- 
monial lead, and 23,943 tons of secondary antimony. 


TABLE 1.—Salient statistics of antimony in the United States, 1942-46 (average) 


and 1947-51 
1942-46 
(aver- | 1947 1948 1949 1950 1951 
age) 
Production: 
Primary (antimony content): 
Mine (shipments) - ....-...----------- short tons..| 3,534 | 5,316 | 6,489 | 1,636 | 2,497 3, 472 
Smelter, from domestic and foreign ores....do...-| 14,816 | 13,782 | 14,308 | 8,099 | 9,471 | 12, 228 
Secondary (antimony content). .............. do....| 17,166 | 22, 984 | 21, 592 | 18,061 | 21,862 | 23, 943 
Imports for consumption........---.----------- do....| 20,084 | 15,153 | 17,198 | 9,463 | 15,538 | 16, 181 
Antimony in ore. ..._.........------.-------- do....-| 19,065 | 9,257 | 13,464 | 7,473 | 9,746 | 11,905 
AA Her: do.... 105 7 533 81 19 6 
E AAA A End E cece do.... 914 | 5,879 | 3,201 | 1,853 | 4,632 2, 231 
A O cea d do. |. XD A EE 56 | 1,160 2, 039 
Exports of antimony ore and metal............. do.... 568 808 327 485 154 168 
Consumption of primary antimony 2........... do....| 22,078 | 16,647 | 15,455 | 11,530 | 15,404 | 17, 519 


cents per pound..| 16.09 | 33,45 | 36.67 | 38.73 | 29.41 44,17 
World production t (contained).......... metric tons..| 40,860 | 38,000 | 45,000 | 37,000 |544,000 | 64,000 


1 Data not available, 1942-43. None imported, 194446. 

2 Antimony contained in domestic and foreign silver-lead ores, recovered at primary lead refineries, and 
marketed in antimonial lead, not included. 

3 American Metal Market. 

4 Exclusive of U. S. S, R. 

$ Revised. 


Government Regulations.—As a result of the defense program, 
together with the continued high level of civilian demand, the Gov- 
ernment moved to conserve the supply of antimony. The National 
Production Authority placed limitations on inventories of antimony 
and materials containing antimony, other than ores and concentrates. 
Effective February 16, 1951, Order M-39 limited acceptance of de- 
liveries to the smallest quantity of material reasonably required 
to meet the current scheduled rate of operations during the next 
succeeding 60-day period, or in excess of & practicable minimum 
working inventory. Order M-39 provided that any person who pro- 
duced, consumed, imported, shipped, or received 2,000 pounds or 
more of antimony contained in antimony ores and concentrates, 
antimony metal, antimony oxide, or antimony sulfide in any calendar 
month or who, on the last day of any calendar month, had in his pos- 
session or under his control 2,000 pounds or more of antimony con- 
tained in these forms and materials, should complete and file Bureau 
of Mines report form 6-1016-M. (See Price section of this chapter 
for price regulations.) 
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DOMESTIC PRODUCTION 
MINE PRODUCTION 


During 1951 production (shipments) of antimony ores and concen- 
trates totaled 9,401 short tons containing 3,472 tons of antimony, of 
which 3,194 tons was estimated as recoverable. (For recovery of 
antimony from silver and lead ores, see Smelter Production section 
of this chapter.) Compared with 1950, the 1951 output from anti- 
mony ores and concentrates increased 39 percent. 

Alaska.— Earl Pilgrim operated the Stampede mine in the Kantishna 
district, where a new ore discovery was made during the year; Alamco, 
Inc., conducted the Sawtooth Mining Co. operations and also worked 
the Tok district property of Sam Gamblin. 

Idaho.—Bradley Mining Co., the principal producer of antimony 
in the United States, produced 8,120 short tons of concentrate contain- 
ing 2,851 tons of antimony. Improvements and plant additions 
included moving the crushing plant feed bins to a new location. 

Hermada Mining Co. operated its mine in Elmore County, and the 
Sunshine Mining Co., Shoshone County, recovered considerable 
antimony from silver-lead ores. 

Nevada.—G. A. Peterson operated the New Potosi mine in Min- 
de County, and John Heizer operated an antimony mine in Pershing 

unty. 

Washington.—Gray, Oberbillig, and Person (G. O. P. Antimony, 
Inc.) operated the Lucky Knock and Bales Mines in Okanogan County. 


TABLE 2.—Antimony-bearing ores and concentrates produced (shipments) in 
the United States,! 1942-46 (average) and 1947—51, in short tons 


Antimony content 


Antimony content 


Gross Gross 
CS weight Average = weight +, | Average 
Quantity percent Quantity percent 
1912465 (average)... 13, 239 3, 534 POSE T AID rara 31.1 
INS 2 R 5, 316 LOA AAA ), ; 36. 3 
Uk c BEEN UR 16, 239 6, 489 O 190] IRE ee an 37.0 


1 Includes Alaska. 


SMELTER PRODUCTION 


Primary.—Antimony smelters in the United States produced metal, 
oxide, sulfide, and residues containing a total of 12,228 short tons of 
antimony from domestic and foreign ores in 1951, a 29-percent increase 
over 1950. Approximately 61 percent of the output in 1951 (about 
65 percent in 1950) was in the form of oxide. 

In 1951, 2,356 short tons of antimony (17 percent less than in 1950) 
was recovered in antimonial lead produced by domestic primary lead 
refineries from silver and lead ores. (See Lead chapter of this volume 
for detailed discussion of antimonial lead production.) 

Secondary.—Antimony produced at secondary metal plants was 
21,883 short tons, plus 2,060 tons recovered in antimonial lead from 
scrap at primary lead refineries, for a total production of 23,943 short 
tons, a 10-percent increase over the 21,862 tons produced in 1950. 
(See Secondary Metals—Nonferrous chapter of this volume for 
detailed review.) 
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TABLE 3.—Antimony metal, alloys, and compounds produced in the United States, 
1942-46 (average) and 1947-51, in short tons 


Antimonial lead produced at primary lead refineries 


metal, Antimon tent Total 
oxide Onion secondary 
Year and sul- 
e 
Gross 

(anti- | weight | From From 

mony : From 
content) domestic | foreign serap 


ores ! ores 2 


es o || tein St | e G [e vv — | ey oe 


1942-46 (average)...... (4) 56, 031 1, 796 535 
1947 1, 460 


1, 468 

—— 13, 782 86, 075 571 2, 902 
IM ee 14,308 | 100, 764 2, 190 1,031 2, 539 
A 8, 099 41, 402 1, 214 396 1,775 
E — —Á 9, 471 61, 912 2, 253 597 1, 654 
ME "— dice 5 12, 228 65, 309 1, 663 693 2, 060 


1 Includes primary residues and small quantity of antimony ore. 

2 Includes foreign base bullion and small quantity of foreign antimony ore. 

3 Includes antimony content of antimonial lead produced at primary lead refineries from scrap. 
1 Data not available. 

$ Includes primary antimony residues. 


CONSUMPTION AND USES 


The total consumption of antimony in the United States in 1951 
was 43,818 short tons, an increase of 9 percent over 1950. Primar 
antimony used was 17,519 short tons (15,494 tons in 1950); the anti- 
mony content of lead-silver ores consumed in the manufacture of 
antimonial lead by primary lead refineries was 2,356 short tons (2,850 
in 1950), and the alloy content of secondary antimony was 23,943 
short tons (21,862 tons in 1950). 

Consumption of primary antimony in the manufacture of finished 
products exceeded that for 1950 by 13 percent, with use in metallic 
products decreasing 19 percent and in nonmetallic products increasing 
66 percent. (See table 4.) Antimony recovered and simultaneously 
consumed in antimonial lead was 17 percent less than in 1950. Con- 
sumption of secondary antimony was chiefly in metallic products and 
increased 10 percent over the amount consumed in 1950. 

Progress was announced in 1951 in the development of a marine 
paint to eliminate the hazard of fire. “Erifon,” a flame retardant, 
was described as essentially a solution of titanium tetrachloride and 
antimony chloride in water.’ 

A new fluorescent lamp with a double cathode in place of the 
standard single cathode was reported to have exceedingly long life— 
up to 10,000 bours under rigorous conditions. The addition of anti- 
mony 51 to the phosphor powder was said to be an effective activator, 
esie also reduced the tendency toward tube discoloration of standard 
amps. 


2 E&MJ Metal and Mineral Markets, vol. 22, No. 19, May 10, 1951, p. 7. 
3 Mining Journal (London), vol. 236, No. 6028, March 2, 1951, p. 204. 
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TABLE 4.—Industrial consumption of primary antimony, 1947-51, in short tons! 


Product 1947 1948 1949 19502 | 1951? 
Metal products: 
SOV A OV d. Eo nu uo cidem abe dr A ed 24 21 6 9 4 
ia AS So os Sn A E NI A 36,172 |36,024 | 34,737 | 3 4, 012 2, 431 
ONE ee coer a a OI OI OI (4) 2, 774 
Bearing metal and ORT ME AE eser Ee DES 2,056 | 1,803 873 | 3, 256 1, 308 
RCTs Parl SOC =s EA RAS AREA ee 61 62 172 72 95 
A A IE PAR PISA SEEN MEME 129 81 49 126 79 
Collapsible tubes and folla......:2. 2 acces re ttm 77 31 14 23 18 
E AAA e AS IA OS e EA PEO AO PR E 11 
NE MTD NOG o bae 225 195 306 300 180 
Oe AREA EAS sek Deets esd 132 145 155 162 123 
Here SCTE RE OR LO 1,216 | 1,019 587 766 709 
ANA A A A O IA 4) (4 OI (4) 41 
TODA metal Cette, derrocado 10,092 | 9,381 | 6,899 | 9,626 7, 773 
Nonmetal products: 
Ammitin DEMONS EE 16 6 9 9 18 
Antimony salido (precipitated)... 25-3 RA A AA A nme ds: 5 68 
O PR AAA EA RR ASIA (8) (8) (8) (8) 20 
Flameproof coatings and compounds...................... (9) (9) (9) (8) 463 
Miamanrooled eege Sege sonar ec AA re rte 205 388 273 369 2, 690 
Frits and ceramic enamels- erger aequus mec dei 1,754 | 1,561 1,155 | 1,462 1, 476 
GRE And e AM AS E NS 421 352 296 579 570 
LI A AAA I eheu 23 37 28 56 31 
PaAmERNG IRCUUGIS IRA A A eroi 1, 324 1, 288 874 267 962 
PIEHIBDI S. cc Ra AR iau dere (6) (8) (8) 6) 705 
y A EE E e EE EE 7156 228 498 737 747 
Rubber Droduoli. LL. ocd ci soc rr as 39 41 55 103 19 
TOY AAA AA EIA AO A E 0 6 (0) 6 
TS el EE TEE Set IO AE O, 2,617 | 2,173 | 1,443 | 2, 286 2, 053 
Total nonmetal products---.-..-------------------------- 6,555 | 6,074 | 4,631 | 5,868 9, 746 
Grand  GOGRI WEE 16, 647 | 15,455 | 11,530 | 15,494 | 17,519 


1 Data for 1947-48 compiled from monthly applications filed with the Office of Materials Distribution, 
U. E pepercment of Commerce (formerly with War Production Board and Civilian Production Adminis- 
tration). 

2 Data 1950-51 include certain intermediate smelting losses which have been deducted for carller years. 

? Includes alloys, battery metal, and other. 

4 Included with ‘‘Antimonial lead." 

5 Not reported as an end use in prior years. 

St Included with “Other nonmetal products.” 

? Consumption April through December 1947; January-March included with “Other.” 

$ Also includes antimony trichloride and sodium antimonate to avoid disclosure of individual company 


operations. 
STOCKS 


At the close of 1951 industry stocks of antimony were 6 percent 
higher than the 8,888 tons reported at the end of 1950. Mine stocks at 
the beginning and end of 1951 were 626 and 479 tons, respectively. 
Other industry stocks were 8,262 tons at the end of 1950 and 8,934 
tons on December 31, 1951. 


TABLE 5.—Industry stocks of antimony in the United States at end of year, 
1950-51, in short tons of contained antimony 


December 31, 1950 December 31, 1951 
Raw material 
Mine Other ! Total ! Mine Other Total 
Ore and concentrates..................... 626 2,630 3, 256 479 3, 257 3,730 
IA idu. Seier gegen WEE dt d 2, 240 E LW A 2, 574 2, 574 
a AAA A A ER 2,662 PAM A AS 2,672 2, 672 
Antimony sulfide (needle). ---------------|---------- 184 ¡E Asien 109 109 
Primary antimony residues and slag?.....|.......... 546 BAG [Uanius-se 322 322 
"TOUR Ard AR EI Ohne dU 626 8, 262 8, 888 179 8, 934 9, 413 
FP RR ER s T RS n e M A E m sc c REUS 


! Revised. 
1 Not shown in Antimony chapters for prior years. 
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PRICES 


. A The price of antimony metal in bulk, f. o. b. Laredo, Texas, averaged 
42.35 cents per pound; ranging from a low of 32.00 to a high of 50.00 
cents, in 1951. The average New York price was 1.82 cents a pound 
higher than the average Laredo quotation being 44.17 cents a pound 
for 1951, according to American Metal Market averages for the year. 
According to E&MJ Metal and Mineral Markets, opening and 
subsequent changes in nominal quotations for antimony ore during 
1951, per unit (20 pounds) of antimony contained, were as follows: 


50-55 percent 568-60 percent 60-65 percent 
Jan. 4, 1951... .......-.-.-- $4. 50—$4. 60 $4. 75-$4. 85 $5. 25-$5. 35 
Jan. 25, 1951................ 4. 75— 5. 00 5. 00- 5. 25 6. 25— 6. 50 
Mar. 1, 19951......29-9 $9 5. 25— 5. 50 5. 50- 5. 75 6. 50- 7. 50 
May 3, 1951...............- 5. 50- 5. 75 5. 75— 6. 25 7. 00— 7. 50 
June 28, 1951.............-- 6. 00- 6. 25 6. 50- 7. 00 7. 00- 7. 50 
Sept. 18, 1951............... 6. 25— 6. 50 6. 75— 7. 00 7. 25— 7. 50 
Nov. Ce os oc caos 6. 25— 6. 50 6. 75- 7.00 7. 75- 8.25 
Dec. 6, 1951. .............-- 5. 50- 6. 00 5. 75- 6. 25 7. 25- 7. 50 
Dec. 20, 1951.............--. 5. 50- 5. 75 5. 75— 6. 00 6. 75— 7. 00 


Effective November 21, 1951, the Office of Price Stabilization 
issued Ceiling Price Regulation 96, covering sales of antimony metal, 
antimony oxide, and sodium antimonate, including any sold by an 
importer or exporter. In general, the regulation set basic ceiling 
prices for carlots, with adjustments to reflect certain transportation 
charges and with specified differentials for less than carlots and for 
special packing. 

Ceiling prices for carlots of antimony metal were set at 49% cents, 
50 a and 50% cents per pound, f. o. b. shipping point, depending 
on grade. 

ge price for delivered carlots of antimony oxide in bags was 
set at 48 cents a pound; for sodium antimonate the price was set at 
42 cents. Effective December 13, 1951, the OPS issued General 
Overriding Regulation 9, Amendment 10. This exempted from price 
control all sales of domestic antimony ores and concentrates. 
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FOREIGN TRADE ¢ | 


Imports.—Antimony in ore, imported for consumption, increased 22 
percent in 1951. The average grade of ore was about 44 percent. 
Antimony metal imports declined 52 percent under the 1950 imports 
of metal; imports of antimony as needle continued negligible. Im- 
ports of antimony ore and concentrates were principally from Bolivia, 
Mexico, Union of South Africa and Canada. Imports of metal were 
chiefly from Mexico, Belgium-Luxembourg, Yugoslavia, France, 
United Kingdom, and Peru. 

The 1951 imports of antimony oxide, the largest ever recorded, 
exceeded those of 1950 by 76 percent. The bulk of it came from the 
United Kingdom and Belgium-Luxembourg. 


TABLE 6.—Antimony imported for consumption in the United States, 1947-51 ! 
[U. 8. Department of Commerce] 


Antimony ore Antimony needle} Antimony metal bie Antimony oxide 
AAA Qe PU AAA RA o0 oW cL 
and 
Year Short ¡4ntimony content) Short S Ln. Short 
AR rage DOS ort tons 
(gross Fu (gross Value Lans Value e (gross Value 
weight) tona Value | weight) tons) weight) 
IO? ~. 28, 471 | 9,257 |$2, 672, 249 17 | $7,914 | 5,879 |$3, 487, 126 E Si SAA A 
1948. ......- 41, 610 |13, 464 | 4, 312, 431 533 |314, 809 | 3,201 | 2,022,676 | 1,569 |.........|......--- 
Mi 2. 17,855 | 7,473 | 2, 488, 271 81 | 42,537 | 1,853 | 1, 242, 582 654 56 $27, 290 
1900 S 22, 307 | 9,746 | 1,850, 162 19 | 8,895 | 4,632 | 2, 204,091 | ? 1, 936 1,160 | 428,386 
1951-7... 27, 354 |11, 905 | 4, 621, 437 6| 5,936 | 2,231 | 1, 780, 576 676 2, 039 |1, 525, 016 


1 Does not include antimony contained in lead-silver ore. 
2 Estimated antimony content; for gross welght and value, see Lead chapter of this volume. 
3 Revised figure. 


Exports.—Exports in 1951 (gross weight) of antimony ore and con- 
centrates were 5 short tons valued at $5,072; and of metal and alloys, 
163 tons valued at $146,051. During 1950 exports (gross welght) 
included 6 short tons of antimony ore and concentrates valued at 
$865 and 148 tons of metal and alloys valued at $86,496. Reexports 
of ore in 1951 were 128 tons valued at $30,943, and of regulus or metal, 
needle, scrap, and alloys, 6 tons valued at $6,050. 


í Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 7.—Antimony imported into the United States, 1947-51, by countries ! 


[U. S. Department of Commerce] 
Needle Antimony Antimony 
Antimony ore antimony metal oxide 
Country Short Antimony content Short Short 
tons |————7—————-| tons Short tons 
(gross | short (gross Value tons Value (gross Value 
weight) tons Value | weight) weight) 
e SENSE ae ee 28, 482 | 9,421 |$2, 673, 325 17 | $7, 914 |5, 890 [$3, 499, 947 [._......]......... 
1048... conso heces 41, 610 | 18, 464 | 4,312, 431 314, 809 |3, 317 | 2,096,573 |........]........- 
1940 NP 17,855 ¡ 7,473 | 2, 488, 271 81 | 42, 537 {2,065 | 1,357, 634 56 | $27,290 
1950 
Australia. ............. 57 20 10:539. O deus A E AA AA 
Belgium-Luxembourg .| (3) (3) (2) 2,354 | 936 407, 275 236 84, 894 
Bolivia 3..............- 8,859 | 5,488 | 1,176, 272 |........|.-......|--.---]- -.---.--.- 20 2, 332 
Canada................ 748 258 83, 748 |........].....-.- Soe EA 50 1, 730 
Chile 3.....------------ 1, 510 877 1608 190-1... AAA A A E EE 
China. A A A A 6, 541 92 31,779 PA AA 
Czechoslovakia. .......|........ |... ... | --..-. ----. E 44 A Y A MOREM 
France................. 100 55 9, 047 accesos A 277 118, 515 39 16, 700 
French Morocco....... 88 79 18, 3. AR A A AAA A ge aos 
(ett nh A PR AA A PA 325 108, 467 |........|......... 
Iran E AAA 110 5 66 13, 200 EE EE EE EE VE, EE 
Japan.................- 3 23 L4 |... (0 fg. E PA 
Mexico. ............... 11,504 | 3,127 440, 173 |........|........ 1, 478 825, 108 |.....-...|......... 
Netherlands APA A A AAA AA ESA 138 55, 671 AAA ce ence 
Peru 3................. 1, 053 5 358 80:004 [sse MA MEA PR A essc 
BNA RE E A E A AA 52 20, 552 lnscicin sl acca wou se 
Bweden: euo AAA A ee eee MEA 55 22, 326 A A 
Switrerland REA IAN PA IA EN AA 11 6. 403 E AA 
hailand.............. 27 16 LE BREAD, AA conce cp stem AR SIEHE 
United KIngdom......|-2..--.-|eseaenselzec e o A ooh sene 28b 134, 556 815 | 322, 730 
et: ERT EH A O AA A SA 795 369, 873 |........1........- 
Total............ 24, 095 |510, 367 | 1, 957, 699 8, 895 |4, 488 | 2, 121,499 | 1,160 | 428,386 
1951 

Belgium-Luxembourg .|......-.]......--}--..------- 5,936 | 320 267, 890 192 | 127,858 
Bolivia 3............... 7,209 | 4,609 | 2, 153, ll PA AAA A ee owe A MECH 
Canada................ 2, 335 794 174, 687 |........]........ 23 22,081 PIS AA 
Chile 3...............-- 760 492 201, 583 AAA PA A ne cPrrlracosque|sezaut ns 
Hin AAA A AAN AO 1,000. AA AAA E POS 
Czechoslovakia. .......|... .....]...-....]. -..--.---.]- -. ----.]-------- 17 E A EE 
rance....... ERC 187 49 18, 505 |........]---.---- 21 139, 159 il 7,145 
French Morocco....... 164 90 45,810 |. .......[-------- E, A A AAN 
Greece.....-..-.-....-- 18 7 2, 000: A AA O AA Hrs A 
Honduras.............. 10 5 2 280 Vases esac AA E SA AA PA 
Italo. A A E AS O E 19 74000 AAA ane ---- 
Mexico................ 14,086 | 4,003 078,490 |;25.222-]- 52s 1,094 | 833,635 |........]......... 
Mozambique.......... 150 90 401390 A EA A A A cu 
Netherlands. ..........]--..--..|..---.-.|--.- A A tcu 22 21, 292 E, DEER 
Peru A A 522 262 108, 804 |........|........ 103 85,907 AA sema 
A AS MA AA, A iau 11 9,800 A AA 
nion of South Africa..| 3,174 | 1,904 AA AA E O ear nen 
United Kingdom. .....|........]........]|--.-.......|- -..--..]-----..- 134 125,004 | 1,836 |1, 390, 013 
Ir A A A A iens estela e 271 250,605 |........]......... 
Total............ 28, 615 | 12,305 | 4, 728, 176 7,032 |2, 231 | 1,780,388 | 2,039 |1, 525, 016 


t Data are general imports, that is, include E EE imported for immediate Gitter Kee plus material 
enterin the couniry under bond. Table does not include im ported antimony contained in lead-silver ores, 
evised to none. 
3 Imports shown from Chile probably were mined in Bolivia or Peru and shipped from a port in Chile, 
4 Originally reported as Belgium-Luxembourg. 
è Revised figure. Y 
* Less than 0.5 ton. 
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TECHNOLOGY 


Smelting antimony in Yugoslavia was the subject of an article, in 
which short descriptions of three antimony smelters were given, and 
the development and modernization were described in more detail.5 

Articles were published in 1951 on the electrodeposition of ductile 
and malleable antimony * and a procedure for the photoelectric spot 
analysis of antimony.’ | 

In a 1951 paper on the gold-antimony mineralization in the Yellow 
Pine District, Idaho, resemblance of the early gold mineralization to 
that at Rocky Bar and Boise Basin was noted and the belief expressed 
that both the gold and antimony mineralization occurred in the early 
Tertiary epoch.® 

Several United States patents relative to antimony were issued 
during 1951.* 


WORLD REVIEW ` 


Australia.—The smelter of O. T. Lempriere & Co., Ltd., at Sydney, 
has been designed to treat ore of an average grade of not less than 
50 percent; on material of this grade the annual capacity is about 
1,200 short tons of metal." 

Austria.—The Schlaining mine (Soviet Zone) produced 6,066 metric 
tons of ore in the first 9 months of 1950." 

The Bleiberger Bergweksunion started operating &n antimony- 
dressing plant at its Rabant mine in 1951." 

Algeria.—In 1951 Algerian production of antimony ore was 4,829 
metric tons with a content of 1,462 metric tons antimony.“ 

Canada.—Sole producer in Canada has been the Consolidated 
Mining, Smelting & Power Co., Ltd., which recovers the metal as 
antimonial lead alloy from residues of lead refining.” 

France.—Antimony smelter production in France in 1951 was 1,521 
metric tons, representing an increase of 24 percent over 1950.!5 

Greece.—Deposits of antimony occur throughout Thrace and 
Macedonia in Greece. The only producing company in 1951 was 
Hellenic Mining Co., on the island of Chios. Most of the ore mined 
was stored at the mine for milling after construction of a proposed 
flotation plant. The Lakhanas mine in the Province of Serres 
received an Economic Cooperation Administration loanVof $24,932 in 
foreign exchange credits and 311 million drachmas for local expenditures 


! Jensen, C. W., Smelting Antimony in Yugoslavia: Mining Mag., vol. 84, No. 1, January 1, 1951. 

B an, Adolph, The Electrodeposition of Ductile and alleablo Antimony: Metal Progress, vol. 59, 
No. 2, February 1951, pp. 245-247. 

1! Baer, Erich, Maurukas, Jonas, and Russell, Margaret, A Procedure for the Photoelectric Spot Analysis 
of Antimony: Science, vol. 113, No. 2923 January 5, 1951, PP 11-12. 

$ Anderson, Alfred L, Metallogenic Epochs in Idaho: Econ. Geol., vol. 46, No. 6, September-October, 
1951 . 592-607. l 

J ts Max, Process for Refining Lead and Its Alloys: U. 8. Patent 2,543,041, February 27, 1951. 

F eim, Ernest H. A. (assigned to Meyer Metall Corp., N. Y., N. Kéi Related to 'Therapeutl- 
cally Active Antimony Compounds: U. 8. Patent 2,543,041, February 27, 1951. 
Luther, Paul E., Related to Self-Lubricating Alloys: U. S, Patent 2,558,523, June 26, 1951. 
1! Metal Bulletin (London), No. 3598, June 8, 1951, pp. 10-11, 
12 Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 1, January 1951, p. 8. 
3 Mining World, vol. 13, No. 1, January 1951, p. 49. 
14 Metal Bulletin (London) No. 3692, May 13, 1952, p. 18. 
u Northern Miner, vol. 37, No. 7, May 10, 1951, p. 11. 
16 Metal Bulletin (London) , No. 3672, February 29, 1982, p. 15. 
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Italy.— Azienda Mineral Metallici Italiani (State control 100 
percent) mines nune deposits and operates an antimony 
smelter at Su Suergiu in Sardinia and at Manciano in Tuscany. Pre- 
war output was 1,000 metric tons annually." 

Peru.—Interest in antimony properties increased. Several foreign 
and domestic companies were prospecting near Luliaca in Southern 
Peru, and near Canta.? 

Turkey.—The Eti Bank and the Mining Research &nd Exploration 
Institute (MTA) estimated antimony-ore (50-percent) reserves at 
40,000 metric tons. The projected output of antimony for 1952-53 
is 5,000 metric tons.” 

United Kingdom.—The consumption of antimony metal and com- 
pounds (in terms of antimony metal) in 1951 was reported as follows:” 


Long tons 

A AAA A ed i LL IS LL LE Due 1, 206 
Other antimonial-JeAd. EE 778 
EE 463 
Oxide and compounds. edd deeg 3, 382 
Miscellaneous REES 447 
Total, all (Wades css ETE 6, 276 


The above figures exclude the consumption of antimony in scrap, 
which was as follows: 


Long tons 

Anumonlal load- tal eu aM LUC MC ME LESE DLE 2, 800 
Al other Purposes soso cds oiU E otros 1, 056 
Total consumption in scrap.._.........---...----------------- 3, 856 


Union of South Africa.— There has been & notable expansion of 
antimony production since 1938. Production in 1951 amounted to 
ae metric tons. The Union is now the largest producer in the 
world. 


Production is confined to the Murchison Range in the North-Eastern Transvaal, 
where a long and narrow belt of mineralised schistose rocks occurs in granite and 
gneiss. The feature of this belt is a mineralised zone, “the Antimony Line”, 
which is characterised by antimony minerals. The most important of these is 
stibnite, but berthierite, tetrahedrite, corynite, chalcostibite and various oxides 
of antimony occur in minor quantities. 

Although mineralisation occurs throughout the greater part of this line, only 
at certain localities have antimonial deposits of commercial value been found. 
These are mineralised lens-like irregular bodies, varying in width from a few 
inches to 20 ft. 

All the antimony minerals contain some gold and silver and it was for their 
gold content that the reefs were originally worked. There have, in fact, been 
three distinct phases in the mining of Murchison ores. Originally the antimonial 
ores were worked exclusively for gold, reduction being complicated by the refrac- 
tory nature of the ores. Then antimony was exploited as a byproduct and now 
it might be said that antimony has become the main product and gold the by- 
product?! 


1? Metal Bulletin Aon on). Special Italian Supplement. 

18 Engineering and Mining Journal, vol. 152, No. 6, June 1951, p. 140, 

1* Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 5, May 1951, p. 3. 
20 Metal Age, No. 4, April 1952, p. 15. 

31 Chemical Age (London), December 2, 1950, p. 779. 
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TABLE 8.— World production of antimony (content of ore), 1946-51, by countries, 
in metric tons ! 


[Compiled by Pauline Roberts] 


Country 1046 1947 1948 1949 1950 1951 
North America: 
ear nat ls o E 291 522 141 72 3 202 591 
A EE West Aach (4) 
MOI CAE ILI eo ron 6, 572 6, 925 7,380 5, 753 5, 868 6, 824 
nt AA 2,212 4, 823 5, 887 1, 434 2, 265 3, 150 
South America: 
Bolivia (exports)--.--.-.---------------- 6, 964 10, 857 12, 260 10, 275 8, 781 11,816 
(Lann ec e NER 1,045 1, 164 1, 556 3 729 971 1, 107 
Europe: 
Na A ee 336 3114 5 269 5379 5 409 5 408 
Czechoslovakia. .....................- 2, 300 4, 500 4, 100 0) ? 2, 000 (*) 
(e TE eI Ee AS ARA 220 201 275 204 3 355 650 
Ris 5, 2l. AAA PRE REPRE eT 3 49 3 350 810 
a dp. Ec 403 513 3 559 3 627 3 679 822 
lao Ez A seess ull. 3 25 41 21 15 (0) 
AA A d minim t 3 157 3 138 3 219 3 259 3 200 8 380 
E e ep AAA 1, 891 1,361 3 2, 250 2, 789 3, 205 (6) 
CA ESA AAA AMA A AOS 4 1 + AAA 
pra a AAA A 46 121 70 6 (6) 
Cluny o, ue OG OECD 426 1, 909 3,251 | 37 4,000 7 6, 000 ? 8, 000 
Hardy E As E A RA AA EE 175 230 7230 
a =. EP 53 108 135 172 161 221 
Ve de en AAA naw nen 113 92 3 265 387 65 
MES CABMSIMInOP) SE. ulli... 80 140 600 3 460 3 1, 288 3, 360 
ca: 

LAS AA A 130 746 1,338 3 1, 250 1, 402 
French Morocco...................... 260 470 520 3 700 3706 
AAA NA 16 83 9 41 324 62 
Spanish Morocco. .................... 3 117 3 145 3272 3150 3 353 (10) 

nion of South Africa................ 2, 525 3, 302 4, 106 4, 461 3 8,311 15, 858 
Oceania: 
A rea rese emp umm 539 173 188 3 198 3 227 310 
NEUEM ARA AA s wlan Nh cw Y RE EG 
Total (except U.S. S. R.)..........- 26, 000 38, 000 45, 000 37,000 | 344,000 64, 000 


1 Approximate metal content of ore produced, exclusive of antimonial lead ores. U.S. 8. R. and Hungary 
produce antimony, but data on production are not available; estimates for Hungary are included in the 
totals 


1 Includes antimony content of antimoníal] lead. 

3 Revised figure. 

4 Less than 0.5 metric ton. 

3 Excludes Soviet Zone, data for which are not available, but estimates for which are included in the totals. 
$ Data not available; estimate by the chapter author included in total. 

? Estimate. 

* Including Spanish Morocco. 

* Fiscal year ended Mar. 20 of year following that stated. 

1% Included in Spain. 


Yugoslavia.—Antimony deposits at Zajaca were estimated in 1951 
to contain 150,000 metric tons.” 


The main deposits are in the Zajaca Bazen (Zajaca Basin) and the well known 
Krupanj properties are part of this group. The town of Loznica in Serbia is 
nearby. here is an antimony smelter at Zajaca, and an ore dressing plant here 
is treating antimony ores by the flotation process; Yugoslavia is the first European 
country to do this. There are a number of small flotation plants in the neigh- 
bourhood but a big one is being constructed at Zajaca; the small plants will not 
be put out of use when it is completed. Efforts are being made throughout the 
country to find additional antimony deposits. The Krupanj plant was destroyed 
during the war. The capacity of the Zajaca undertaking (styled Rudnici i 
Topionice Antimona Zajaca) is 1,500 metric tons of metallic antimony yearly.” 


1 Mining Journal (London), vol. 237, No. 6080, February 29, 1952. 
2 Metal Bulletin (London), Suppl., October 27, 1951, p. 6, 


Arsenic 
By Abbott Renick 


de 
GENERAL SUMMARY 


RODUCTION of white arsenic in the United States increased 22 
Discs in 1951 over that in 1950 and exceeded the 1946-50 aver- 

age (14,735 short tons) by 10 percent. Imports for consumption 
in 1951 decreased 2 percent. Producer stocks of white arsenic in- 
creased from 2,479 tons to 4,790 in the course of the year. 

Of the total white arsenic available for United States consumption 
in 1951, domestic production (from domestic and foreign ores) con- 
stituted 53 percent and imports 47 percent. Apparent consumption 
was 1,839 tons less than supply. 

Droughts in the cotton belts during the year reduced the require- 
ments for pesticides, which are used by farmers as insecticides. Ade- 
quate stocks of the organic insecticides were available to reduce the 
requirements of lead arsenate and calcium arsenate. 

The quotation for white arsenic was steady through the year at 6% 
cents per pound. 


TABLE 1.—Salient statistics of the white arsenic industry in the United States, 
1942-46 (average) and 1947-51, in short tons ! 


Apparent] Pro- 


Year 


Imports | Exports?|consump-| ducers’ 
tion tion? | stocks pound 4 

1942-46 (average)........... 26, 107 26, 956 13, 879 1, 308 39, 528 1, 771 $0. 044 
LEE 18, 755 18, 188 13, 940 81,000 31, 128 1, 038 .06 
Nees 18, 639 14, 965 9,336 |.......... 24, 301 4, 712 06-. 
LU BEE 12, 705 10, 181 4, 696 |.......... 14, 877 7, 326 Y 

Mp Geers Ur 13, 273 17, 330 14, 774 |..........] 32,104 2, 479 05-. 0614 
195] AAA EEE 16, 190 14, 351 14, 518 |.......... 28, 869 4, 790 


1! For data for earlier years (1910-46), see Arsenic chapter, Minerals Yearbook 1949. 
2 Figures for 1943-45 from U. 8. Department of Commerce; figures for other years reported by producers 
to Bureau of Mines. 
3 Producers’ shipments plus imports minus exports. 
: GE waite arsenic, carlots, as quoted by Oil, Paint and Drug Reporter; 
onjectural. 


DOMESTIC PRODUCTION 


Reports from producers indicate that the output of crude and re- 
fined white arsenic in the United States totaled 16,190 tons in 1951, 
an increase of 2,917 tons over 1950. 

Crude and refined white arsenic was produced in 1951 by the Ana- 
conda Copper Mining Co., at Anaconda, Mont. (copper smelter) ; 
United States Smelting, Refining & Mining Co., at Midvale, Utah 
(lead smelter); and American Smelting & Refining Co., in plants at 
Tacoma, Wash. (copper smelter), and Murray, Utah (lead smelter). 
Arsenic metal was not produced during 1951. 
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TABLE 2.— Production and shipments of white arsenic by United States producers, 
1942—46 (average) and 1947—51 


Refined 
Year Shipments Shipments 
Value ) to Value 
1942-46 (average)... $1, 084, 047 $201, 723 285, 806 
LEAR 1, 424, 316 109, 440 533, 756 
TA REPRE 1, 141,213 | 1,426 119, 054 260, 267 
IES. De 713, 984 506 584 50, 527 764, 511 
eS een 113, 240 068, 979 
[le FE a 13, 6 695 69, 242 042, 074 
! Excludes crude consumed in making refined. Includes crude white arsenic equivalent of compounds 
made directly from ores, flue dust, and speiss, as follows: 1942-46 (average), 239 tons; 1947, 97; 1948, 88; 


1949, 28; 1950, none; 1951, none. 


CONSUMPTION AND USES 


During 1951 apparent consumption of white arsenic was 28,869 
short tons, a 10 percent decline below 1950. The major portion of 
white arsenic produced is employed in manufacturing lead and cal- 
cium arsenate insecticides. Serious droughts in sections of the cotton 
area in 1951 minimized boll-weevil infestation. Ample supplies of 
lead arsenate and calcium arsenate were available during the year. 

Arsenic is also consumed in glass manufacture, sheep dip, poisoned 
baits, pharmaceuticals, acid-resistant copper, and antimonial lead 
alloys. Sodium arsenate is used as a weed killer. Wolman salts or 
tanalite (25 percent sodium arsenate) is used as a wood preservative. 
Arsenical sprays have been employed since the end of the last century 
to protect growing tobacco. 


TABLE 3.— Production of arsenical insecticides and consumption of arsenical wood 
preservatives in the United States, 1942-46 (average) and 1947-51 


Consumption 

Production of insecticides of wood pre- 
(short tons) ! Servatives 
(pounds) 1 


Year RE ee 
Lead arsenate Calcium arse- | Wolman salts 


nate (100 (25 percent 
ee percent sodium arse- 
Cas(AsO,)s) nate) 
1942-46 (nvàradó) co dre conos 1, 052, 289 
WONT rore SRA EE 1, 156, 847 
EAT A. ABATIR CON ENE Sy e y ÓN 1, 286, 302 
E RISE e on A AS SESS 1, 003, 992 
s A ee = hoped AR ia 1, 197, 617 
(DUE RIN SANAR, de AA 1, 544, 181 


1 Bureau of Foreign and Domestic Commerce, U. 8. Department of Commerce. 
! Forest Service, U. S. Department of Agriculture. 
3 Preliminary figures. 
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- STOCKS 


Producers’ stocks of white arsenic at the end of 1951 were 4,790 
short tons, a sharp increase from 2,479 at the close of 1950. Data 
are not available on stocks of calcium and lead arsenate held by 


producers. 
PRICES 


The carlot quotation for refined white arsenic held at 6% cents per 
pound through 1951. The Metal Bulletin (London) quotation for 
metal opened in January 1951 at £425 and in the latter part of Decem- 
ber was £500 per long ton. The London price of white arsenic, 
99-100 percent, opened in January at £444%-£47%, and in the latter 
part of December was quoted at £55%-£57%. 


FOREIGN TRADE! 


Imports.—White arsenic imported totaled 14,518 short tons in 
1951 compared with 14,774 tons in 1950, 4,696 tons in 1949, and an 
average of 12,366 tons in 1946-48. Of the tonnage imported in 1951, 
75 percent came from Mexico, which has long been the principal 
foreign source. France supplied 13 percent. 

Imports of metallic arsenic totaled 220,668 pounds, with United 
Kingdom supplying 59, Sweden 21, and Germany 19 percent. 

Virtually all of the 1951 imports of arsenic sulfide originated in 
Belgium-Luxembourg; arsenical sheep dips came exclusively from 
United Kingdom. 


TABLE 4.— White arsenic (As,O; content) imported for consumption in the United 
States, 1947-51, by countries 


[U. S. Department of Commerce] 


1947 1948 1949 1950 1951 

SES Short Short Short Short Short 

or or or or or 
tons Value tons Value tons Value tons Value tons Value 
orita "UM umore AA 5| $901 30| $1, 997 952| $43, 544|.......|......... 
Bolivia................. IH. $5010 1... PE A AA A O A A 
Congadg 109 10, 414 83| 6,278 96| 11,816 179 16, 194 742| $69, 036 
Franco................. 55 A A A A 497| 39,397] 1,919| 247, 443 
Eg -saibe octet O A A A lacunae succes 11 d A EEN 
AAA A EE 337| 57, 479)....-.-|-...---|--.---- Sones AA vu awe tess 
AAA, A, E A A EA AS A ERN NEN. 270| 39,180 
Mexlco................- 10,710| 773,133| 7,132/508,980| 4, 511/544, 895| 12, 659/1, 290, 712| 10, 899|1, 147, 395 
y A cose ec secs 150 16, 394 98 jp SOO A Wace nies PA semen dene 61 6, 468 
Poland-Danzig......... 177| 24,922|.......|......- 48| 4,866 39 2, 990 a cose ease 
Portugal............... 55 8, 207 28| 4,409|.......|......- 3, 204|.......]......... 
Sweden................ 1,228| 148,069, 1, 204/157, 233 11| 1,261 387| 29,427 621| 72,317 
U. 8,8. R........ -| 1,445) 156, 459 449| 49, 020 cece A A A PA A 
'Total............. 13, 940|1, 145, 468} 9, 336/883, 529] 4, 696/564, 835| 14, 774|1, 426, 183| 14, 518|1, 581, 839 


t Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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Exports.—Producers of white arsenic reported no direct foreign 
sales in 1951. Exports of calcium arsenate increased 39 percent from 
those of 1950, whereas exports of lead arsenate decreased 40 percent. 
Mexico was the principal recipient of calcium arsenate, with Colombia, 
Nicaragua, Cuba, and others following in order. Their respective 
proportions of the total were 73, 18, 6, 2, and 1 percent. Cuba was 
the principal recipient of lead arsenate and, with Chile, received 86 
percent of the total exported. 


TABLE 5.—Arsenicals imported into and exported from the United States, 
1947-51, by classes, in pounds 


[U. S. Department of Commerce] 


Class 1947 1948 1949 1950 1951 
Imports for consumption: 
White arsenic (As203) content). ....... 27, 879, 965 | 18,671,621 | 9,392,699 | 29, 547,402 | 29, 036, 555 
Metallic arsenic. ..-------------------- 18, 928 36, 587 45, 369 137, 533 220, 668 
SESI Fa Fo CEE A O AS 44, 092 88, 608 44, 092 147, 055 148, 299 
CSN E CN e A 83, 654 38, 275 55, 830 77,219 62, 050 
TASA AODA A AAN IA 120. 000. AAA PA A A A 13, 669 
Arsenid O AAA EA E 200 2, 000 5, 600 
As ENG II E PE ASA AAA ATA 228, 000 1, 554, 207 
REA AE EAS. PRA PANA 110, 152 180, 040 
Paris STENT oc IR DR PERO E ht A 
Exports: 
ASE A ASA, 1 2, 000, 000 OI OI (1) () 
Calcium arsenate.....----------------- 4,967,249 | 4,569,346 | 4,047,406 | 3,857, 107 5, 350, 867 
EN E IE e Ge gl 3, 103, 863 | 2,037, 645 860, 530 | 1,040, 100 626, 184 


: 1 eae Jan. 1, 1946, not separately classified. Figure for 1947 is conjectural; none believed exported 
n 1948-51. 


WORLD REVIEW 


Canada.—Although arsenical ores are widely distributed in Canada, 
the production of arsenic is limited to a few localities where it is 
recovered as a byproduct in treatment of gold or silver-cobalt ores. 
About 1,202 tons of white arsenic was produced in 1951 compared 
with 397 in 1950. Domestic demand for refined white arsenic has 
shown a marked increase over the past several years. Canada's 
output of crude white arsenic continued to come from the O’Brien 
Gold Mines Co., and consolidated Beattie Mines, Ltd., in Cadillac 
and Duparquet Townships, Quebec. 

United Kingdom.—The Metal Bulletin reported as follows: ! 


In contrast to earlier years, there was a Browns Gomang for white arsenic 
during 1951 and with synthetic insecticides of the DDT group becoming increas- 
ingly difficult to produce as a result of sulphuric acid shortages a return to arsenical 
compounds was noted. Rising costs, notably in the price of coal, made for 
higher selling prices of foreign white in this country although attempts were 
made to give users the benefit of a stabilized quotation; however, leading sup- 
pliers were forced owing to limited availability to exclude sporadic business in 
favour of meeting regular consumers” needs, and even the latter were rationed in 
their figures with supplies virtually impossible to obtain in the open market. In 
the main, metal prices remained fairly steady although rising costsin general made 
for increases on occasion. 


1 Metal Bulletin (London), No. 3654, Dec. 28, 1951, p. 27. 
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Mexico. —Byproduct white arsenic was recovered by Cia. Metal- 
urgica Peñoles, S. A. (subsidiary of American Metal Co.), at its 
Torreon, Coahuila, lead smelter. The American Smelting € Re- 
fining Co. produced white arsenic at its San Luis Potosi copper 
smelter. e 

Portugal. —Production of white arsenic (over 99 percent Ask) 
fell slightly —from 317,548 kilograms during the first 6 months of 1950 
to 301,808 kilograms iu the first 6 months of 1951. 


TABLE 6.—World production of white arsenic, 1945-51, by countries, in metric 
: tons 


[Compiled by Berenice B. Mitchell] 


Argentina ?.........-........-.... (3) (3) (3) (3) (3) ) 
ustralia.....................-.-- 2, 021 1, 651 1, 210 520 257 163 3) 
Belgium (exports)... .............|.......... (3) (3) 151 1, 909 325 
ARA AA 962 829 1,001 959 1, 067 1, 321 
Canada... _...---.-- ee 338 3 527 23 4 360 1, 091 
WEE 1, 530 3, 140 2, 510 4 2, 256 2, 313 2, 454 
Germany, West (exports)........ ( (3) (3) , 081 1, 124 
A A PA 14 1 420 33 56 
VE EE (3) (3) (3) (3) e 80 * 25 
Mi ds sees 100 1, 420 1, 620 1, 1, 440 4 670 
AR ISA e es 1, 092 1, 407 1,765 2, 489 1, 627 1, 800 
OO E c EE 15, 013 9, 648 9, 685 7,571 8, 576 8,987 | 12,766 
New Zealand..................... 17 18 8 19 10.1.5 eus 
i ENIRO A PN 3, 200 753 1,011 (3) (3) 
ortugal........................-. 243 508 1,005 1,616 1975 801 
Southern Rhodesía............... 624 216 416 283 1 114 76 
Daln...... EEN 393 573 159 375 
Sweden.......................... 6, 110 10, 100 16, 088 16, 970 8, 907 (3) ® 
Union of South Afríca............ 1001. "121 3f 19 AAN SA dee - 
United Kingdom !............... 117 147 91 (3) (3) (3) (3) 
United States. ..................- 22, 089 9, 263 17, 014 16, 909 11, 607 12,041 | 14,687 
Total AAA s cre 55, 600 41, 000 56, 000 55, 000 37,000 | 444,000 | 51,000 


1 Arsenic is also believed to be produced in Austria, China, Czechoslovakia, East Germany, Hungary, 
Korea, and U: 8. S. R., but data are not available. Estimates by the author for Austria and East Ger- 
many have been included in the total. There is too little information to estimate the other countries. 

2 Arsenic content of ore mined. 

3 Data not available; estimate by author of chapter included in total. 

* Revised figure. 

s Fiscal year ended March 20 of year following that stated. 

* Estimate. 

? White arsenic, including arsenic soot. 


Asbestos 


By Oliver Bowles and F. M. Barsigian 


* 
GENERAL SUMMARY 


RODUCTION of asbestos in Canada, our principal source, sur- 
» passed all previous records by a wide margin in 1951. Neverthe- 
ess, the demand for asbestos has increased so sharply that most 
ades were in short supply. Demand for the shorter grades, particu- 
farly group 7, was lighter during the latter part of the year. Shortages 
were more acute for Rhodesian chrysotile than for Canadian. 

Although domestic sales exceeded the high record of. 1949 by 19 
percent, they represented only 6 percent of domestic requirements. 
Ze E is a Vermont. Pd Gin hed moderate sup: 
plies of chrysotile, including some of high-quality spinnin ade. 
Several States reported ee sales of Goeres asbestos. id 

As in 1950, imports and apparent consumption exceeded all pre- 
vious records. Imports from Canada again attained an all-time high 
but imports of low-iron chrysotile from Southern Rhodesia continued 
to decline—a condition that has created a critical situation with 
respect to this type of asbestos, which is obtainable from other sources 
only in quite limited quantities. 

Adatiisition of strategic grades for the National Stockpile continued 
to be difficult because industrial demand, of which a large percentage 
was directly or indirectly for the defense program, was quite ‘urgent. 
Prices of Canadian asbestos were 10 to 25 percent higher in 1951 
than in 1950. Vermont prices remained at 1950 levels until October 
1951, when they were advanced to figures comparable with the cor- 
responding Canadian grades. Prices were advanced further early 
in 1952. 


TABLE 1.—Salient statistics of the asbestos industry in the United States, 1947-51 


1947 1948 1949 | 1950 1951 


Domestic asbestos: 

Produobd....2.. rone nonae n- short tons.. 25, 139 97, 237 42, 918 41, 358 51, 780 
Sold oq: EP do.... 24, 035 37, 092 43, 387 42, 434 51, 045 
VAIO Seiren eege nda $918, 558 | $1, 806, 261 | $2, 614, 416 $2 925, 050 | $3, 912, 500 
Imports We ci EAN short tons.. 594, 647, 881 509, 366 705, 458 701, 878 
"TCR ls GER $29, 821, 519 |$37, 974, 092 $33, 039, 582 |1$47,284,205 |$58, 521, 046 

Exports rd PE short Long 2, 680 9, 227 20, 045 20, 890 16, 
A A $436, 300 | $1,804, 611 | $4, 152, 344 | $4, 084, 384 | $3, 662, 270 
Apparent consumption 3........ short tons.. 616, 194 675, 746 532, 708 727, 002 796, 992 
Exports of asbestos products 3.............. $11,139, 553 | $9, 326, 705 | $9,007, 847 | $8,147, 141 |$14, 321, 278 


! Revised figure. ] 
11947-50 figures revised to include material that has been imported and subsequently exported without 


change. 
3 1947-50 figures revised due to change in basis of calculation. See footnote 2. 


302512— 54—12 | 107 
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PRODUCTION 


As indicated in table 1, domestic production was 25 percent higher 
and sales 22 percent higher in 1951 than in 1950. Chrysotile was 
produced in Vermont and Arizona and amphibole in Georgia, North 
Carolina, and Oregon. $0 few companies have produced amphibole 
asbestos during recent years that separate figures cannot be published. 

Alaska.—No asbestos was produced in 1951 from the Alaska deposit 
in the Kobuk River district, but Philip S. Hoyt, P. O. Box 83, Aguila, 
Ariz., reported some prospecting. | 

Arizona.—In 1951 chrysotile production in Arizona was somewhat 
higher than in the previous year. Some high-quality material suitable 
for the National Stockpile was recovered. The following firms and 
individuals were active: American Asbestos Cement Corp., P. O. 
Box 2033, Globe (on February 5, 1951, took over Wilson Cherry Creek 
mine, formerly operated by Gila Asbestos Co.); Apache Asbestos 
Mines, Inc., P. O. Box 983, Globe; Bear Canyon Mining Co., Globe; 
Dennis Brown, P. O. Box 328, Globe; Ned H. Brown, P. O. Box 1797, 
Clifton; Arthur Enders, P. O. Box 362, Globe; Charles Ireland, P. O. 
Box 374, Globe (lease ended May 1951—operation taken over by 
Frank Witte); D. W. Jaquays, 1219 South 19th Ave., Phoenix; Kyle 
Asbestos Mines of Arizona, P. O. Box 302, Globe; Metate Asbestos 
Corp., Globe; Phillips Asbestos Mines, Drawer 71, Globe; and Pine 
Top Asbestos Mines, Globe. 

California.—Commercial production in California was at a standstill 
in 1951. A small amount of tremolite was reported sold to the Pow- 
hatan Mining Co. for use as a filter medium. The owners of the prop- 
erty, formerly operated by the Loma Blanca Mines, Inc., reported 
that their mine is open to lease. Prospecting and exploration were 
continued in California, some of it under Defense Minerals Explora- 
tion Administration loans, but no significant discoveries have yet 
been made. | 

Georgia.—Powhatan Mining Co., Woodlawn, Baltimore 7, Md., 

roduced amphibole from mines in Meriwether and Rabun Counties. 
ndustrial Minerals Corp., 30 North La Salle St., Chicago 2, IL., 
reported development work on tremolite in Rabun County. 

Montana.—Some exploratory work was conducted near Cliff Lake, 
Madison County, by Madisonian Mining & Milling Co. under a 
DMEA loan. 

North Carolina.—Powhatan Mining Co. produced amphibole in 
Transylvania County near Lake Toxaway. Industrial Minerals 
Corp., 30 North La Salle St., Chicago 2, Ill., continued development 
work on amphibole deposits in Macon and Yancey Counties. 

Oregon.—Philip S. Hoyt, P. O. Box 83, Aguila, Ariz., reported 
production in Oregon of a small amount of asbestos suitable for use as 
filter fiber. 

Vermont.—The Vermont Ásbestos Mines Division of the Ruberoid 
Co., 500 Fifth Ave., New York 18, N. Y., the largest producer of 
chrysotile in the United States, continued operation on an enlarged 
scale and also conducted exploratory work, partly under a DMEA loan. 

Wisconsin.—The DMEA has approved a small exploration loan to 
determine the extent of a chrysotile deposit in eastern Marinette 
County. Results of the work are not yet available. 
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Wyoming.—The Philip Carey Manufacturing Co. was planning 
limited exploration of an asbestos deposit on Casper Mountain, 
Natrona County, under a DMEA loan. 


CONSUMPTION AND USES 


As indicated in table 2, apparent GE dE of raw asbestos in 
the United States was about 10 percent higher in 1951 than that in 
1950, which itself was an all-time high record. Asbestos is used in a 
multitude of industrial applications; therefore, its consumption in 
general moves in consonance with the trend of industrial production. 
Asbestos is also used extensively as a constituent of building materials 
and insulation products; therefore its consumption is particularly 
influenced by the volume of building construction. These trends are 
shown graphically in figure 1, 


TABLE 2.—Apparent consumption of raw asbestos in the United States, 1942-51 


Year Short tons Value Year Short tons Value 
AAA EAN 433, 949 $21: 58209611 1047 Lo oc ccacecaxeccuagees 616, 194 $30, 303, 777 
A AAA 445, 902 23, 351,483 || 1948 Lo errar 675, 746 37, 975, 742 
1048 AI AA, 389, 241 18, 864, 291 (pics A A 532, 708 32, 401, 654 
lr MUS DA 378, 030 15,926, 6225) 1950/1... en aiu irm Rai 727, 002 40, 124, 871 
1960 PRESTA PA A 458, 727 17, 880, 214 1051 d EE EE 796, 992 58, 771, 276 


1 1947-50 figures revised owing to change in basis of calculation. Export figures for 1947-51 used in arriving 
at apparent consumption include material that has been imported and subsequently exported without 
change (exports of ‘‘foreign’’ merchandise). 


PRICES 


Prices of Canadian asbestos, as quoted in short tons, f. o. b. mines, 
in the magazine Asbestos were raised substantially on January 15, 
1951, to the following levels: Group 1 (Crude No. 1) $1,100-$1,500; 
group 2 (Crude No. 2, Crude Run-of-Mine, and Sundry), $485-$900; 
group 3 (Spinning Fiber), $275-$450; group 4 (Shingle Fiber), $135- 
$151; group 5 (Paper Fiber), $95-$119; group 6 (Waste, Stucco, or 
Plaster), $70; group 7 (Refuse or Shorts), $32-$63. These prices 
remained in effect throughout the year. 

Vermont prices, quoted in short tons f. o. b. Hyde Park or Morris- 
ville, Vt., remained at the December 1950 level until October 1951. 
In June 1951, however, & new item was introduced for Vermont 
fibers, namely, Spinning and Filtering Fibers, which were quoted at 
$254.10-$274.45. In October Vermont prices were increased to the 
following levels: Group 3 (Spinning and Filtering), $279.50—$302; 
group 4 (Shingle Fiber), $135-$162; group 5 (Paper Fiber), $81.50- 
$115; group 6 (Waste, Stucco, or Plaster), $71.40; group 7 (Refuse 
or Shórts), $34-$63. These prices remained in effect for the balance 
of the year. Prices of all grades, both Canadian and Vermont, except 
Canadian Crude No. 1, were again advanced substantially in January 
1952. 
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FIGURE 1.—Consumption of asbestos compared with total new construction and 
industrial production, 1920-51. Statistics on value of construction from Bureau 
of Foreign and Domestic Commerce and on industrial production from Federal 
Reserve Board. 


FOREIGN TRADE ! 


Imports.—The United States is the largest consumer of asbestos in 
the world but produces only a small percentage (6 percent in 1951) 
of its requirements. Accordingly, foreign supplies are essential to 


! Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, fro 
records of the U. 8. Department of Commerce. f " 
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the asbestos-products industries. In 1951 imports were 8 percent 
higher than in 1950. About 95 percent of the total imports originated 
in Canada, 3 percent in the Union of South Africa, and 1 percent in 
Southern Rhodesia. On a value basis the African percentages are 
much higher. 


TABLE 3.—Asbestos (unmanufactured) imported for consumption in the United 
States, 1947-51, by country and class 


[U. 8. Department of Commerce] 
Gei EE Mill fibers Short fibers Total 
Country 

Short Short Short Short 

terra Value ‘ane Value tans Value tons Value 
IM TEE Ee, ie dk 35, 951| $4, 810, 852| 162, 405| $13, 957, 307| 396, 483/$11, 053, 360] 594, 839) $29, 821, 519 
TOTAL e AA 38,088} 5,420,600| 176, 908| 18, 028, 161| 432, 885| 14, 525, 331) 647, 881| 37, 974, 092 
1049.50 A A 39, 272| 6,741,789| 127,504| 14,476, 260} 342, 590| 12, 721, 533| 509, 366| 33, 939, 582 

1950 
Australia..........-...- 273 A A A o eS Ren eH 273 ; 
Bóllvia tec ge ee 1104 Y ASS ASA A 1 1 26, 119 
WE aa lae 11,764| 1424, H 1177, 228| ! 21, 068, 673/1499, 704| 120, 044, 814/1678, 696/14], 538, m 
af, Vol PECH ^ — X. 2. bOU0l.awece--luseRce—-]lz€----- e Tr 1 
[edly mm E ees 5 2, 221 14 12: | IE ei Do e 19 14,411 
Portugal iara 40 tr AAA A O A E 40 3,137 
Southern British Africa.| 11,522] 1342,953|........]...-..---..-|-------.|- ---...---. 11,522| 1342, 953 
Southern Rhodesía..... 18, 908| 1 2, 731, 929 556 280 820l. onneen rre mama 1 9, 464| 13,018, 754 
Union of South Africa ?.| 1 14, 760| ! 2, 196, 246 147 ir dei o] E A 1 14, 907| 1 2, 208, 548 
UsSB?B Ri. 426 EA — — — — — M 426 , 180 
United Kingdom......- (3) (3) 16 AAA AAA 16 1,720 
Total sassis 1 27, 803| ! 5, 857, 6871177, 951| 1 21, 381, 704/1499, 704/120, 044, 814/1705, 458 147, 284, 205 
1951 
Australia. :---......---- 311 ad] EA A AA E 311 76, 225 
Bolivia 62s suc. sao és 324 (kum A A A ARE 324 121, 085 
British East Africa..... 160 AS AAA A PARA 160 35, 409 
G&nasda seg 736 362,075| 224,770} 28, 780, 021| 501, 264| 23, 052, 818| 726, 770| 52,194, 914 
Kr rU rouen |n nane [nior arem 1 LU V PPP AA 11 1, 
EA ee 1 3, 074 22 PEL REDERE MR an 23 23, 628 
Southern British Africa. 712 102, 801i A AAA PA E 712 162, 891 
Southern Rhodesía..... 7,700| 2,237, 654 25 AAA E 7,725| 2,243, 998 
Union of South Africa ?.| 23,448) 3,448,373 109 18, 209 26 5,428| 23,583| 3,472,100 
VAINA IL eese 1, 897 171, 354 330 16, 500 10 175| 2,237 188, 029 
AN 1777 A E | e aane 17 (e KE, Au 17 1, 135 
Total AA 35, 289) 6,618,140} 225, 284| 28, 844,485) 501,300) 23,058, 421| 761,873, 58,521,046 


1 Revised figure. 

2 Includes e ($2,715) of blue (crocidolite) crudes in 1950 and 512 tons ($52,065) of amosite crudes in 
1951, credited by the U. S. Department of Commerce to Mozambique; 100 tons ($9,400) amosite crudes 
credited to French West Africa; 140 tons ($34,115) credited to Southern Rhodesia; and 6 tons ($2,002) blue 
(crocidolite) crudes credited to United Kingdom. Since Mozambique is not an asbestos producer and 
the Union of South Africa is the only producer of amosite, appropriate adjustments have been made by 
the Bureau of Mines. 

3 Revised to none. 

4 Includes 28 tons ($12,545) of blue (crocidolite) crudes credited by the U. 8. Department of Commerce 

Chile. 
ef Classified by U. S. Department of Commerce as amosite crude; reclassified by Buredu of Mines as 


mill fibers. 


Exports.—Exports of unmanufactured asbestos were somewhat 
smaller in 1951 than in 1950. Because of current shortages of spin- 
ning fibers some measure of export control was deemed necessary 
and export licenses were required beginning late in 1951. As indicated 
in table 4, the value of asbestos products exported increased sharply. 
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TABLE 4.—Asbestos and ixi Car exported from the United States, 


[U. S. Department of Commerce] 


Unmanufactured asbestos Asbestos products 

Year Domestic? . Foreign 3 Domestic ? am. 

eech Value DEE Value Value Value 
1047 EE 2, 036 $308, 414 644 | $127, 886 |$11, 135, 113 $4, 440 
lr LEE EE 6, 530 1, 173, 259 2, 697 631, 352 9, 321, 351 5, 354 
1949 AA AI AR 17, 621 3, 618, 703 2, 424 533, 641 9, 666, 560 1, 287 
1050 AA A A A A eee es 413, 980 | * 3, 646, 828 1, 910 437, 556 | * 8, 097, 192 49, 949 
AAA A A O Sees 14, 298 3, 216, 810 2, 228 445, 460 | 14, 320, 389 889 


1 These data cover exports of both “domestic” and “foreign” merchandise (for definition, see footnotes 
2 and 3); similar tables in Asbestos chapters for earlier years covered exports of domestic merchandise only, 
as defined in footnote 2. : 

2 Material of domestic origin, or foreign material that has been milled, blended or otherwise processed in 
the United States. ` 

3 Material that has been imported and subsequently exported without change. 

4 Revised figure. 


TABLE 5.—Asbestos and asbestos products exported from the United States, 
1950-51, by kinds ! 


[U. S. Department of Commerce) 


1950 1951 
Product 


Quantity Value Quantity Value 


Unmanufactured asbestos: 


Crude and spinning flbers.............- short tons.. 6, 255 | $1, 682, 403 1, 306 $479, 228 
Nonspinning flbers.......................... do...- 211,157 | 11, 830, 857 11, 449 2, 567, 289 
Waste and refuse............................. do.... 1, 568 133, 568 1, 543 170, 293 
Total unmanufactured..................... do.... 2 18, 980 | 2 3, 646, 828 14, 298 8, 216, 810 
Asbestos products: 
Brake blocks................................. do.... 219 2 396, 654 363 680, 989 
Brake lining: 
Molded and semimolded................. do.... 1,751 | 2 2, 685, 709 3, 472 6, 017, 473 
Not molded... -02-00-0200 linear feet..| 2 511, 381 3 336,201 | 1,034, 930 661, 474 
Clutch facing.....................-..----- number. .| ? 1, 051, 005 2 570,381 | 1,452, 270 935, 013 
Construction materlals................. Short tons.. 12,925 | 1,755, 149 14, 757 2, 526, 784 
Pipe covering and cement................... do.... 1, 143 205, 185 2, 026 453, 367 
Textiles, yarn, and packing.................. do.... 1,215 | 1,814,105 1,176 2, 391, 082 
Manufactures, n. O. Bee ee ie (3) 333, 808 (3) 652, 407 
Totál cde A c A E 2 8, 097, 192 |............ 14, 320, 389 


1 Excludes material that has been imported and subsequently exported without change. 
3 Revised figure. 
3 Quantity not recorded. 


TECHNOLOGY 


Further progress has been made in reducing the iron content of 
Canadian chrysotile to make it & suitable substitute for the low-iron 
chrysotile obtained in decreasing quantities from Southern Rhodesia. 
Certain grades of low-iron Quinterra paper, made of purified Canadian 
short-fiber asbestos by the J ohns-Manville Corp., are now on the 
market for wrapping wire and other insulation purposes. Raybestos- 
Manhattan, Inc., 1s continuing research on low-iron Novabestos 
paper; a high-quality paper of this type is now made of combined 
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fiberglass and asbestos. Experiments by the Naval Research Lab- 
oratory on deironing asbestos with a Vortrap, to which reference was 
made in the Asbestos chapter for 1950, were continued, but no definite 
results were announced. | SS 

Progress is reported on fiberglass research, particularly on high- 
silica fibers that will give better service than soda-lime-glass fibers, 
as substitutes for asbestos. 'To make such fibers in submicron sizes 
is difficult, but progress has been achieved. | 

Claims have been made that the Aerofall mill has advantages over 
standard equipment, both in percentage of recovery and in grade of 
the fiber produced. This mill reduces the fiber-bearing rock by 
abrasion and impact in a single stage. Reduction is accompanied 
by air classification. Details of the mill and results of tests have been 
published? It has been reported that an Aerofall mill is or will be 
installed in the Beaver mill of the Asbestos Corp. in Quebec and two 
such machines in the Rhodesian Monteleo mifi, 15 miles south of 
Shabani, Southern Rhodesia. i 

The physical and chemical properties of the various types of 
asbestos have been described in some detail by Badollet.? The data 
presented comprise information assembled by search of the literature, 
supplemented by experimental work, 


WORLD REVIEW 


Official statistics of world production for 1951 are far from complete, 
but estimates for unreported countries are included in the total 
shown in table 6. New figures or improved estimates have necessi- 
tated substantial revisions in the totals listed for 1946-50. The 
total output of all producing countries gained substantially in 1950 
and 1951. 


. CANADA 


Canadian asbestos shipments in 1951 attained an all-time record of 
973,198 short tons, valued at $81,584,345, compared with 875,344 
short tons, valued at $65,854,568, in 1950—a gain of 11 percent in 
quantity and 24 percent in value. The following companies were 
operating in the Quebec area in 1951: Asbestos Corp., Ltd.; Johnson’s 
Co.; Bell Asbestos Mines; Canadian Johns-Manville Corp.; Nicolet 
Asbestos Mines, Ltd.; Quebec Asbestos Corp.; and Flintkote Mines, 
Ltd. Further expansion in production is in prospect. The Jeffrey 
mill of Canadian Johns-Manville Corp. is being modernized. Asbestos 
Corp., Ltd., is planning extensive mill construction at the Vimy Ridge 
deposit, where large reserves of asbestos-bearing rock have been 
proved by diamond drilling. The new mill of Johnson’s Co. at Black 
Lake was being constructed in 1951. United Asbestos Corp., Ltd., 
is taking steps to develop its promising deposit under Black Lake. 
Expanding uses for the shorter grades of Canadian asbestos, are 
described by Rukeyser.* | : 

2 Weston, D., The Aerofall Mill in the Milling of Industrial Minerals: Canadian Min. and Met. Bull. 
vol. 43, No. 464, December 1950, pp. 668-674. , 

3 Badollet, M. S., Asbestos, a Mineral of Unparalleled Properties: Canadian Min. and Met. Bull., vol. 
54, No. 468, April 1951, pp. 237-246 


4 Rukeyser, W. A., New Uses for Low-Priced Fibers Vital to Canadian Asbestos: Eng. and Min. Jour., 
vol. 151, No. 3, March 1950, pp. 76-80. 
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TABLE 6.— World production of asbestos, 1946-51, by countries, in metric tons ! 
[Compiled by Helen L. Hunt] 


Country ! 1946 1947 1948 1949 1950 1951 
Aus 4 
New South Waloes..................... 241 290 330 284 2 380 3 400 
South Australia....................... 8 3 
Western Australia....................- 380 1,069 977 1,318 | 21,250 3 1, 300 
Bolivia (exports).......................-..].......... 141 147 66 
LU tee ,214 2, 631 1, 304 1, 415 4 (0 
Canada (sales)? ........................-. 506, 371 ir Ni 650, m 521, 54 794, 095 Y 866 
 p--""———————— 
OVDIUS.--sseshee eege 4, 142 6, 795 8, 106 12, 556 14,989 | 15, 330 
E A A 65 1, 015 1, 625 117 260 1, 
Finland lio osexkoceccesnueseeRu e RS seen 5,781 , 351 10,818 | . 8,395 10, 949 ) 
hy B M PIER 575 934 | 21,309 | 21,090 6, 080 4 
French Morocco...........-............... 446 825 399 402 511 
E A A 4 40 (4) 9 30 VM 
eege eer 312 3 28 148 211 4 
lee 8, 814 10, 719 13,044 | 215,877 21, 433 22, 651 
JA A EE , 997 4,24 4, 809 5, 3 4, 848 6, 139 
i mM C" — M" 165 5 510 396 
MGS SASCAl M — 1 (8) (8) 2 1 à 
ew Zealand. ..............-.-.-- A |- ----- A -]-- --- ----- 4 
gn) EE 12 414 101 271 (4 
Southern Rhodesia....................... 50, 686 49, 073 62, 502 72, ae 64, Pu 1 
DOIN WEE IR GE 
EE A eqq ea E EE 29, 155 25, 360 29, 421 30, 814 29, 035 91, 719 
Switzerland A au^ AO PA AA A A men cass 
(iy. AMONT ees 55 36 203 170 245 4) 
Union of South Africa. ................... 18, 348 27, 344 41, 490 64, 334 79, 300 7, 402 
United States (sold or used by producers).| 12,769 21, 804 33, 040 39, 360 38, 405 46, 851 
Venezuela. orcos I dee men. rune 65 240 192 192 190 260 
Total (estimate). .-..............-.. 3 750, 000 | 3 900, 000 |31,025,000 | 2 975, 000 [31,300,000 | 1, 400, 000 


3 In addition to countries listed, asbestos is produced in Argentina, Bulgaria, Ohina, Czechoslovakia, 

dochina, Korea, Tasmania, and U. S. S. R. — Estimates by authors of the chapter are included in total. 

3 Revised figure. 

3 Estimate. 

4 Data not available; estimate by authors of the chapter Included in total. 

5 Exclusive of sand, gravel, and stone (waste rock only), production of which is reported as follows: 1946, 
a sone 194r; 8,718 tons; 1948, 40,066 tons; 1949, 32,015 tons; 1950, 43,551 tons; 1951, 30,628 tons. 


xports. 
? Includes asbestos flour. 
* Less than 0.5 ton. 


The Munro mine of Canadian Johns-Manville Corp. in Cochrane 
district, Ontario, which began production in April 1950, is eae 
substantial quantities of chrysotile of nonspinning grades. detaile 
discussion of the geology and early stages of development of the 


TABLE 7.—Sales of asbestos in Canada, 1950-51, by grade 
[Dominion Bureau of Statistics} 


Value Value 
Short tons S Short tons n 
Verago .Average 
Total per ton Total per ton 
Grade: 

Crudes................... 904 $587, 569 $649. 97 748 $568, 725 $760. 33 
Fibers. .....-.-.....-....- 305, 194 | 41, 002, 785 134. 35 333, 001 | 49, 399, 632 148. 35 
Shorts......-...-.-.--.... 569, 246 | 24, 264, 214 42. 63 639, 449 | 31, 615, 988 49. 44 
A 875, 344 | 65, 854, 668 75. 23 973, 198 | 81, 584, 345 83. 83 
Rock mined.................. 12, 210, 780 |............|. -.--.-...-- 12, 623, 529 ee, DEE ` 


Rock milled.................. 8, 035, 036 |............]-....-..---- 10, 219, 658 
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Munro deposit has been published.’ Little progress is reported by 
Teegana Mines, Ltd., in developing its property near South Porcupine 
in Deloro Township, Ontario. 

There is increasing interest in the McDame Creek asbestos deposit 
in northern British Columbia, now being developed by Conwest- 
Exploration Co., Ltd. The fiber is said to be high-quality spinning- 
grade chrysotile. Production is expected in 1953. 


SOUTHERN AFRICA 


Southern Rhodesia.—As indicated in table 8, asbestos production 
in Southern Rhodesia in 1951 was considerably higher than in 1950. 
Principal production is from the Shabani mines and from operations 
in the Mashaba and Filabusi districts, controlled by Turner & Newall, 
Ltd., of Manchester, England. In 1951 & new company was planning 
mining and milling operations on a deposit 15 miles from Shabani. 
It is named Rhodesia Monteleo Asbestos, Ltd., a subsidiary of 
African & European Investment Co., Ltd., of Johannesburg. Several 
other mines and prospects have been recorded, but their output has 
been quite small. 


TABLE 8.—Asbestos produced in Southern Rhodesia, 1946-51 


Year Short tons Value Year Short tons Value 
IMMO cata aa 55,872 | £1,676, IL: AM A 79,638 | £3, 986, 703 
19415 Foe A ape 564,094 | 1,738,484 || 1950,21 oce rn em Rmi 71,527 4, 615, 490 


1048.0. OA TA AA 68,897 | 2,604,623 || 1951.........--.-...-..... 77,663 | 5,452,108 


Union of South Africa.—Output of asbestos in the Union continued 
the remarkable gains that have characterized recent years. Produc- 
tion in 1951 was 23 percent greater than in 1950. Amosite produc- 
tion (see table 10) continued its upward trend, 1951 output exceeding 
that of 1950 by 28 percent. Current production, however, includes a 
larger proportion of the shorter grades than formerly. Production of 
Transvaal crocidolite (blue asbestos) was about the same as in 1950, 
but the output of Cape blue advanced 19 percent. Production of 
chrysotile increased 36 percent. Kinlock Asbestos (Pty.), Ltd., is a 
substantial producer. The Doyershock Asbestos Mine (Pty.), Ltd., 
adjoining the Kinlock property, produces a moderate tonnage. The 
Munnick-Myburgh mine, which has been inactive for some years, 
has been reopened by African & European Investment Co., Ltd. A 
new mill having a capacity of 8,000 tons of rock a month has been 
completed. 

The current heavy demand for short fibers has created interest in 
recovery of shorts in South Africa. The long distance of the African 
mines from markets makes it imperative that every possible economy 
be practiced if any profit is to be made from shorts. 

Sinclair has described crocidolite mining.* 

"1 Hendry, N. W., Chrysotile Asbestos in Munro and Beatty Townships, Ontario: Canadian Min. and 
Met. Bull., vol. 44, No. 465, January 1951,{pp. 29-36. 
$ Sinclair, W. E., The Present Status of Crocidolite Asbestos: Asbestos, vol. 32, No. 11, May 1951, pp. 


4-12, Production of Crocidolite or Blue Asbestos in South Africa: Asbestos, vol. 33, No. 1, July 1961, pp. 
4-10; vol. 33, No. 2, August 1951, pp. 4-12, à 
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TABLE 9.—Asbestos produced in Ea from the Union of South Africa, 
= 1 


Production (short tons) Exports 
Year 
Transvaal | , Cape Total | Short tons | Value 
Province 
EE” br A E EE 21, 959 8, 183 30, 142 33, 237 £927, 371 
1048 ok ce ee 37, 434 8, 301 45, 735 38, 550 1, 138, 792 
T1040 oe eset soe neu eee eset O 58, 918 11, 999 70, 917 63, 428 2, 600, 323 
1950 EA A OA EA 2 72, 203 15, 211 2 87, 414 270,609 | 33,475,200 


EE 89, 290 18,078 | 107,368 89,735 | 5,056,143 


1 Data from Union of South Africa, Department of Mines, quarterly reports. 
2 Revised figure. 


TABLE 10.—Asbestos produced in the Union of South Africa, 1947-51, by variety 
and source, in short tons ! 


Variety and source 1947 1948 1949 1950 1951 
Amosite (Transvaal) ......--..------------ +22 eee 18, 780 30, 372 41,974 | 242,393 54, 053 
Chrysotile (Transvaal)...............-.............. 2, 253 4, 441 7,609 | 214, 334 19, 509 
PEA A A A 896 2, 608 9,181 | 215, 387 15, 581 
Elter ENEE DNE 8, 183 8, 301 11, 909 15, 211 18, 078 
Anthophyllite (Transvaal).......................... 13 154 4 
Total. A A A 30, 142 45, 735 70,917 | 287,414 107, 368 


1 Data from Union of South Africa, Department of Mines, quarterly reports. 
2 Revisod figure, 


Swaziland.—The Havelock mine close to the Transvaal border has 
become an important producer. Output in 1951 reached an all-time 
high. It is reported that a new mine adjacent to the Havelock is 
aoue worked by Msuali Asbestos Co., also known as African Chryso- 
tile Co. 


OTHER COUNTRIES 


Bolivia.—The Province of Chapare has the distinction of possessing 
the only known commercial deposit of crocidolite (blue asbestos) in 
the Western Hemisphere. The material is in demand for air filters, 
and the small imports are purchased mainly for the National Stockpile. 

Brazil.—Deposits of chrysotile asbestos are worked in a small way 
at Djalma Dutra, State of Bahia, and near Nova Lima, State of 
Minas Gerais. 

Colombia.—Active measures are being taken to develop chrysotile 
asbestos deposits at or near Yarumal, State of Antioquia. An 
official of Emergency Procurement Service has examined a deposit 
at Neira, near Manizales, State of Caldes. Samples submitted to 
the Bureau of Mines were found to consist in part of chrysotile and in 
part of nemalite, which is fibrous brucite (Mg(OH).). Possible 
utilization of the latter fibers is now under investigation. All of the 
chrysotile is of the slip-fiber type. 

Morocco.—A deposit of high-quality chrysotile has been worked to 
some extent at N’Cob, about 185 miles by road from Marrakech. 


Asphalt and Related Bitumens 


By A. H. Redfield! and Willa D. Granacher 


vi 
GENERAL SUMMARY 


OMESTIC demand? for petroleum asphalt (including small 
D quantities of imported lake asphalt and, in 1950, of prenanto) 

was nearly 13 percent larger in 1951 than in 1950, but export 
demand was 28 percent greater. As export demand in 1951 was less 
than 1% percent of the total demand, the total demand increased only 
13 percent from 1950 to 1951. In numerical terms, an increase of 
1,372,686 short tons in domestic demand, augmented by an increase of 
39,620 tons in export demand, was met by an increase of 1,466,356 
tons in refinery production and an increase of 119,442 tons in imports 
of petroleum and lake asphalt. Included in the change in domestic 
demand was the effect of an increase in refinery stocks of asphalt of 
241,275 tons during 1951 compared with an increase of 68,179 tons in 
1950. 


TABLE 1.—Supply and distribution of asphalt and related bitumens in the 
United States, 1950-51, in short tons 


1950 1951 
SUPPLY 
Native asphalt and related bitumens; 
ad ANA EEN 1, 250, 862 1, 443,955 
Imports (chiefly lake asphalt)... erer er e mure na aru ee er 5, 863 6, 304 
Petroleum asphalt (excluding road oil): 
Production A AAA ———Ó 10, 589, 099 | 12,0565, 455 
DIDI EAN EE E E S Qn Case ne OAM mONO OC ER EM 323, 571 442, 572 
A c cl RAI: V ER 894, 182 962, 361 
SPOIL AA A vuaadasesaede decas Mane 13,063, 577 | 14,910, 647 
DISTRIBUTION 
Native asphalt and related bitumens: 
aqii io SEEN TOR A 1, 419, 037 
ip E AS e eeu ae dcc MM 2 18, 421 24, 918 
Petroleum asphalt (excluding road oil): 
Indicated (apparent) domestic demand 1.....................-- E eere eee 110, 700, 720 | 12,079,811 
IR LON tk dec AM DU éi EE 3 143, 025 183, 245 
COURS gk ee erc EH 962, 361 1, 203, 036 
Total la a PARADA 13,063,577 | 14, 910, 647 


1 Domestic demand for native asphalt excludes. and that for petroleum asphalt includes, lake asphalt, 
since this has the same sorts of uses as the manufactured product. 


2 Revised figure. 
NATIVE ASPHALT AND BITUMENS 


Bituminous Rock.—Sales of bituminous rock by producers in the 
United States increased from 1,184,676 short tons in 1950 to 1,378,434 


1 Deceased. 
2 The term “domestic demand” as used in this chapter means apparent consumption, that is, production 
plus net imports and changes in refiners’ stocks, 
177 
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tons in 1951 and in value from $3,522,308 to $4,159,259. Bituminous 
limestone amounted to 1,071,955 ‘tons valued at $2,737,056 in 1950 
and 1,247,940 tons valued at $3,178,323 in 1951. Bituminous sand- 
stone totaled 112,721 tons valued at $785,252 in 1950 and 130,494 
tons valued at $980,936 in 1951. The average sales value of bitumi- 
nous limestone —$2.55—remained the same as in 1950. The average 
sales value of bituminous sandstone increased from $6.97 per ton in 
1950 to $7.52 in 1951. 

Gilsonite.—Sales of gilsonite by producers in northeastern Utah 
decreased from 66,186 tons valued at $1,774,330 in 1950 to 65,521 tons 
valued at $1,895,374 in 1951. The average sales value per ton at the 
mine or railhead increased from $26.81 in 1950 to $28.93 in 1951. 


MANUFACTURED OR PETROLEUM ASPHALT 


Production.—Petroleum refineries in the United States produced 
12,055,500 short tons of asphalt in 1951, a 14-percent increase over 
the 10,589,100 tons produced in 1950. The increases were general 
but were greater in the East Coast, Indiana-Illinois-Kentucky, etc., 
and Oklahoma-Kansas-Missouri districts. 

Stocks.—Stocks of asphalt held at refineries increased 25 percent 
from 962,400 short tons on December 31, 1950, to 1,203,600 tons on 
December 31, 1951. The increases were general throughout the 
United States except in the Louisiana-Arkansas district, where stocks 
were reduced. 


TABLE 2.—Supply and disposition of petroleum asphalt (exclusive of road oil) 
wé petroleum refineries in the United States in 1951, by refinery district, in 
short tons 


Stocks eA ie 
on by 
producers, O 
District Production| Receipts! transfers, 3 tic con- 
Jan. 1. | Dec. 31 leier umers 
e ports 
East Coast. ............-.-...---------- 3, 132, 400 | 486,100 | 149,800 | 204, 500 71, 200 | 3, 492, 600 
Appalachian......_.....-.....--.....--- 408, 200 42, 700 24, 000 41, 300 25, 700 407, 900 
In » Illinois, Kentucky, eto......... 2, 102, 900 28,500 | 198,200 | 215,300 | 159,300 | 1,955, 000 
Oklahoma, Kansas, Missouri........... 1, 149,300 | 106,300 | 129,500 | 209, 500 51,700 | 1, 123, 900 
Texas: 
Gulf Coast..................-...-.-- 847, 600 |.........- 66, 100 72,500 | 101,800 739, 400 
AA eden 705, 100 29, 500 49, 100 94, 000 67, 700 622, 000 
Total Texas. .............-......- 1, 652, 700 29, 500 | 115,200 | 160,500 | 169,500 | 1,361,400 
Loulsiana-Arkansas: 
ouistana Gulf Coast.............-. 596, 200 ; 76, 000 66, 500 | 129, 300 477, 400 
Arkansas and Inland Louisiana..... 680, 700 15, 400 96, 200 78, 700 72, 600 621, 000 
Total Louisiana-Arkansas........ 1, 256, 900 16,400 | 172,200 | 145,200 | 201,900 | 1,098, 400 
Rocky Mountain....................... 41, 600 71, 400 61, 100 92, 900 , 900 517, 300 
California and Washington............. 1, 911, 500 |.......... 112, 400 | 128,400 | 151,200 | 1, 744, 300 
y Total: 195l... 20000-220... ---.-- 12, 055, 500 | 780,900 | 962, 400 |1, 203, 600 | 894, 400 |11, 700, 800 
1950. EEN 10, 589, 100 | 909,400 | 894,200 | 962,400 | 901,800 |10, 528, 500 


1 Receipts from intraindustry refinery transfers, addition of other petroleum products blended to make 
cut-back asphalts, imports, and transfers from stocks formerly not classified as asphalt. 
2 Transfers between refineries and transfers of asphalt to stocks not so classified. 
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Sales.—Sales of petroleum asphalt to domestic consumers increased 
11 percent in quantity from 1950 to 1951 and, because of higher prices, 
22 percent in value. The average sales price per short ton increased 
from $16.87 in 1950 to $18.47 in 1951. The greatest increases in both 
tonnage and in value were in the Texas, Hast Coast, and Indiana- 
Illinois-Kentucky, etc., districts. In contrast to the general trend, 
the Louisiana-Arkansas district showed a decrease of 7 percent in its 
quantity of sales but a 5-percent increase in value in 1951 over 1950. 

Of the total petroleum asphalt sold to domestic consumers in 1951, 
27 percent was manufactured from foreign petroleum, imported 
mainly from Venezuela, Colombia, Mexico, and the Persian Gulf, 
compared with 25 percent in 1950. Although runs of foreign crude to 
stills increased only 3 percent from 1950 to 1951, sales of asphalt made 
from foreign crude increased 19 percent from 1950 to 1951. Of the 
foreign crude processed, 8 percent was converted to asphalt in 1950 
and a little over 9 percent in 1951. Ninety-seven percent of the 
asphalt made from foreign petroleum in 1951 was manufactured in east 
coast refineries, compared with 94 percent in 1950. 


ASPHALT AND RELATED BITUMENS 


TABLE 3.—Asphalt and asphalt material (exclusive of road oil) sold at petroleum 
refineries to domestic consumers in the United States in 1951, by form and use 


[Value f. o. b. refinery] 


From domestic From foreign Tota] 
petroleum petroleum 
Form and use MET 
Short tons| Value Short tons| Value Short tons | Value 
Solid and semisolid products 
of less than 200 penetra- 
tion: 
Asphalt for— 
PAVING EE 2, 756, 889 |$47, 008, 862 | 1,371, 689 |$27, 035, 700 | 4, 128, 4 , 134, 562 
o E LEA re sc 1, 365, 437 | 24, 084, 058 714, 724 | 14, 433, 210 | 2,080, 161 | 38, 517, 268 
Waterprooflng............ 106, 124 | 2,331, 056 16, 08 7, 122, 212 2, 678, 096 
Blending with rubber,.... 10, 546 249, 9 10, 868 306, 202 21, 41 556, 144 
Briquetting........-.....-. 106, 570 | 3,384, 523 13, 763 , 210, 323 3, 074, 981 
Mastic and mastic cake. ... 2, 037 A A 2, 037 , 
Pipe coatings. ............ 22, 606, 228 8, 765 75, 816 26, 273 
Molding compounds. ..... 30, 571 608, 015 8, 297 201, 562 38, 868 809, 577 
Miscellaneous uses. ....... 243,973 | 5,320, 103 160,317 | 3,384,304 410, 290 8, 704, 497 
4 7] AAA 4, 734, 655 | 83,731, 431 | 2,305,401 | 46,075, 283 | 7,040,056 | 129, 806, 714 
Semisolid and liquid products 
of more than 200 penetra- 
tion: 
Flux for— 
avinii.lllliL2..22249e-52 401,333 | 5,604, 197 41, 528 822, 025 442, 861 , 517, 122 
HOO La caesa «CERES 8206, 801 | 12, 288, 784 55, 422 | 1,157, 235 882, 283 | 13,446, 019 
Waterproofing............ 5, 604 167, 505 432 9, 6, 036 167, 425 
IUSTO c= otal NA 14, 471 435,282 MN ear e e o rr 14, 471 435, 282 
Cut-back asphalts: 
Rapid-curing. ............ 1, 105, 302 | 21, 614, 781 373,356 | 7,745,838 | 1,478,718 | 29,360, 119 
Medium-curing........... 1, 246, 858 | 23, 450, 214 238, 519 | 4,910,712 | 1,485, 877 360, 926 
Emulsified asphalts and fluxes_ 130, 345 | 2,070, 547 85,902 | 2,002, 158 216, 247 4, 672, 705 
Paínts, enamels, japans, and 
BO TU S. didlosescska sanas 48,666 | 1,605, 680 20, 941 429, 793 69, 607 2, 035, 473 
Other liquid products......... 59,607 | 1, 168, 034 5, 539 145, 177 65, 146 1, 303, 211 
TOTAL oscars damas 3, 839, 107 | 69, 075, 024 821, 639 | 17, 223, 258 | 4,660,746 | 86, 298, 282 
Grand total: 1951. ......| 8,573,762 |152, 806, 455 | 3,127,040 | 63, 208, 541 | 11, 700, 802 | 216, 104, 996 
1950.......| 7,904,731 |129, 846, 469 | 2,623,735 | 47, 717, 124 | 10, 528, 466 | 177, 563, 593 
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TABLE 4.—Sales of asphalt (exclusive of road oil) at petroleum refineries to 
domestic consumers in the United States, 1950-51, by refinery district 


1950 1951 
District SSS SS 
Short tons Value Short tons Value 
IA MIA dece ueBSased Gua MESE 2, 993, 481 |$54, 761, 544 | 3,492, 552 $70, 569, 180 
Appalachian... 2. eoo oe ede e orita 405, 248 | 8,153,349 407, 921 9, 029, 274 
Indiana, Minois, Kentucky, eier 1, 709, 444 | 30,171. 094 | 1, 954, 961 37, 806, 652 
Oklahoma, Kansas, Missouri......................... 1, 041, 627 | 16, 263, 097 | 1,123, 929 18, 179, 307 
Texas: 
Gulf Coast ollas 507,032 | 8,270, 651 739, 428 12, 674, 919 
E A A quens 584,774 | 9,649, 617 622, 032 10, 684, 159 
Total Toradora ds 1, 091, 806 | 17, 920, 268 | 1,361, 460 23, 359, 078 
Louisiana-Arkansas: 
Louisiana Gulf Ooast.........................-.. 555, 538 | 8, 204, 244 477, 429 8, 048, 326 
Arkansas, Louisiana Inland...................... 630,078 | 9, 748, 262 620, 981 10, 752, 655 
Total Louíisians-Arkansas.....................- 1, 185, 617 | 17,952,506 | 1,098, 410 18, 800, 981 
Rocky Mountalliccucascnoncrasdas lcd das 499,221 | 7.084.163 517, 290 7, 664, 247 
A A A A 1, 602, 022 | 25,257,572 | 1,744, 279 30, 696, 277 
Total United 8tates...........................- 10, 528, 466 |177, 563, 593 | 11, 700, 802 216, 104, 996 


Highway and street construction and airport-runway surfacing 
used (in the form of paving asphalt, paving flux, cutback asphalts, and 
asphalt emulsions) 71 percent of the total asphalt sold to domestic 
consumers by petroleum refineries in 1951 compared with 66 percent 
in 1950. Sales of all grades of asphalt devoted wholly or principally 
to street and road construction increased 20 percent in 1951 over 1950. 

Roofing manufacture made the second largest demand for asphalt, 
absorbing 27 percent of the total in 1950 and 25 percent in 1951. 
Although sales of prepared roofing and asphalt siding reported to the 
Bureau of the Census decreased 9 percent—from 65,024,467 (revised 
figure) squares in 1950 to 59,116,749 in 1951—and of saturated felt 
increased 2 percent—from 650,389 (revised figure) short tons in 1950 
to 662,961 in 1951—domestic sales of roofing asphalt and roofing flux 
combined increased 4 percent—from 2,846,623 short tons in 1950 to 
2,962,444 tons in 1951. These figures do not include roofing asphalt 
and flux consumed by the refining companies in factories owned by 
themselves or by affliated companies making prepared roofing and 
siding and saturated felts. 

Sales of asphalt emulsified with water were 85 percent greater in 
1951 than in 1950. Petroleum refineries sold 119,489 tons (28,151,609 
gallons) valued at $2,440,692 in 1950 and 216,247 tons (51,034,292 
gallons) valued at $4,672,705 in 1951. In addition, 75,558,691 gallons 
valued at $9,323,628 in 1950 and 142,084,036 gallons valued at $16,- 
148,374 in 1951 were sold by secondary producers that purchased 
asphalt from petroleum refineries and manufactured it into emulsions. 
Accordingly, total known sales of emulsified asphalts and fluxes in- 
creased 84 percent in quantity—from 104,710,300 gallons (444,441 
tons) in 1950 to 193,118,328 gallons (818,298 tons) in 1951—and 76 
percent in value—from $11,764,320 in 1950 to $20,821,079 in 1951. 
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APPARENT CONSUMPTION 


The apparent domestic consumption of petroleum asphalt increased 
13 percent in 1951 over 1950. The apparent average monthly domestic 
consumption of petroleum asphalt (including small quantities of 
imported lake asphalt and grahamite, which have similar uses and are 
supplementary to petroleum asphalt) increased from 892,227 (revised 
figure) short tons in 1950 to 1,006,651 in 1951. Total apparent con- 
sumption was 10,706,729 tons (revised figure) in 1950 and 12,079,811 
in 1951. 


DISTRIBUTION BY RAIL 


Revenue-freight statistics showing the tonnage of each important 
commodity originated and terminated in each State by class 1 rail- 
roads, formerly compiled and issued by the Interstate Commerce 
Commission, were discontinued by the Commission at the end of 
1950. Accordingly an index, however imperfect, of the consumption 
of asphalt by States is no longer available. Apparently, however, 
increasing quantities of asphalt are delivered to consumers by water- 
ways, minor railroads, and motor trucks, as quantities terminated by 
class I railroads were equivalent to only 62 percent of the apparent 
consumption of asphalt in the United States in 1949 and only 53 per- 
cent of the total in 1950. 


FOREIGN TRADE * 


Imports. —Imports of natural asphalt and bitumen into the United 
States totaled 5,863 short tons valued at $136,003 in 1950 and 6,304 ' 
tons valued at $112,007 in 1951. Imports of lake asphalt from Trini- 
dad increased from 4,855 tons valued at $66,953 to 6,270 tons valued 
at $110,940. Imports of grahamite from Cuba amounted to 880 short 
tons valued at $27 ,880 in 1950, but none was imported in 1951. Im- 
ports of solid petroleum asphalt increased from 308,959 short tons 
valued at $3,275,967 in 1950 to 422,345 tons valued at $5,013,730 
in 1951. Netherlands Antilles was the principal source. In addition, 
the United States received 80,365 barrels (14,612 tons) of liquid petro- 
leum asphalt valued at $205,031 in 1950 and 111,250 barrels (20,227 
tons) valued at $280,294 in 1951. Nearly all of these imports for 
si came from the Netherlands Antilles and those for 1951, from 

enezuela. 


Exports.—The tonnage of natural asphalt, unmanufactured, ex- 
ported from the United States increased from 18,421 short tons 
(revised figure) valued at $910,910 (revised figure) in 1950 to 24,918 
tons valued at $1,277,783 in 1951. Of the 1951 exports, 77 percent 
went to Europe, notably to the United Kingdom, France, Germany, 
Italy, Sweden, Netherlands, Belgium and Luxembourg, Denmark, 
and Switzerland. Canada received 9 percent of the total, Brazil 2 
percent, India 2 percent, and Mexico 2 percent. Exports of petroleum 
asphalt from the United States increased from 143,625 tons (revised 
figure) valued at $4,519,641 (revised figure) in 1950 to 183,245 tons 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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valued at $6,391,462 in 1951. Larger shipments to South America 
(notably Brazil), to Europe (especi alls United Kingdom and France), 
and to Asia (especially the Philippines and Indochina) accounted for 
the increase. 


ASPHALT AND RELATED BITUMENS 


TABLE 6.—Petroleum asphalt (unmanufactured)! exported from the United 
States, 1950-51, by country of destination 


[U. S. Department of Commerce] 


1950 1951 
Country 
Short tons Value Short tons Value 
North America: 
Britist'Honduras--— e 1 E il-----...--- 275 $8, 508 248 $10, 548 
Cub EA A A 5, 785 379, 573 3,861 210, 410 
A A or Soe A AAA 4,702 77, 058 4, 823 85, 265 
O ees LL LL seen 1, 160 22, 260 623 21, 641 
ANN sie EE 2I EE 1, 502 46, 500 5, 395 165, 695 
Dominican Republic. .................. ll c.l... 511 17, 311 103 3, 388 
VOLE ORs fen se Fs e ME 2, 532 OOS OES SE eae ez | wa ees eee 
CALDO eene A E 11, 576 205, 868 885 22, 795 
Gn AA 1 5 19 304 
Maxi mE Pau EE EE 25, 576 614, 174 26, 252 588, 125 
OEA e a A AA 4, 987 142, 797 319 15, 482 
ECTS EE 338 9,116 251 6, 512 
Other North AAA 70 2, 600 160 11, 321 
SUOLSIENOTLUSAINOL Ch == soe anna 59, 089 1, 566, 375 42, 939 1, 141, 579 
South America: 
IO AAA 26 2, 360 88 6, 483 
EOI A ECH EA. 150 7, 061 823 25, 512 
(SOU ee ese M 23,123 | 1,011, 964 54,132 | 2, 505, 738 
HT l.l: C NEEDED 1, 174 1, 452 1, 024 35, 454 
BOOMO uiri nea A dä dd AT it 17 1,871 114 6, 584 
ECOROOL eee cee E E E 1, 946 506 29, 073 
dE EE E CN, Eesi.. 23, 756 2 129, 614 2, 861 94, 237 
Vtt att A ae 85 24, 592 366 25, 410 
Other South America. -----.--.........-.-.-....... 79 1, $10 59 7,816 
Me Vr A MARA == 228,765 | ? 1, 212, 670 59, 973 2, 736, 306 
Europe: 
A Ad EL E A 1,847 43, 355 1, 464 47,313 
Belgium-Luxembourg-.--....--....--.------------- 2, 532 96, 681 2, 450 84, 881 
Dionu se cean see EE AN 29 7 A | ete t don nate: 
Vee sles... ad DU bop A e MR E ee 462 24, 024 10, 371 304, 518 
Chi ee A EE EECH 11, 626 301, 462 10, 518 410, 925 
ete WS) E E E E 5 7, 356 13 2, 274 
Gett Jar RRE o coc ee ee ee 8 721 25 1, 219 
AMONIO 172 6, 922 179 9,794 
E aba, sb os lk EE TS 6S i.igz... 169 4, 992 30 1, 847 
veces qu I Um AAA EEN 158 12, 232 102 7, 277 
SEET EE ET A, A 775 32, 802 1, 397 63, 678 
(4A o rns i KEE Pp NE ey ee ER 7, 809 303, 458 3, 920 145, 950 
Other amps cece cin Se eee 9 367 86 7, 478 
IN MOP Qe e E ARA 3 25, 691 3 836, 789 30, 555 1, 087, 154 
Asia: 
El a A ee rec. 24 315 938 27, 108 
Belt EE LI.EBD.X34l.2222.. lli. 19 783 133 2, 951 
French IDA M EE DECEM A 6,311 157, 356 12, 283 326, 733 
er do A AS E A AE e 396 13, 817 4, 682 115, 762 
A e AAA A PRO PA 4, 412 96, 420 
EO Du EOE e e ee TN 5, 752 147, 177 134 11, 137 
III: III E KEE 3, 199 84, 538 4 325 
MONA 65 48) 2-3 AAA ASA 66 3, 442 434 24, 060 
le by ee a SS EE 166 6/442 577 225. SE 22 CERE a 
Horn ys ciao EE bd — on A cece eee 520 10, 142 
TG Oi 0 YE te dme 1, 827 46, 789 8, 742 290, 037 
BAUd CATANA 13H 0 EE OL 65 4,2 8 502 
1 A A A AR 1, 762 49,326 
Other ASIA A AL ee E 30 1, 353 112 3, 708 
COMA oca a T 3 17,855 3 405, 275 34, 164 958, 211 
For footnotes, see end of table. 
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TABLE 6.—Petroleum asphalt (unmanufactured)! exported from the United 
States, 1950-51, by country of destination—Continued 


Country 
Value 
Africa: 
Belgian Congo sooo sects ii aaa $55, 994 
French Morocco. ...........-..-.. 2. LLL lel era ee eee 6, 
French West Africa.....................- 222 - eee ee 21, 100 
RES TEE o A EE 14, 528 
Mozambique.........-.....-.. 2. eee ew ee e eee 15, 264 
Southern Rhodesi8.-...ooooconccooooccooconcaconmoo.. 15, 586 
Union of South África...............----.-.-.-.....| 5,070} 168,969 | 10,258 | 266 544 
er OA nok A NEN NE DIEN 3, 418 
Total A EE 399, 034 
Oceania: 
BRUN EE qud ea 12, 422 
French Pacific Islands.......-....-...--...-.------ 8, 247 
ew Zealand............... eee eee c ee cL eee ene 48, 509 
Total Oceania. ica is 60, 178 
Grand RT BEEN 6, 391, 462 * 


1 In addition, jexports of “petroleum asphalt manufactures" were valued as follows: 1950—$381,019; 1951— 
$2,351,776 (quantity not available), 

1 Revised figure. 

3 Total for Europe revised to include Turkey; formerly included with Asia, 


ROAD, OIL 


Road oil is less easy to define in terms of its physical properties than 
in terms of its practical uses. Any residue of petroleum distillation 
or blend of residues and distillates, that is liquid enough to be applie 
easily to a roadway without preheating, that is sufficiently cohesive 
to bind the surface particles into a surface that is moderately dust-free 
in dry weather and not too muddy in wet weather, that is cheap 
enough to be bought as surface dressing for secondary roads built 
for light vehicular traffic may be sold as road oil. Consequently, 
statistics submitted to the Bureau of Mines by the refiners may 
confuse road oil with asphalt fluxes and cutback asphalts. Residual 
oils that had been stored as fuel oils may find their final use as road 
dressing. Consequently, adjustments have to be made each year for 
transfers into and out of road-oil stocks to achieve a balance between 
recorded figures of road-oil production and stocks at the beginning 
of the year on the one hand and domestic sales and stocks at the end’ 
of the year on the other. The same type of oil may be designated 
by one refiner as “road oil” and by another as “slow-curing cut-back 
asphalt." A railroad tank-car of “fuel oil" may be diverted in transit 
to a highway contractor and spread upon a highway. 

Sales of road oil by petroleum refineries in the United States decreased 
11 percent in quantity—from 7,326,000 barrels in 1950 to 6,494,000 
barrels in 1951—but because of higher prices decreased only 1 percent 
in value—from $16,876,000 in 1950 to $16,651,000 in 1951. Of the 
total sales of road oil to domestic consumers, 71,291 barrels valued 
at $233,269 in 1950 and 59,832 barrels valued at $208,349 in 1951 were 
made in east coast refineries from foreign petroleum, imported chiefly 
from Venezuela, Colombia, and Mexico. 
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TABLE 7.—Supply and disposition of road oil in the United States in 1951, by 
refinery district, in thousands of barrels 


Stocks Consump- 

Sab tion by Pabi ns 

roduc- producers, | domestic 

District tion Receipts! transfers, | consum- 

Jan. 1 Dec. 31 | losses, and ers 
exports 

East Odasi ENEE, 208 55 10 16 186 71 
PP Se ari VEER a AP O IA ls: 3 
Indiana, Illinois, Kentucky, etc......... 1, 394 442 26 17 346 1, 499 
Oklahoma, Kansas, Missouri........... 464 271 T2 26 183 604 
LAA A oe Ae A ger ee grge 30 62 1 1 1 91 
Louisiana-Arkansas-.------------------- 3 6 3 2 4 6 
Rocky Mountain....------------------- 1,617 193 99 102 444 1, 363 
galifornia a a cs 2, 368 541 186 EENG 2,857 
TOD da azur as 6, 084 1, 579 397 402 1, 164 6, 494 
bay y e a RIRS CR 6, 928 1, 393 366 397 96 7,326 


1 KR from intraindustry refinery transfers, imports, and transfers from stocks formerly not classed 
as road oil. 
2 Transfers between refineries and transfers to stocks not classified as roal oil. 


TABLE 8.—Road oil sold by petroleum refineries to domestic consumers in the 
United States, 1950-51, by refinery district 


1950 1951 
District 
Thousand | Thousand | Thousand | Thousand 
barrels dollars barrels dollars 

A A A AI OA 83 267 71 245 
PAUSA A, PA A 3 

indiana, Illinois, Kentucky, et0........................ 1, 505 4,075 1, 499 4, 418 
Oklahoma, Kansas, Missourl........................... 1, 151 2, 480 604 1, 225 
dM coUe... La Ty MT 222 507 91 276 
e AR hel Lux aure xi ulmo dd ao ea Ra Xp E 8 21 6 21 
ée Oe ee eege s date m RIT ERRARE AS 1, 520 3, 383 1, 363 3, 099 
Clalfornia ONE A ege eege 2, 837 6, 143 2, 857 7, 311 


Barite 
By Joseph C. Arundale and F. M. Barsigian 


A 


GENERAL SUMMARY 


N 1951 the domestic barite industry produced 845,600 short tons 

of primary barite;! 52,800 short tons was imported; a record 950,900 

short tons was consumed. Over 62 percent of the tonnage con- 
. sumed was used in oil-well drilling muds. New production was 
. reported from Montana, and a new próducer began operations at 
Upper Brookfield, Nova Scotia. 


TABLE 1.—Salient statistics of the barite and barium-chemical industries in the 
United States, 1947-51 


1948 1949 1950 1951 


rimary: 
Produced ET short tons.. 777, 841 731, 308 693, 424 845, 579 
Sold or used by producers: 


Short tons..................... 4, 082 709, 848 717, 313 695, 414 860, 669 
VA. eo d $6, 693, 413 | $5, 642, 226 | $6, 103,906 | $7, 968, 023 
Imports for consumption: 
Short tons.................-... 53, 204 26, 178 58, 381 52, 755 
Való. EN $443, 515 $192, 567 $431, 879 $419, 494 
Consumption..........short tons.. 894, 309 719, 543 1 786, 131 1 950, 893 
Ground and crushed sold by producers: 
Short tons......--. c ce eurer e eem 631, 424 554, 028 573, 350 703, 014 
CHUTE $11, 195, 365 |$10, 156, 590 |$11, 305, 209 | $14, 590, 000 
Barium chemicals sold by producers: 
Short TEEN 72,9 71, 717 57,012 


2, 79, 689 86, 032 
—— M — € $7,028, 058 | $5, 646, 403 | $7, 885, 586 | $11, 656, 497 


Short AAA 185, 0 140, 78, 335 105, 1 
E O cce sen $17, 382, 592 |$16, 135, 976 | $8, 977, 178 |$13, 129, 363 | $14, 470, 742 


2 Includes some witherite. 


Barite is growing rapidly in importance to the national economy. 
It has been mined in tho nited States since the middle of the 19th 
century, when production first was reported in Virginia. A few years 
later it was discovered in Missouri, where it has been produced con- 
tinuously for 100 years. Several significant events have marked 
development of the domestic industry. The first use of barite was 
as a paint filler. In 1892 a lithopone industry was established in the 
United States, and this created the second major market for barite. 
Production of barite in Georgia began in 1901 and in Kentucky in 
1903. The first domestic barium-chemical plant began operation at 
Blue Island, Ill., in 1908. Washers and jigs were installed in Georgia 


! The term “primary barite,’’ as used In this chapter, applies to barite as first offered to the trade, whether 
lump, crushed, or ground. Where ground barite has been reported to the Bureau of Mines as original 
production, an estimate of the value of the lump equivalent of the ground has been assigned to such tonnage 
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and Tennessee in 1914-16 and in Missouri in 1923. In 1926 the use 
of barite as a weighting agent in drilling mud was patented; over 
two-thirds of the domestic output was employed for this ose in 
1951. The use of barite as a flux in glass began in 1928. The deposit, 
from which barite was being produced in Arkansas in 1951, was dis- 
covered in 1900, but sustained production did not begin until 1941, 
when this barite first was recovered by flotation on a commercial 


scale. 
DOMESTIC PRODUCTION 


Mine production of barite, which had slumped after the record year 
1947, surged to a near-record 845,600 short tons in 1951 under the . 
impetus of an accelerated well-drilling program. Demand, which had 
begun to increase in the latter part of 1950, continued to expand duri 
1951. By the end of the year shortages were being reported, an 
producers were attempting to increase their capacities. Arkansas 
again was eminent in output, with a record tonnage going to the well- 
drilling trade. Missouri was second io rank, with a substantial in- 
crease over the previous year, but did not reach 1947 output. 

Arizona.—The Arizona Barite Co. continued to produce ground 
barite for the well-drilling trade at its mine and mill near Mesa. 

Arkansas.—The two producers in Arkansas—Magnet Cove Barium 
Corp. and Baroid Sales Division of National Lead Co.—increased 
their output to supply a record tonnage of ground barite to the well- 
drilling industry. 


TABLE 2.—Domestic barite sold or used by producers in the United States, 
1949-51, by States 


1949 1950 1951 
State Lp» Du: E A ee eee EE 
Short tons Value Short tons Value Short tons Value 

KREMER re ntn 363, 382 | $2, 907, 056 343, 168 | $3, 088, 512 407,085 | $3, 765, 536 
Lëtweikt e 2 GL 50, 267 465, 325 
South Carolina. .............. (2) (2) 72, 888 766, 711 73, 117 841, 440 
a A EU T IA 13, 376 137, 120 
Missouri 299 2) RE Le de 186, 891 1, 497, 985 212, 736 1, 924, 520 281, 895 2, 697, 200 
NOT Se ege 70, 576 416, 416 47, 608 268, 874 63, 201 387, 026 
Other States 3_...._.___...---- 32, 821 218, 324 19, 014 145, 289 35, 371 276, 821 

JK Lane e o | 717,313 | 5,642, 226 695, 414 | 6,193, 906 860, 669 7, 968, 023 

! Value estimated. 


2 Included with **Other States.” 
3 Arizona, California, Idaho, Montana (1951 only), New Mexico, and South Carolina (1949 only). 


TABLE 3.—Ground (and crushed) barite produced and sold by producers in the 
United States, 1947—51 


Producti ca 
roduction 
Year Plants (short tons) 

Short tons Value 
a EA ee weer e EE E 23 552, 227 549, 965 $8, 970, 400 
E A E A A 23 630, 808 631, 424 11, 195, 365 
IO OOO se OS E E Ee e EE 24 561, 258 554, 028 10, 166, 590 


py: 45071] MEME EEN 26 569, 129 573, 359 11, 305, 209 
EA e TE AAN 24 704, 709 703, 014 14, 590, 000 


ee 
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California.—Only one producer was operating in California during 
1951—Barium Products, Ltd., at the Almanor mine near Greenville 
in Plumas County. Crude barite from this mine was ground at 
Modesto. 

Georgia.—Several producers operated in Georgia during the year, 
and output went principally to well-drilling on the Gulf coast and to 
eastern glass and chemical producers. 

Idaho.—Simplot Fertilizer Co. produced barite near Hailey and 
ground it at Pocatello. This product was sold for well-drilling. 

Missouri.—1951 marked 100 years of continuous barite production. 
During the year new producers and processors increased the State’s 
total output. 

Montana.—A new producer, F. € S. Contracting Co., reported 
production of barite near Greenough, Missoula County. 

Nevada.—Baroid Sales Division of National Lead Qo. temporarily 
discontinued production in Nevada, but shipments were made from 
Stocks. Barium Products, Ltd., continued to produce at two locations 
near Battle Mountain and shipped the product to Modesto, Calif. 
California-Nevada Barytes Mines, Division of Glidden Co., produced 
from the Jumbo mine in Tonopah County and the Barium King mine 
in Lander County. 

New Mexico.—The Mex-Tex Mining Co. produced barite from the 
Royal Flush mine near Bingham and processed it at its mill south of 
San Antonio, N. Mex. Mudrite Chemicals discontinued production 
near Hatch. 

South Carolina.—Industrial Minerals, Inc., produced barite near 
Kings Creek for eastern markets. 

Tennessee.—L. A. Wood and B. C. Wood continued production 
near Sweetwater. 


CONSUMPTION AND USES 


Domestic consumption of barite about doubled in the 10 years 
ended in 1951. The most significant changes in consumption of 
barite in 1951 were the large increases in tonnage used in well-drilling 
muds and as aggregate in concrete. Completion of 44,516 wells 
(including service wells) with a total footage of 172,331,000 feet set a 
new record for well drilling in the United States in 1951. The average 
depth of holes continued to increase. This activity created an un- 
precedented demand for barite as the weighting material in drilling 
fluids required in areas with high formation pressures. 

The use of barite as a dense aggregate in concrete was growing 
rapidly. By 1951 heavy concrete was used principally for weighting 
oil and gas pipelines in swampy areas and in river crossing. Barite- 
containing plasters had been used for years in some X-ray rooms, but 
a newer use for barite was as a dense aggregate in concrete radiation 
barriers at atomic energy installations. 


EE 
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TABLE 8.—Barium chemicals produced and used or sold by producers in the 
United States, 1947—51, in short tons 


Used by Sold by producers > 


producers ! | 
Chemical Plants | Produced | in other 
barium 
chemicals 3 
Black ash: 4 
A A 15 173, 385 172, 987 
A A ote LEA da 16 152, 383 151, 509 
lr eo Sele Jee EEN 15 97, 693 97, 753 
1000 EE 12 130, 967 130, 305 
MOG ees ois Se A tc aur 12 152, 792 » 
Carbonate (synthetic): 
1947 EE A 46, 761 20, 767 
1048 A E AAN 5 43, 227 16, 588 
Ir WEE 4 36, 122 10, 077 
1960 AA wt 4 49, 299 13, 
EEN 4 60, 181 18, 541 
Chloride (100 percent BaCl): 
NOG AA S ek So ies ae 4 13, 444 3,135 
lt EEN 4 13, 008 8, 534 
A A eae ch 3 10, 513 2,872 
jj: AA A eee IN 3 , 285 3, 324 
LOG EA CN MERC ERAI ERAN 4 17, 950 4, 911 
Hydroxide: 
Le E E O 4 5,774 
A A A A A eee. 4 5, 030 92 
y be = Ce ARE E ESES E adios 4 3, 849 140 
Ee 4 7, 927 82 
Neel 5 3, 483 231 
Oxide: 
A ie RC DS 3 7, 318 6, 865 
Er EE 3 7,247 6, 449 
Är WEEN 3 b, 795 4, 809 
[o DT p HRS 3 8,129 6, 021 
VOB) es RAPPEL A 3 9, 847 6, 334 
Sulfate (synthetio): 
1047 ee 8 27,353 10, 980 
A A ee 7 22, 733 
O e EUN 7 15, 182 roca 
y EECH 6 15,821 1... Senn 15, 676 1, 505, 6 
ENEE 6 DBT Ee 13, 1, 448, 628 
Other barium chemicals: $ 
A A koe aed ) 21,107 4, 092 15, 445 2, 128, 214 
1948 eege 13, 469 8 8, 994 12, 218 1, 565, 904 
jb cU ,3 2, 890 1,851 474,070 
A A zeae aus 6 5, 049 2,878 2, 324 616, 201 
ku AAA rote oe aes A O 6, 999 , 645 3,389 1, 112, 378 
pM pu] 
Total: ? 
TORT A EE A IN 20) ÓN, PANEO EE 72, 919 7,035, 104 
A A IA P aN EE, DEE 71,717 7, 028, 058 
E E ns Oe ea AS 2) qu e em te aaa eos 57,012 5, 646, 403 
1 AAA SeSe e aaan j i ap EE, cece Gee ge 78, 689 7, 885, 586 
AA USE IUS AB AA WE 86,032 | 11,656, 497 


! Of any barium chemical. 

2 Includes purchased material. 

2 Exclusive of purchased material and exclusive of sales by one producer to another. 

4 Black-ash data include lithopone plants. 

5 Included with “Other barium chemicals.” 

$ Consists mostly of titenium dioxide-barium sulfate pigments Male only), with small quantities of 
barium acetate, chromate, nitrate, perchlorate, peroxide, and sulfide. Specific chemicals may not be 
revealed by ven years. 

7 Plants included in above figures. 

8 Also includes barium sulfate (synthetic). 

* A plant producing more than 1 product is counted but once in arriving at grand totals. 
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PRICES 


Crude.—Late in 1951 trade journal quotations on Missouri crude 
increased from $9.50 to $10.40 for barite with a minimum 94 percent 
BaSO, and less than 1 percent iron; 93 percent BaSO, was increased 
from $9.25 to $10.15 per short ton, f. o. b. mines. Georgia crude, jig, 
and lump was unchanged at $13-$13.50 per long ton. 

Ground.—Missouri, water-ground, floated, bleached was unchanged 
at $37.60 per short ton on carlots, f. o. b. works. Georgia, beneficiated 
in paper bags was unchanged at $16-$18 per net ton. 

Witherite.—Prices on airfloated witherite (barium carbonate) were 
unchanged at $65 per short ton on carlots and $72 on less than carlots. 


TABLE 9.—Range of quotations on barium chemicals in 1951 
IO, Paint and Drug Reporter] 


Barium carbonate, precipitated, bags, 10 tons and up, works.............. short ton..| $72.50 -$87. 50 
AA ARI AAA eg und.. .90 - .35 
Barium chloride, technical, bags, carlots, works.........---------------- 100 pounds d 
arium chromate, bags, EA IT AI A ATA R. pound.. .9144- .32 
Barium dioxide (peroxide), drums, carlots, works_.......---------------------- do---- .12 - ,15 
ra pt a rr A NE wore O awe sig en do---- 
Barium nitrate, barrels, ANG > AA ATA A PR ARA ES Ur on 11M4- .164 
Barium oxide, ground, drums, carlots, worka e -ll = .12 
Blanc fixe (dry): 
Direct process, bags, carlots, works..............................- bes short ton.. 90. 00 
BYDIOUHOL Hawks, Carlow, WORKS comparar A do... 85.00 -100.00 
Lithopone: ! 
Ordinary, bags, carlots, delivered weem e edit EE d wi grut ege pound.. .07% 
TEE do.... -08K- .08 
Titanated (high-strength), bags, carlots, dellvered do.... . 09 
SIRO ie QUIET CTI Ee E EE ve |) ea . 10 


1 Pacific coast prices on lithopone 1 cent per pound higher. 


FOREIGN TRADE ? 


Barite.—The United States annually imports a considerable tonnage 
of barite to supplement domestic supplies. In the past most of such 
imports went to eastern chemical producers. However, some recent 
shipments were made to the Gulf coast area for use in well-drilling. 

Imports of barite from Nova Scotia continued to increase, but 
imports from other sources were small. Yugoslavia, which supphed 
a considerable tonnage in 1949 and 1950 to chemical producers on the 
east coast, suspended shipments in 1951 but was expected to resume 
in 1952. 

'The Tariff Act of 1930 established the import duty on crude barite 
at $4 per long ton and at $7.50 per long ton of ground barite. Asa 
result of the General Agreement on Tariffs and Trade signed at 
Geneva on October 30, 1947, the duty on crude barite was reduced to 
$3.50 per long ton with a rate of $3.20 accorded to Cuba. The duty 
on ground barite was unchanged. A similar agreement made at 
Torquay, England, effective June 6, 1951, reduced the rate on crude 
to $3 per long ton from all sources, and the rate on ground barite was 
lowered to $6.50 per long ton. 

Witherite.—The only witherite produced in the United States was 
that which occurred as an “impurity” in barite. All imports of 
witherite came from Great Britain. 


2 Fi son le and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
BEES Lä the U. 8. Department of Commerce. 
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TABLE 10.—Barite imported for consumption in the United States, 1947-51, 
by countries 


IO. S. Department of Commerce] 


1947 1948 1949 1950 1951 
Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value 
RE barite: : 
Omega 7 700 48,364 $355, 349| 39,877]$359, 161] 8,813| $60, 429| 44, 501| 328, 689 - 51, 447|$409, 506 
Tale eer geet 40 5, 601| 51,257| 5,712) 05,024|.......]........|.-.....|.------- 
Mexieo.............- 4, 856 22, 905 7, 726 33, 097| 3,589 9, 516] 3,296| 4,213| 1,308| 9,988 
Be yr AA A A E PEA 8, 064 57, 598 10, 584| 98,975|.......|.......- 
Total crude barite 1 53, 222| 378, 204| 53, 204| 443, 515| 26, 178| 192, 567| 58,381) 431, 879| 52, 755| 419, 494 
Ground barite: 
yl o ci eu S A IT RR ard E ratu A 2, 870 
SE EE DEER, EEN (1) 11 211| 2,241 478| 5,363 31 e 
AAA lic we teen ces MOE NENA ES See ER 200| 4,535 17 435 
A ground 
A eee: ORE Q) 11 211| 2,241 678| 9,898 160| 4,567 


1 Less than 0.5 ton. 


TABLE 11.—Witherite, crude, unground, imported for consumption in the 
United States, 1946-51 


[U. S. Department of Commerce] 
Year Short tons Value ! Year Short tons| Value! 
1040 EE 1, 107 $31, 509 || 1949. ..................--. 2, 113 $63, 369 
RÄ EE ku ------2- 739 25, 757 || 1950..........--.-.----.-- 2, 089 51, 381 
1948 iuris 2, 470 94,809 || 1951..................-.-- 2, 016 51, 673 


1 Valued at port of shipment. 


TABLE 12.—Barium chemicals SECH SH consumption in the United States, 


[U. S. Department of Commerce] 


Blanc fixe (precip!- d 
Lithopone Gen barium sul- | Barium chloride | Barium hydroxide 
ate 
Year Ge 
Pounds | Value poena Value | Pounds | Value prado Value 
IM is 112 SOT A AAN A A A AA 
A A A AS AS EA HX RN EH Bel IA 
1040 ———— 24, 003 2, 053 1 Pers 8 A AP 
Netgen E 2, 402,572 | 179, 197 53 l4 PR A AA AAA 
ee 1, 587,900 | 151, 165 12 r 616 |1, 712, 756 99, 453 279 $55, 344 
Barium carbonate Other barium 
Barium nitrate precipitated compounds 
Year —————— 

Short Short Short 

tons Value tons Value tons Value 
lr Lose A A A EES 66 $9, 511 |..........|.....-..-- 6 $1, 916 
OAS E A e 141 17,492 AS O 1 3,771 
1040 AAA A cede 84 KÉ CHL WEE, EE 11 5, 651 
A AA EE 149 21, 083 286 | $28, 222 35 11, 669 
EE 368 62, 277 794 72, 977 32 12, 
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TABLE 13.—Lithopone exported from the United States, 1946-51 
[U. 8. Department of Commerce] 


E Value T Value 
0 ort 
Year tons Year lors 

Total Average Total Average 
1046 2232 9, 651 $888, 555 $92. 07 1049... occu 14, 460 | $1, 918, 913 $132. 70 
10472 t 13,652 | 1,784, 414 130.71 || 1980... ces i p 248, 133. 43 
1948......... 21, 015 2, 972, 912 141.47 || 3901... sos 20, 473 3, 615, 915 176. 62 


WORLD REVIEW 


Barite deposits are numerous and widespread throughout the world, 
and many countries produce barite for domestic consumption or 
export. In general, the important consuming countries have produc- 
tion &dequate to their needs or have nearby supplies. However, 
some do import barite for economic reasons or because of temporary 
inadequacy of domestic production facilities. 


TABLE 14.—World production of barite, 1946-51, by countries, in metric tons! 
[Complled by Helen L. Hunt] 


Country ! 1946 1947 1048 1949 1950 1951 
Algeria Poco 14, 240 23. 602 16, 681 16, 874 ? 22, 800 21, 021 
Zhang dE? 10, 000 3 35, 000 (4) (4) (4) 4 
Ans(ralia aa 7,711 fi 3, 831 5, 552 2 6,028 3 6, 500 
AUS SU EZ nmm atatim iim 816 1, 932 3, 672 8, 004 0, 9, 645 
Brasil IL. l—. ill 10, 326 13, 971 ? 10, 000 6,010 6, 860 
Cánádas 1o Lll reme 109, 242 116, 731 86, 860 42, 763 270,013 76, 674 
MO ey a A ? ; 2, 141 1, 461 1, 360 
Oó6lombia Te o Eoo cas ( 2, 120 4 
EEN A son Gi Lasesexessesh pa. 0 E 41 
AZ RAR IN 34, 570 53, 970 47, 951 32, 833 25, 027 (4) 
a AA AA E AAA 305 2 4,912 3, 256 
Germany: 

East Germany............ 5, 900 (4) (4) 3 55, 500 (4) ) 331, 324 
West Germany..........- 5 39, 836 2 545, 555 2 560,008 128, 000 230, 260 , 
Graeca S EROR URS cuneo owes [amies so d mtb 3 20, 000 18, 706 15, 604 20, 790 29, 300 

INIA xu ILI e a a 20, 558 24, 700 22, 691 21, 487 8, 211 (4) 
Ireland o a AR 13, 557 12, 927 7,035 5, 968 4, 821 3 7, 500 
Israel and Palestino........... 3 (4) (4) (4) (4) (4) 
AAA A 32, 132 68, 736 2 65, 662 2 51, 583 48. 142 75,016 
JADA setae A cnc 07 3, 404 2 9,840 14, 239 16, 704 
Kor: Republic of 
CE IES SEA EE A AA 4 4 
Northern Korea. ........- 3 100 3 1,000 (4) } UI (9 d 
Leeward Islands: Antigua. ... 52 A ETA (4) (4) (0 
IL eos A CANA 7,187 6, 560 1,787 6, 350 3, 031 23, 015 
POrtaral E cc 294 1, 211 406 427 aaa 
BODnIH-W'OBDIA TIDAL ro EC, AAA A AE AA 
Southern Rhodesia........... 173 18 51 488 261 
DA E acia nie sane 12, 245 19, 817 14, 153 7,665 7,147 12, 449 
CU AA oeoeeme 172 98 104 441 
Swed Gite ese a MES 505 1, 319 1, 914 923 50 (4) 
eng «i tesa rai eque e 408 470 230 630 25 1 
Union of South Africa.......- 2, 326 2, 672 1, 734 2, 222 2, 268 2,038 
United Kingdom 9$............ 112, 705 96, 267 123, 719 118, 878 98, 557 
United States... .............. 657, 908 802, 146 705, 642 663, 428 629, 060 761, 092 
Yugoslavias A (4) (‘) 28, 648 36, 445 29, 730 24, 822 
Total (estimate)........ 2 1,200,000 | 2 1, 450, 000 | 2 1,375, 000 | 2 1,375, 000 | 2 1, 450, 000 1, 700, 000 


1 In addition to countries listed, barite is produced in Belgium, China, Cuba, Czechoslovakia, Mexico 
and HE: 8. R., but data on production are not available. Estimates by authors of the chapter are included 
in total. 

2 Revised figure. 

3 Estimate. 

4 Data not available; estimate by author of chapter included in total. 

§ Excludes British zone. 

6 Includes witherite, 
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Austria.—Barite was produced in Austria from the Grosskogel, 
Fieberbrunn-Niederkogelalpe, and the Kitzbugler Horn mines in 
Tirol province in the French zone and the Sonnwendstein Mine in 
Lower Austria in the Russian zone.? 

Canada (Nova Scotia). —The new barite-processing mill of Maritime 
Barytes, Ltd., at Upper Brookfield, Colchester County, was officially 
opened on July 14, culminating 3 years of effort. 

The company was reported to have 110 acres of surface rights and 
several square miles of mining rights in the Brookfield area. Diamond 
drilling revealed that the ore extended at least 350 feet down and 500 
feet back from the surface of the outcrop. Enough ore was estimated 
to be available for recovery by open-pit methods to run the processing 
mill on a 24-hour basis for 10 years. 

The processing plant has a grinding capacity of 120 tons per 24 
hours. However, the company indicated that production was to be 
aimed at 50 to 60 tons of the white filler barite during the 24-hour 
period, with 1 ton of well-drilling-grade barite produced as a virtual 
byproduct of each 2 tons of white barite. The company reportedly 
was planning to emphasize the production of white barite. A produc- 
tion figure of 10,000 tons per year of the white barite was mentioned 
to the American consulate at Halifax. The white barite was ex- 
pected to test 99 percent BaSO,, with the barite for use in oil-well 
drilling testing 97 to 98 percent BaSO 4. 

The president of the Maritime-Barytes, Ltd., indicated that, even 
if only 5,000 tons of white filler barite could be marketed each year, 
the plant would be well beyond the break-even point. With an 
estimated output of 10,000 tons of the white variety, however, and 
consequent production of the oil-drilling-grade barite, a total volume 
of 15,000 tons of the 2 varieties would be available for market. 

Figures» for barite production and shipments from the Canadian 
Industrial Minerals mine at Walton in the first quarter of 1951 follow: 
6,112 short tons mined, 3,062 tons milled, and 112 tons of ground 
barite sold. No sales of crude barite were made in the period. Pro- 
duction and sales were down sharply from the previous quarter (last 
quarter of 1950). No shipments can be made from the port of Walton 
Village during January, February, and March because of navigational 
difficulties; therefore, the sharp decline in sales and shipments is an 
annual occurrence. However, output and sales increased in April 
and May. In May, 14,176 tons was mined (none in April); milled 
barite totaled 7,932 for April and May. Sales of crude barite were 
12,939 tons in May (none in April), and sales of ground barite totaled 
8,781 tons for both April and May. 

The last quoted price for “Cimbar” ground barite was $C13.80 per 
ton, f. o. b. mine. This price, covering costs for milling and bagging 
of about $C4.70 per ton as well as mining costs, was considered by the 
company to be the lowest at which the product could be offered.* 


* Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 4, October 1951, p. 24; vol. 32, No. 1, January 1951, 
Pp. . 
* Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 1, July 1951, pp. 23-24. 
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Philippine Republic.—A small barite mine was opened in 1950 at 
Lobo, Batangas Province. The mine produced 200 tons of ore for 
local consumption. The company was endeavoring to im dis pd equip- 
ment for a grinding mill, with the ultimate objective of exporting 
ground barite to oil firms in the East Indies? 

Spain. —Production (in 1949) of barite in Spain came from 11 
operations in 8 provinces: two each in Almeria, Gerona, and Leon, 
and one each in Castellon, Guadalajara, Navarro, Santander, and 
Tarragona.’ 


! Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 4, Apri 1951, D. 27. 
* Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 5, May 1951, p. 37. 


Bauxite 


By Horace F. Kurtz 


4e 
GENERAL SUMMARY 


LTHOUGH many mineral deposits containing the element 
A aluminum occur in large quantities throughout the earth's 
crust, bauxite, & rock consisting chiefly of aluminum hydrate 
minerals, has been the principal ore from which the metal is recovered 
and high-aluminum artificial &brasives, refractories, and chemicals 
are produced. Bauxite has been an important raw material to these 
nonmetal industries, but the growth of the bauxite industry has 
nearly paralleled that of the major bauxite consumer, the aluminum 
industry. A consistently increasing demand for bauxite became 
abnormally great during World War 11, when aluminum production 
was expanded for military uses. Postwar metal surpluses and the 
lowered demand for aluminum temporarily reduced bauxite require- 
ments; however, a steadily increasing per capita consumption of 
aluminum, together with plans for expanding the aluminum industry 
to meet new defense requirements, indicate that by 1953 bauxite 
consumption will surpass the peak level attained during the war. 


TABLE 1.—Salient statistics of bauxite in the United States, 1935-51, in long tons 


1935-39 1940-44 1945-49 
(average) | (average) | (average) 1950 1951 
Crude-ore production (dry equivalent).... 347, 411 | 2, 606, 980 1, 178,612 | 1, 334, 527 1, 848, 676 
Imports ud shipped)....................-- 401, 209 947, 720 | 1,718,049 | 1 2, 516, 247 2, 829, 929 
Exports (as shipped) ...................... 79, 903 208, 217 81, 450 1 45, 406 , 948 
World production......................... 3, 260, 000 | 7,840,000 | 6,040,000 |! 8,030,000 | 10, 480, 000 
1 Revised figure. 


Since the Guiana bauxite deposits were opened in the 1920’s, a 
gradual trend toward greater dependence on imports developed in 
the United States. About 53 percent of the bauxite actually used in 
the 6 years since World War II was of foreign origin, chiefly from 
Surinam, and this percentage was expected to increase after shipments 
from Jamaica were begun in 1952. In addition to actual consumption, 
large quantities were imported for the National Strategic Stockpile 
in recent years. The security risks of relying more on imported ore 
were expected to be partly offset by the proximity of the new source 
of supply, since the shipping lane from Jamaica is considerably shorter 
and more easily protected than that from other foreign suppliers. 

Total world reserves of bauxite exceeded most estimates of world 
requirements for the remainder of the twentieth century, although 
most of the leading consuming countries were deficient in reserves. 
Bauxite shortages in the United States stimulated the search for new 
techniques, but the fact that bauxite was the only ore from which 
aluminum was recovered on a commercial scale in 1951 indicated that 
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Figure 1.—Domestic production, imports, exports, and world production of 
bauxite, 1920-51. 


no method of recovering the metal from other materials had yet been 
proved competitive. It was recognized that raw materials other than 
bauxite may become economical substitutes through development of 
processes involving cheaper operating costs, recovery of valuable by- 
products, or as a result of changing economic factors, such as trans- 
portation and raw material costs. 


RESERVES 


The Bureau of Mines estimated Arkansas reserves of bauxite on an 
unmined, undried basis to be 49 million tons as of January 1944. 
During 1944 and 1945 the Bureau’s drilling program developed ap- 
proximately 12 million tons of new reserves, which increased the total 
for Arkansas to 61 million tons “in place" or about 40 million tons on 
a mined and dried basis. Subtraction of the 12 million tons mined 
between the beginning of 1944 and the close of 1951 left a remainder 
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of 28 million tons. None of the foregoing figures included discoveries 
by private companies since 1944; moreover, new techniques of mining 
and the increasing use of the Bayer-sinter process to produce alumina 
may permit inclusion of ore deposits previously considered marginal 
or uneconomic. The Bauxite chapter of Minerals Yearbook, 1950, 
cited numerous references on bauxite reserves in the United States 
and discussed the estimates in greater detail. 

On July 17, 1951, the Defense Minerals Administration amended 
Mineral Order 5 to include bauxite in the list of minerals on which 
the Federal Government would help prospectors and mine operators 
finance the cost of searching for new deposits. The incentive was a 
Government contribution of 50 percent of the cost of exploration 
projects, subject to DMA regulations and specified terms of the 
contracts. 

Discovery of a new potential source of alumina in Florida was 
announced by the Geological Survey.! 


DOMESTIC PRODUCTION 


The production of bauxite in the United States increased 39 percent 
over 1950 to a rate surpassed only during the war years 1942-44. 
Despite the increase, domestic output comprised only 40 percent of 

the total new supply as determined by adding imports to production. 


TABLE 2.—Production of bauxite in the United States, 1947-51, by quarter years, 
l in long tons ! 


* 


[Dried-bauxite equivalent) 
Quarter ended— 1949 1951 
March E HE 323, 180. 320, 157 , 378, 031 
UNO Doa ro std i 359, 294, 023 368, 256 502, 088 
September 30.............................. i 437, 457 208, 926 453, 564 
December 31... ...--........-.------------ 364, 919 325, 686 514, 993 
SA PEORES 1, 202,055 | 1,457,148 | 1,148,792 | 1,334, 527 1, 848, 676 


1 Quarterly figures adjusted to final annual totals. 


Table 3 contains data, by States, on bauxite production and ship- 
ments to consumers from mines and processing plants. “Processing 
lants" include plants engaged in drying, calcining, and activating 
auxite but exclude consuming plants which produce alumina, crude 
aluminum oxide abrasives, or other products not identified as bauxite. 
Data on total shipments from mines, which were shown in Bauxite 
chapters of previous Minerals Yearbooks, were excluded from this 
chapter because they approximated production and were not con- 
sidered significant. The table on shipments to consumers, by con- 
suming industries, which had been given in previous Bauxite chapters 
to indicate consumption, was also omitted from this chapter because 
data on actual consumption have become available for a sufficient 
number of years. | 
Alabama.—Bauxite production in Alabama, all mined in the 
Eufaula district, doubled that of 1950. 'The Alcoa Mining Co. operated 
a drying plant in this area, but the only other operator—D. M. Wilson 


. 1 Geological Survey, Aluminum run Deposits Found in Florida Land-Pebble Phosphate Field: 
U. 8. Dept. of the Interior, Information Service, Dec. 26, 1951. 
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TABLE 3.—Mine production of bauxite and shipments from mines and processing 
plants.to consumers, in the United States, 1947-51, by States, in long tons 


Shipments from mines and process- 
ing plants to consumers ! 


Mine production 


State and year 
Dried 
Orude bauxite Value? 
equivalent 
Alabama, Florida, and 
Georgja® 
LKE 53, 418 48, 492 
A A 74, 511 61, 807 897, 222 
TE -65, - 53,868 344, 217 
TU EE 27,192 161, 274 
1951... AA 38, 807 33, 402 217, 774 
1047 A cee eeceweese . 3,368,693 | 1,153,563 | 6,583,538 | 1, 186, 726 7, 960, 997 
NOG oo seven cR SC Ee RR SZ 1,649,926 | 1,305,341 | 8,299,486 | 1,430, 688 9, 458, 476 
1049 EES 1, 287,3. 1,004, 024 | 6,433,064 | 1, 232, 883 8,119, 574 
lr EE 1,652,047 | 1,307,335 | 7,631,535 | 1,416,724 9, 277,076 
E WEE 2,153,780 | 1,815, 274 ,742 | 1, 583, 320 11, 9094, 
Total United States: 
Al: A 1, 427, 111 6, 1, 236, 750 8, 473, 704 
1048 ER E ee , 724, 437 8, 696, 1, 490, 208 9, 963, 032 
1040 AA 1,352,405 | 1,148,792 | 6,778, 181 1, 278, 675 8, 545, 106 
TEE 1, 684, 753 | 1,834,527 | 7.692, 1, 452, 465 9, 849, 
LOS A Ee 2, 102, 693 1, 622, 442 12, 358, 484 


1 Ore ship to producers' processing plants is excluded; dried, calcined, and activated bauxite shipped 
Gr these plants is included. Not comparable with shipments shown in corresponding table in 1950 Bauxite 


ter. 
2 Pomputed from selling prices and values assigned by producers. 
3 Production in Virginia ceased in 1946. Bauxite was processed in Florida in 1947-49. 


Bauxite Co.—shipped its ore in crude form. The entire output was 
chemical- and refractory-grade ore averaging approximately 15 
percent SiO}. 

Arkansas.—The bauxite-mining district south and southwest of 
Little Rock, Ark., produced 98 percent of the national output in 1951. 
Most of the ore was mined in Saline County and the remainder in 
Pulaski County. Production by strip mining has increased in 
Arkansas since 1049, while the quantities mined by underground 
methods remained virtually the same. Consequently, the proportion 
from underground mines declined from an estimated 29 percent to 17 
percent over the 3-year period. 

The Alcoa Mining Co. was the largest producer of domestic bauxite 
in 1951. Most of the ore was dried at its plant in Saline County and 
shipped to the East St. Louis, Ill., alumina plant. Smaller quantities 


TABLE 4.—Recovery of processed bauxite in the United States, 1947-51, in 


long tons 
Processed bauxite recovered 
Crude ore 
Year treated |, | Calcinea 
or 
activated As erc 
recovered equivalent 
A A E E EE 655, 702 410, 727 13, 047 564, 829 
EE 688, 808 476, 921 545, 721 - 584, 856 
1040 WEE 597, 536 431, 158 486, 702 517, 412 
O A A O 657, 798 ` 544, 336 79, 884 
108]. A ste tetas E 1, 059, 645 756, 060 859, 648 914, 483 


302512—54—_—14 
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were used in the chemical and cement industries. Alcoa's mill in 
Pulaski County calcined bauxite, which was sold chiefly for use in 
the manufacture of abrasives. The Reynolds Mining Corp., the 
second-largest domestic bauxite producer, mined in Saline County 
exclusively. All of its shipments were in crude form to the parent 
aluminum firm, Reynolds Metals Co. 

The Dixon pit and the 400 B. C. mines of the Dulin Bauxite Co. 
and the Ratcliffe pit of the affiliated Riffe Construction Co. were active 
bauxite producers during 1951. Although the largest part of the 
production was shipped undried to a local alumina plant, Dulin also 
calcined ore for the abrasives industry. 

The Berry-Mahan, Rauch Lease, Lewis, and Heckler surface mines 
near Berger, Pulaski County, were operated by the American Cyan- 
amid Co. in 1951. Most of the ore was treated at the company 
drying plant before shipment to chemical and oil-refining plants. 
Consolidated Chemical Industries, Inc., had not mined bauxite since 
1948; however, deliveries of high-silica ore were made in 1951 from 
mine inventories to its concentrating plant. This bauxite eventually 
was used in the production of aluminum sulfates. The underground 
Young mine was operated by the Crouch Mining Co. in conjunction 
with a calcining kiln in Saline County. The Norton Co. continued 
stripping for abrasive-grade bauxite in the southern part of the 
Arkansas district during 1951. Calcined ore was shipped to the 
company abrasives plants. Activated bauxite was produced from 
purchased ore by the Porocel Corp. Sales of the finished material 
were made to the oil pment 

Georgia.—The American Cyanamid Co. remained the only bauxite 
producer in Georgia throughout 1951. Chemical-grade ore was mined 
at the Fountain and Julia mines, Bartow County, in the northern part 
of the State, and at the Lane McMicheal mine, Macon County, and 
processed at the Halls Station drying plant in Bartow County. 


CONSUMPTION AND USES 


The needs of the rearmament program were reflected in the bauxite 
industry in 1951 as consumption rose 19 percent over 1950 to reach 
the highest level in 7 years. All bauxite-consuming industries used 
more ore than in 1950, but most of the increase in tonnage consumed 
went into the production of alumina, which was ultimately reduced 
to aluminum. Expansion plans announced by the primary aluminum 
producers indicated that the trend for larger consumption by the 
metallurgical industry would continue for at least 3 more years. 

Consumption on an “as-received” basis was 4,005,879 tons, con- 
sisting of 1,185,231 tons of crude bauxite, 2,606,882 tons of dried 
bauxite, and 213,766 tons of calcined and activated bauxite. Bauxite 
entering the National Stockpile was not included in consumption data. 

Alumina.—The plants at Mobile, Ala., East St. Louis, Ill., Hurri- 
cane Creek, Ark., and Baton Rouge, La., had a combined production 
of 1,832,000 short tons of alumina in 1951. On a weighted-average 
dry-bauxite basis, these plants required about 1.84 long tons of ore per 
short ton of alumina. Approximately 93 percent of the total United 
States production, excluding alumina scale and similar byproducts, 
was calcined alumina, 6 percent alumina trihydrate, and the remainder 
alumina in tabular, activated, and other forms. 
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TABLE 5.—Bauxite consumed in the United States, 1950-51, by industries, in 


long tons 
[Dried-bauxite equivalent] 
1950 1951 
Industry 
Domestic Foreign 'Total Domestic Foreign 
AAA eee eee SECH 1, 317, 829 1, 573, 285 2, 891, 114 1, 563, 663 
PE A AO 2 97,075 2 98, 537 2 195, 612 122, 644 
O AN a E a UE 2 95, 391 67, 610 2 163, 001 90, 568 
EI PA AE 2 7,097 2 25, 406 2 32, 503 14, 856 
(2107 NOB c PI ERAS ? 34, 090 ? 8, 084 2 43, 074 53, 749 
Jl E BEP VEU 21,552,382 | 2 1, 772, 922 | 1 3, 325, 304 1, 845, 510 2, 100, 157 


1 Includes consumption by Canadian abrasives industry. 
2 Revised figure. 


An estimated 96 percent of the calcined alumina was consumed at 
the 12 primary aluminum plants in operation during 1951. The 
largest other use was in the production of white artificial abrasives. 
Alumina trihydrate or aluminum hydroxide was used principally in 
the production of chemicals, including fluoride fluxes for aluminum 
reduction plants. 

The increased consumption of bauxite at alumina plants was un- 
interrupted since 1946. During 1951 the three primary aluminum 
producers were enlarging alumina capacity to meet the requirements 
from the expanding aluminum industry. The Government, acting 
under authority of the Defense Production Act of 1950 (Public Law 
774), approved accelerated amortization for tax purposes on construc- 
tion for six alumina plants. On completion these plants were to be 
able to provide 3,437,000 tons of alumina per year. 

Aluminum Ore Co. was increasing capacity at both its Mobile, Ala., 
and East St. Louis, Ill., plants during 1951. It also began construc- 
tion of a new plant near Bauxite, Ark., which would be able to treat 
high-silica Arkansas bauxite by the combination Bayer-sinter process. 
Reynolds Metals Co. was increasing the capacity of its combination- 
type plant at Hurricane Creek, Ark., and equipping it to operate 
partly on Jamaican ore. Reynolds also announced that it would 
construct a new plant near Corpus Christi, Tex., to process Jamaican 
bauxite exclusively. Kaiser Aluminum & Chemical Corp. was in- 
creasing its alumina capacity at Baton Rouge, La., and planned to 
install facilities to treat Jamaican ore. Although all of the plants 
were to be able to make alumina from Arkansas, Jamaica, or Guiana 
bauxite, maximum efficiency is attained by designing plant facilities 
to treat specific ores. All six plants were to recover alumina by 
variations of the Bayer process; but the term ''combination process" 
has been applied to methods which include sintering of the red mud 
from high-silica bauxite, and the term “modified Bayer process" has 
been used to distinguish the technique for treating Jamaican ore. 

Abrasive.—Producers of aluminous abrasives in the United States 
and Canada increased their consumption of calcined bauxite 56 percent 
in 1951. "The gain, which reflected demand from many industries, 
was attributed to a general increase in industrial activity resulting 
from the rearmament program. Since most of the crude aluminum 
oxide abrasive produced in Canada was returned to the United States 
for manufacture and consumption of the final product, Canadian 
bauxite consumption was included in the data for abrasives. Figures 
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for bauxite converted to alumina before the manufacture of special 
white abrasives are included with alumina in table 5. | 

Chemical.—In addition to large quantities of alumina, the chemical 
industry used directly about 4 percent of the bauxite consumed during 
1951. "The data for the chemical industry in table 5 include bauxite 
used by municipal water-treatment plants. l 


TABLE 6.—Production and shipments of selected aluminum salts in the United 
States, 1950-51 


1950 1951 
Type of salt Produc- Shipments ! Produc- Shipments ! 
Gna DNE PNE Hee (ue rt 
shor or 
Ship- Short Ship- Short 
tons) pers tons Value tons) pers tons Value 
Aluminum sulfate: 
Am monum APTE 2 4, 582 : 4,566 | $404, 231 
otassium......... 
Sodium... 700, 633 1 || 680, 958 |$20, 463, 473 ) 18, 837 ( 1 ) 18, 784 | 1, 574, 134 
eneral: 
Commercial... 13 721, 620 15 | 719,184 |22, 090, 751 
Munlcipal..... 14, 990 6 15, 046 335, 069 14, 425 6 14, 287 348, 525 
Iron-free........... 39, 7 39,959 | 1,834, 037 50, 124 8 47,776 | 2, 514, 897 
Sodium aluminate..... 9, 122 8 10, 429 | 1,060, 080 10, 178 8 9, 456 955, 431 
Aluminum chloride: 
x ere Ae SOCCER 13, 303 S 13, 286 739, 202 11, 464 : 11, 158 656, 695 
rystal............ 
am ei ) 35, 060 { ; ] 35,118 | 6,497,829 | 37,728 { : ) 36, 845 |10, 225, 229 
Total........---- 812, 822 236 | 794,796 | 30,929, 690 | 868, 958 237 | 862,056 |38, 769, 893 


1 Shipped or used py producera. 
2 A company shipping or using more than 1 kind of salt is counted but once in arriving at total. 


Bauxite was the largest source of aluminum for the salts production 
shown in table 6, but about 97,000 short tons of clay, 24,000 tons of 
commercial aluminum trihydrate, 11,000 tons of secondary aluminum, 
and small quantities of other aluminum-bearing materials were also 
used in 1951. Important changes in the production of aluminum salts 
included increases in sodium, iron-free, and commercial-grade alumi- 
num sulfate. 

Refractory.—In 1951 the refractory industry used nearly 50 percent 
more bauxite than in the preceding year and reported that over 
two-thirds of the material was foreign in origin. It was anticipated 
that even greater tonnages of this specially calcined bauxite would be 
used in high-temperature refractories in future. 

Other Industries.—Other bauxite consumers depended chiefly on 
domestic ore supplies. In this category the manufacture of calcium 
aluminate cement was the predominate use. Many companies in the 
oil and natural-gas industries and several producers of ferrous metals 
used bauxite in 1951, but their combined consumption was less than 
1 percent of the total. 

| STOCKS 


Total stocks of bauxite on December 31, 1951, were 7 percent 
greater than at the end of the preceding year, despite withdrawals 
from the stockpiles near the Hurricane Creek, Ark., alumina plant. 
The General Services Administration reported that 365,706 long tons 
(crude bauxite converted to a dry equivalent tonnage) were sold to 
the ees Metals Co. in 1951 from stockpiles accumulated during 
World War II for use at the Hurricane Creek plant. After calculation 
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to convert bauxite in various degrees of processing to a dried-equivalent 
basis, it was noted that consumers’ inventories increased about 34 
percent during 1951, while those at mines and processing plants were 
85 percent greater. 


TABLE 7.—Stocks of bauxite in the United States December $1, 1947-51, in 


long tons 
Producers and 
processors 
Year 

"UV AN E III A NET 

DEE tet DO NAE 

IMMO Lo e 8, 467 

EE ER OSA 543, 284 42, 150 6,963 | 3,809,765 


TTS A ERA 44, 169 |1, 008, 767 4,502,616 | 4,060, 706 


1 Excludes National Stockpile. 
2 Dried, calcined, activated, and sintered. 
3 Revised figures. 


All inventory data presented in this chapter exclude bauxite in the 
National Strategic Stockpile. During 1951 both metal-grade and 
refractory-grade bauxite were on the Government’s purchase list of 
strategic materials for this stockpile. 


TABLE 8.—Chemical analysis in bauxite purchase specifications used for the 
National Stockpile during 1951 
[Percent by weight} 
Metal grade, dry basis pride rg 


Alumina (AO). 12222222222ll1.020722-Ri-..--00 mr eere e ese | 55.0 minimum......... 85.0 minimum. 


Ge A A AA 0 maximum. ........ 7.0 maximum. 
Alkaliós (as OFIGES) casos n Ra Mu iere e E dee Ne Ree n imum......... Not specifled. 
e lt od AMA PER LC maximum......... Do. 
Ferric iron (as Fe303).................................-.-...-..| Not speclfied.......... 3.75 maximum. 
Phosphoros (08 LION) Eugen geen eg me t ehem rrr nmn maximum......... Not specified. 
Mangana chromium, and vanadium (as MnOs, Or303, and | 2.0 maximum......... Do. 

215). 
Titania (1109 MEE LR ERE IC EAN T E EAE Not specifled.......... 3.75 maximum. 
Loss on o EIA A 580% of AlsOs mini- | .5 maximum. 


mum. 


PRICES 


The average value of crude bauxite shipped from domestic mines to 
consumers and processing plants, as estimated from company reports, 
was $5.67 per long ton in 1951. Average values for processed ore, 
la O. B. Dë plants, were $7.71 per long ton of dried bauxite, 
$17.32 per ton of calcined bauxite, and $63.23 per ton of activated 
bauxite. Since the values of large quantities of bauxite were assigned 
to tonnages produced for consumption by the producer or an affiliate, 
average prices could not be considered as exact costs to purchasers on 
the open market. Furthermore, prices of bauxite in all states of proc- 
essing depended upon the grade of each shipment, which was deter- 
mined largely by chemical analysis. 

Market quotations published in E&MJ Metal and Mineral Markets 
were as follows throughout 1951: Domestic ore, chemical, crushed and 
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dried, 55 to 58 percent ÀA1,O;, 1.5 to 2.5 percent Fe¿O,, $8 to $8.50 f. o. b. 
Alabama and Arkansas mines; other grades, 56 to 59 percent Al;O,, 5 
to 8 percent SiO,, $8 to $8.50, f. o. b. Arkansas mines; pulverized and 
dried, 56 to 59 percent Al,O;, 8 to 12 percent SiO,, $14 to $16, f. o. b. 
Arkansas mines; &brasive grade, crushed and calcined, 80 to 84 percent 
Al,O;, $17, f. o. b. Arkansas mines; crude (not dried) 50 to 52 percent 
(A1,0; on dry basis), $4.50 to $5.50, f. o. b. Arkansas mines. 

The average price of the crude bauxite from the Hurricane Creek 
stockpiles sold to the Reynolds Metals Co. by General Services 
Administration during 1951, calculated on a long dry ton equivalent 
basis, was $6.67. Dry samples analyzed 51 percent Al,O,, 11 percent 
S1O;, and 4 percent FeO. 

Market price quotations for aluminum compounds were published in 
Oil, Paint and Drug Reporter and Paint, Oil and Chemical Review. 
The average value of aluminum sulfate, the leading aluminum salt 
produced, was 1.5 cents per pound. 


FOREIGN TRADE? 


United States imports of crude and dried bauxite increased 12 per- 
cent during 1951. Preparations for large-scale mining in Jamaica and 
increased production in the Guianas, which were being made by sub- 
sidiaries of all three American aluminum producers, foretold continua- 
tion of increasing dependence on foreign bauxite. Imports had 
exceeded domestic output since 1947 and were expected to be twice 
the domestic rate of production by the end of 1952. 

Surinam, from which 2,318,917 long tons (as shipped) was received, 
was the largest supplier and provided most of the increase in imports 
during 1951. Indonesia shipped 365,309 tons, British Guiana 127,477 
tons, and Trinidad (probably all South American ore) 18,226 tons. 
Bauxite totaling 1,712,737 tons entered the United States through the 
Mobile customs district, 1,021,060 tons through New Orleans, and the 
remainder through 8 other districts. Nearly all of the alumina and 
over half of the other aluminum compounds imported in 1951 came 
from Canada. 


TABLE 9.—Bauxite and aluminum compounds imported for consumption in the 
United States, 1947-51 
[U. 8. Department of Commerce] 


Aluminum 
Bauxite (crude and dried)! Alumina compounds 


As imported Short 
(long tons) Value tons 


1, 821, 580 | . $11, 869, 631 
2, 488, 915 15, 820, 743 
2, 088, 164 16, 353, 298 
2 2, 516, 247 | 2 15, 729, 855 
2, 829, 929 17, 862, 887 


1 Only small quantities of undried bauxite were imported. Complete data on imports of calcined bauxite 
were not available. Beginning September 1950, calcined bauxite for refractory uses only was imported as 
follows: 1950, 9 tons ($329); 1951, 18,642 tons ($405,438). 

2 Revised figure. 


3 Figures on imp rts and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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Duties on imports remained unchanged throughout 1951 as follows: 
Crude and dried bauxite, 50 cents per long ton; calcined bauxite for use 
in the manufacture of refractories, $1 per long ton; other calcined 
bauxite, 15 percent ad valorem; alumina and refined aluminum 
hydroxide, X cent per pound. 

Exports of bauxite, virtually all of which were shipped to Canada, 
nearly doubled in 1951. Most of the 71,313 long tons, classified as 
bauxite and other aluminum ores, was calcined bauxite, and 18,635 
tons were classified as bauxite concentrates, alumina included. 
Colombia was the chief recipient of the aluminum sulfate exported, 
while Canada and Mexico received most of the other aluminum 
compounds. 


TABLE 10.—Bauxite and aluminum en pommes exported from the United States, 


[U. 8. Department of Commerce] 


Bauxite (including bauxite con- Other aluminum 
centrates), long tons Aluminum sulfate compounds 
KEE). uu] e SA 
S ex- auxite or 
ported equiva- tons Value 
lent 1 

IMM TE 94, 369 141, 235 23, 389 $706, 572 3, 753 $738, 374 
1045 55: corel 54, 113 86, 284 11, 342 467, 622 3, 539 509, 210 
IMN e Ee 34, 902 57, 628 14, 706 554, 710 4, 155 604, 018 
1950 2L II. 2 45, 406 2 72,014 13, 010 461, 653 4, 393 742, 941 
1095] one 89, 948 138, 916 2, 217, 426 19, 865 755, 897 4, 601 1, 067, 050 


1 Calculated by Bureau of Mines, 
2 Revised figure. 


WORLD REVIEW 


Estimates of total world bauxite reserves ranged from 1.2 to 1.6 
billion tons. The combined reserves of the Guianas, the Caribbean 
Islands, and the United States were about one-half billion tons. The 
rate of bauxite discoveries on a worldwide basis has historically 
exceeded depletion; but the increasing rate of bauxite mining, as 
shown in table 12, has tended to narrow the difference. 


TABLE 11.—Past, present, and potential bauxite-producing countries, in order 
of quantities mined and estimated reserves 


Estimated 
Rank Production 1951 reserves 
eee os | LUNO BUIMUOS cece sececcecccas| DUNNA ie geren EE el See EE Jamaica. 
TO wee needs | IC MIB igtur eege Reen Hungary. 
SETE A E IA pA PER RSS United States- eee ne SR Gold Coast. 
PE a a a es British Guiana..-------------- ENCO MAPLE DEA TERN ST Brazil. 
pM nU SLHUlgary..---------»] UA: m omnt Yugoslavia. 
EA GE or eee a _..-----------.--.----| British Guiana. 


The world’production in 1951 gained 31 percent over 1950, as all 
major bauxite-producing countries reported increased activity. 
Production in the Western Hemisphere was 62 percent of the total— 
approximately the same proportion as in other recent years. Out- 
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put in the U. S. S. R. and satellite countries was 11 percent, and 
other countries, principally France, Indonesia, Yugoslavia, Greece, 
Italy, and Gold Coast, provided the remaining 27 percent. 


TABLE 12.—World production of bauxite, 1945-51, by countries, in metric tons 


[Compiled by Pauline Roberts] 

Country 1945 1946 1947 1948 1949 1950 1951 
Australia................- 3, 402 3, 780 4, 956 6, 736 5,377 13,523 2 8, 700 
Austria. ................- 8, 458 APO betcowe ease 5, 324 6, 526 616 7,795 
Brazil... 2... See 19, 546 1 4, 458 1 6, 735 1 14, 772 1 16, 213 ? 17, 000 ) 
BUR Guiana........... 678, 482 |51, 137, 991 |51, 318, 190 | 1, 903, 230 | 1, 785, 860 | 1, 608, 831 20 m 

CERRAR RUPES stat tM petuo mE EQUOS OSA cubren ARAN DEE b 
France................... 308, 127 449, 125 680, 123 803, 535 767,560 | 1805,228 | 1, 124, 400 
French West Africa. ....- (4 (4) 4) R 10,400 | 10,125 |........-- 
Germany, West.......... 2 4, 000 (4) 18, 000 3) (3) Q ® 
Gold Coast..............- 148, 547 116, 846 $97,437 | 5133,055 | 8 147,340 | 5116, 793 | 35 140, 000 
Greece AACE RON DEE ZC 1,315 ,420 | 144,238 48, 852 77,448 | 197,060 

A EE, ~*~ SOO) ||. BOOS PRA CEN A IES WEEN 
Hungary................. 35, 402 101, 140 340, 260 | 11340, 000 | 12340, 000 350, 000 Q 
dli. oec AA 14, 116 , 668 18,835 20, 995 1 2 65, 000 
Indonesia................ ,000 |........... 24, 559 437, 822 678, 138 | 1531, 143 642, 316 
NI IQ A O NER M 25, 093 65, 447 171,083 | 1153,711 104, 852 158, 433 174, 274 
Mozambique............. 4, 369 1, 622 2, 960 857 1, 360 4,33 
O AAA gesteet 600 (3) 3 3 
DBalü.. noie eR rre sS 5,119 4, 926 5, 822 6, 805 11, 962 13, 219 12, 667 
Surinam................. 5693. 000 | 5857,843 |51, 809, 837 | 2,149,906 | 2,126, 654 | 2,080, 657 | 2, 671,330 
. 8.8. R. (estimate)... 400,000 | 425,000 | 500,000 | 600,000 | "oe o Qo c 
United Kingdom: 
Northern Ireland..... A A A A A uana ae Ed 


United States (dried 
equivalent ofcrudeore).| 996, 754 | 1, 121, 774 | 1,221,348 | 1,480,535 | 1,167,230 | 1,355, 046 | 1.878, 347 
Yugoslavia............... 2 55, 000 55, 000 88, 000 136,000 | 2368,000 | 1201, 000 453, 000 


E | CAR exon | See NESE 


1 Revised figure. 

1 Estimate. 

3 Data not available; estimate by author of chapter included in total. 
4 Negligible. 

5 Exports. 


British Guiana.—Bauxite production in British Guiana in 1951 
increased 26 percent to surpass 2 million tons for the first time. All 
of the colony's production was exported; approximately 90 percent 
was shipped to Canada, 8 percent to the United States, and most of 
the remainder to United Kingdom. The Demerara Bauxite Co., an 
affiliate of the Aluminum Co. of Canada, Ltd., was reported to have 
placed in operation a new drying kiln of 400,000 tons annual capacity. 
À second new kiln, under construction, was to produce & supercalcined 
refractory-grade bauxite. It was expected that & large portion of the 
calcined ore would be shipped to the United States. 

France. *—Recent estimates of bauxite reserves in France, the 
largest European producer, have ranged from 30 million tons to over 
100 million tons. The alumina in the bauxite occurs principally as 
the monohydrate mineral, boehmite. While bauxite is found in many 
Provinces of France, Var and Hérault have been the leading producers. 
In 1951 French production increased 40 percent to the highest level 
in that nation's long record as & bauxite producer. Since 1939 
mechanization has doubled the production per miner. One of the 
reasons for the gain in output was the increasing demand from the 
French aluminum industry, resulting from a greater availability of 
power for metal production. However, the excess mining potential 

as made France an important supplier for foreign markets. In 1950 
&bout 135,000 metric tons was exported to Western Germany, 71,000 


3 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 4, October 1951, pp. 3-6 
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tons to United Kingdom, and 18,000 tons to other European countries. 
Toulon, which was to have its bauxite loading capacity expanded, 
was the chief port from which shipments were made in 1951, but 
much ore was sent to Germany by rail. 

The price of French bauxite in June 1951, as established by Gov- 
ernment decree, was 1,074 francs (official exchange rate, 350 francs— 
$US 1.00) per metric ton, f. 0. b. mines. This rate applied to red, 
metal-grade bauxite analyzing 55 percent AlO; and 5 percent SiQ,. 
Premiums of 45 francs per ton for each percent Al O; over 55 and 
135 francs per ton for each percent of SiO, under 5 were granted. 
The average selling price was approximately 1,300 francs. Prices for 
gray, abrasive-grade bauxite and white, refractory-grade bauxite 
were given as 1,800 to 2,500 francs per ton and 2,500 to 5,000 francs 
per ton, respectively. 

French West Africa.—The Société des bauxites du Midi installed 
equipment for the commercial production of bauxite on the Island of 
Kassa off the French Guinea coast of French West Africa. Dried ore 
was to be shipped, mostly to Canada, at the rate of 300,000 to 400,000 
metric tons annually beginning late in 1952. The more extensive ore 
deposits on the mainland in the Boffa-Boké region and on the Kon- 
kouré River also attracted attention because of the great hydroelectric 
potential in these areas. | 

Greece.—Greece more than doubled its bauxite production in 1951 
and regained the importance it held as &n exporter immediately 
before World War II. Further increases were foretold at the close 
of the year through announcement of a contract between the United 
States Mutual Security Agency and the Eleusis Bauxite Mines. 
Funds advanced to the Greek company for mining equipment and 
working capital were to be repaid by delivery of 450,000 metric tons 
of bauxite to the United States Government. It was planned to 
have this bauxite converted to aluminum for the National Stockpile 
by two German producers. 

Hungary.—The bauxite reserves in Hungary are the largest known 
in Europe. Before World War II virtually all of the mine production 
was exported. Completion of the Almásfüzitó alumina plant in 1951, 
however, was a significant step in the country’s plan to process its 
own ore. It was reported that the plant was designed for a subsequent 
expansion that would make it the largest alumina plant in Europe.‘ 

Italy.—The reserves of bauxite in Italy have been estimated at 11 
million tons, most of which are located in the southern end of the Italian 
Peninsula. Although production gained and imports declined in 1951, 
nearly one-third of the new supply came from Yugoslavia. Alumina 
production increased bete tial: as Italy continued to meet domestic 
requirements and to export to Switesrlend and Austria. 

Jamaica.—The greatest development of bauxite-producing facilities 
in the world in 1951 was under way on the Island of Jamaica, as three 
mining companies—subsidiaries of North American aluminum pro- 
epus te ee to mine from ore deposits discovered there since 
1942. umerous articles appeared in the press, describing the 


aM 


‘ Light Metals, Exploitation of Bauxite in Hungary: Vol. 15, No. 166, January 1952, pp. 9-1). 
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thorough planning and well-integrated construction of the open-pit 
mining, processing, transportation, housing, and other facilities of all 
three companies.’ 

Reynolds Jamaica Mines, Ltd., was expected to be the first to 
produce, with shipments beginning in mid-1952. An agreement 
reached in 1951 provided that the Economic Cooperation Adminis- 
tration advance Reynolds $2,284,000 in addition to previous ECA 
loans. The new funds, to be supplemented by Reynolds, were to 
expand facilities previously planned. According to plans, Reynolds 
would eventually produce 750,000 to 1 million tons per year. 

The Kaiser Bauxite Co. expected to begin a ee 
mining operation in Jamaica on completion of its facilities late in 1952. 
A new railway was under construction to haul ore to the drying plant, 
storage bins, and port at Little Pedro on the southern coast. 

The third company, Jamaica Bauxites, Ltd., a subsidiary of Alu- 
minium, Ltd. was the only company that planned to mine bauxite and 
also produce alumina in Jamaica. Facilities for producing 450 metric 
tons of alumina per day were under construction near Mandeville, 
Manchester Parish. It was anticipated that the plant would ulti- 
mately be expanded to a capacity of 670 tons. umina was to be 
shipped from a new pier at Old Harbour Bay on the southern coast 
and consumed largely at the new reduction plant of the parent com- 
pany in British Columbia, Canada. 

Malaya.—Bauxite mined during the Japanese occupation of Malaya 
was exported to Japan during 1951. Several companies had shown an 
interest in the deposits in southern Jahore, and mining may be resumed 
in 1952. 

Surinam.—Although there were reports that several foreign compa- 
nies and the colony’s mining bureau were conducting new bauxite inves- 
tigations in Surinam, the world’s largest bauxite producer in 1951, 
only two companies actually mined the ore. Of the total production 
(which included 62,000 metric tons of abrasive ore and 54,000 tons of 
chemical-grade bauxite) the Surinam Bauxite Co. produced 2,184,000 
tons and the N. V. Billiton Co. 487,000 tons. bauxite mined in 
Surinam during 1951 was exported, and the United States received 
approximately 96 percent. The Surinam Bauxite Co., a subsidiary of 
the Aluminum Co. of America, was engaged in opening the Rickanau 
Hill deposit north of the exhausted Moengo mines and the Rorac 
deposit about 5 miles north of the Paranam operations. Both com- 
panies planned increases in kiln capacity. 

U. S. S. R.2—Official U. S. S. R. statistics on the 1951 production of 
bauxite, as in the case of most other commodities, were not available 
Estimates shown in table 12 were based largely on estimates of alu- 
minum production. It is believed that most of the aluminum was 

roduced from domestic bauxite, but significant allowances were made 
or production from imported bauxite, nephelite, and alunite. 

Venezuela.—The Venezuelan Government announced that bauxite 
had been discovered near Upata, in Estado Bolivar. Estimates 
ranging up to 2 million tons of high-grade ore were reported. 

$ Champion, Harold, Bauxite from Jamaica: Light Metals, vol. 15, No. 166, January 1952, pp. 6-9. 

6 Engineering and Mining Journal, New Large Alumina Plant: Vol. 153, No. 3, March 1962, pp. 94-96. 


7 The Prora Bulletin, Survey of the Soviet Union's Non-Ferrous Metals Industries: No. 3490, May 9, 
1950 pp. 11-22. 


Beryllium 


By Stanley Needleman 
Ké 


GENERAL SUMMARY 


ILITARY and essential civilian demands for beryllium products, 
M particularly beryllium-copper, exceeded the beryl supply avail- 

able to consumers during 1951. The situation was most critical 
at midyear because of the export restrictions placed upon beryl exports 
by Brazil from January 1 to July 16, 1951. A total supply of 4,800 
short tons of beryl was available in the United States; of this amount, 
484 tons was produced from domestic mines, and 4,316 tons was 
imported. Commercial beryl usually contains 10 to 12 percent 
beryllium oxide. 

Concern over the beryl supply caused industry and Government 
groups to convene for study of the situation. Attention was directed 
to low-grade domestic deposits, especially with reference to developing 
suitable mining and milling methods. Beryl has been included in 
Group I of the Munitions Board list of critical and strategic materials 
to be acquired for the National Stockpile. To prevent curtailment 
in the output of beryllium products, beryl was exempted from price 
control by the Office of Price Stabilization under Regulation 9, 
Amendment 4, effective August 10, 1951. 

The Defense Minerals Administration, succeeded by the Defense 
Minerals Exploration Administration and the Defense Materials Pro- 
curement Agency under authority of the Defense Production Act of 
1950, actively participated in an effort to improve the domestic beryl 
situation. Government subsidies stimulated interest in domestic 
deposits formerly considered uneconomic. 


TABLE 1.—Salient statistics of beryllium concentrates (beryl) in the United 
States, 1936-51, in short tons 


Exports xd price per 
Domestic| Imports Con- uM World 
Year podus for E REN: Fame A Es Sa re 
tion sumption Metal, al- tion ‘Domes : tion 
Ore | joys, scrap tic’ | Foreign? 

E E 28 162 (0) (8) 7 8 200 $3. 00 $4.12 479 
e TARA A 76 182 (8) (0) 18 200 2.19 4,42 413 
Ur Eeer ECH 25 146 (6) ts 78 300 3.08 4.10 1, 153 
1990 Soa e 95 459 (0) 0 78 500 2.86 3.18 9 
100 Fra else 121 810 (0) (0) 7 8 600 3. 08 2. 97 2, 303 
IMSS ee 158 2, 666 (6) (0) ? 8 1, 200 4. 62 5. 40 , 00 
1942:5 5727 25 E 269 2, 050 8 12. 6 8 2, 852 8. 99 6.71 3, 312 
14372 ee 356 4, 840 2.5 27. 5 8 3, 058 12. 47 7. 80 6, 010 
1044 — 2. estaa. 388 3, 115 9. 5 42.1 2.176 14. 47 9. 18 9, 201 
104152 ae Rea 39 1, 201 1 51.6 1, 738 15. 73 10. 98 1, 085 
10945 A 100 1, 188 1.4 69. 9 1, 013 17. 79 8. 90 1, 878 
1047 ae se a eo 145 767 2 140. 7 1,735 17.39 14. 95 1, 576 

y E EET 90 1, 720 1 13.0 1, 970 26. 87 17.41 * 
10419 2-5. 8 475 3, 811 3 94. 0 1, 029 32. 10 22. 52 5, 053 

I pasota na EO ades a 559 8 4, 800 1 110. 5 3, 007 30. 51 2b. 43 7, 382 
19651557 e as 484 4, 316 3 94.8 (9) 33. 34 31. 67 6, 305 

! Mine shipments. % Not separately classified. 

2 Average 10 percent BeO content. ? Estimated. 

3 As reported by consumers. $ Revised. 

4 . mine, C ? Data not available for publication. 


F. o. olorado. 
! C. i. f. United States ports. 
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RESERVES 


World reserves of recoverable beryl, excluding satellite nations of 
the Soviet Union, have been estimated at about 250,000 short tons. 

Estimates of potential beryl reserves in Canada have been made 
only for Manitoba, Ontario, and the Northwest Territories; further 
detailed geologic study of Canadian pegmatites may add appreciably 
to this knowledge. 

Domestic reserves in South Dakota, New Hampshire, Colorado, 
Maine, and North Carolina total about 25,000 short tons. Reserves 
have been increased with the introduction of recently developed 
techniques for utilizing low-grade ores. 

Most of South Dakota's beryl reserves are in the southern Black 
Hills, in Pennington and Custer Counties. Pegmatites in the Black 
Hills area have been estimated to contain 11,824 short tons of beryl; 
according to the Geological Survey, 2,636 tons can be recovered by 
hand sorting. Measured reserves total about 234 tons. The major 
reserves occur in the Keystone, Custer-Pringle, and Hill City districts. 

A survey of the New England pegmatites has been conducted by 
the Bureau of Mines since 1949. This is part of an overall program 
to increase beryl production by developing low-grade deposits. 
Substantial tonnages of pegmatite reserves were indicated as a result 
of the drilling portion of the survey. , 

Low-grade beryl deposits also have been found in North Carolina, 
Colorado, Utah, Idaho, South Dakota, Wyoming, New Mexico, 
Arizona, California, and the New England States. 


DOMESTIC PRODUCTION 
MINE PRODUCTION 


Domestic production of beryl during 1951 was 484 short tons, over 
13 percent less than the record output of 1950. The Harding mine, 
near Dixon, N. Mex., was again the largest individual beryl producer; 
an output of about 140 tons was attained. As a result, New Mexico 
continued to lead the States in beryl production, followed closely by 
South Dakota. Other producing States, in order of importance, were 
Colorado, New Hampshire, Maine, Arizona, and North Carolina. 
Beryl production in the Black Hills area of South Dakota was reported 
by Keystone Feldspar & Chemical Co. (Peerless mine), J. A. Johnson 
(Big Chief claims), Howard L. Peterson (Hugo and Etta mines), and 
Lawrence A. Sears (Johnson mine), all near Keystone, and Walter 
Clifford, George C. Bland (Beecher mine), John D. Fisher, and 
Francis Michaud (The Mick), near Custer. Principal Colorado 
production came from the Beryllium Mining Co. (New Anniversary 
claims) near Ohio City, Gunnison County;  Nelson-Hermstein 
Mining & Developing Co. (Devil’s Hole mine), near Canon City, 
Fremont County; and Consolidated Feldspar Corp. (various un- 
specified properties). Shipments were reported in 1951 from New 
Hampshire by Whitehall Mining Co., Ruggles quarry, near Grafton. 
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TABLE 2.—Beryllium concentrates (beryl) shipped from mines in the United 
States, 1945-51, by States, in short tons 


State . 1945 1946 1947 1948 1949 1950 1951 
IAE IEA PASO, AA AA (1) (1) 2144 97 
ew Hampshire. .............. 1 5 in (1) () 106 50 
RATES IAEA A A D- dax (1) 141 
South Dakota.----------------- 38 95 70 45 2139 96 138 
Other tm Kine E A EE, TP 75 54 1184 260 58 
Total: Short tons........ 39 100 145 99 2475 559 484 
AAA $6,133 | $17,787 | $25,214 | $26,600 |2 $152,485 | $170,550 | $161, 361 
Average value per ton.......... $157.26 | $177.87 | $173.89 | $268.69 | $321.02 | $305. 10 $333. 36 


1 Included with “Other,” to avoid disclosure of individual company operations. 


2 Revised figure. 
3 Includes States indicated by footnote reference 1; in addition, 1947, Connecticut and Maine; 1948, 


Maine; 1949, Arizona, Maine, and North Carolina; 1950, Arizona and Maine; 1951, Arizona, Maine, and 
North Carolina, 


A deposit of helvite (sulfosilicate of manganese, iron, and beryllium) 
at Iron Mountain, N. Mex., has remained undeveloped mainly 
because of difficulties encountered in producing a suitable concentrate 


economically. 
n REFINERY PRODUCTION 


Beryllium Corp., Reading, Pa., consumed beryl to produce beryllium- 
copper master alloy (4 percent Be); beryllium-aluminum master 
alloy (5 percent Be); beryllium-nickel (2.7 percent Be); and beryllium- 
copper alloys (0.25—2.85 percent Be) in the form of sheet, strip, rod 
wire, castings, and safety tools. Brush. Beryllium Co., Cleveland and 
Luckey, Ohio, continued to produce beryllium metal and oxide and 
other beryllium products, principally for the Atomic Energy Commis- 
sion. 'The company obtained $800,000 from the Reconstruction 
Finance Corp. to construct a new plant, 18 miles west of Luckey, 
Ohio, midway between Elmore and Oak Harbor, in which the company 
was to resume production of beryllium-copper master alloy. Opera- 
tions were expected to begin late in 1952. 

Clifton Products Inc., Painesville, Ohio, inactive in commercial 
production of beryllium since early 1949, produced some beryllium 
products for special uses and intensified efforts in the field of beryllium 
research. 

Beryl Ores Co., Arvada, Colo., continued to beneficiate low-grade ore 
(some as low as 2.5 percent BeO) and to grind beryl for use in the 
ceramic industry; the ore is purchased from other producers. The 
company reportedly produced & small quantity of beryllium oxide.! 

The Champion Spark Plug Co., Toledo, Ohio, and Detroit, Mich., 
and A. O. Smith Co., Milwaukee, Wis., consumed beryl for ceramic 
materials. The Foote Mineral Co., Philadelphia, Pa., continued to 
grind and blend beryl for the ceramic industry.f 


CONSUMPTION AND USES 


Consumption of beryl in 1951 for the production of metal, alloys, 
and compounds continued at a high level. Consumers relied upon 
their own stocks during the first half of the year because of Brazilian 


1E&MJ Metal and Mineral Markets, vol. 152, No. 7, July 1951, p. 162. 
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export limitations. The problem of meeting the growing military 
and civilian demands, especially for beryllium-copper, was made less 
acute by the development of new alloys containing smaller percent- 
ages of beryllium and by substituting beryllium-free materials for 
certain less critical uses. 

Industrial research on beryllium alloys resulted in the development 
and introduction to the trade of a new copper-base alloy containing 
less than 2 percent beryllium. This new alloy is an effective substi- 
tute for the conventional beryllium-copper alloy (2 percent Be) in 
many applications. Through its use, the available supply of beryl- 
lium was significantly extended. An aluminum alloy containing a 
high percentage of beryllium was introduced to the trade for special 
defense applications in photographic and aircraft equipment. 

Beryllium’s most important commercial applications are as an 
alloying agent with copper and as metal, oxide, and other compounds. 
Beryllium-copper alloys, containing 0.15 to 2.85 percent beryllium, 
have many important metallurgical applications, military and civilian. 
This wide utilization is possible because of their adaptability to heat 
treatment, high strength (tensile and fatigue), corrosion and wear 
resistance, hardness, high conductivity (electrical and thermal), low 
creep tendency, and nonmagnetic and nonsparking properties. 
Beryllium-copper alloys are now being used in aircraft, guided missiles, 
weapons, electronics, construction equipment, ships, communications, 
machine tools, and nuclear energy studies. 

Patents issued during 1951 included methods for producing beryl- 
lium-copper cyclotron target, beryllium-zinc silicate, beryllium- 
calcium silicate phosphors,‘ and a beryllium-gold alloy for use in 
neutronic reactors.5 

STOCKS 


During 1951 Government stocks continued to increase through the 
concerted efforts of various Government agencies to meet the objective 
of the National Stockpile program. 

As a result of the export restriction placed upon beryl by Brazil 
during the first half of 1951, industrial inventories were depleted tem- 
porarily because domestic production and imports from other sources 
could not meet requirements. At the end of 1951 industry stocks of 
beryllium metal, alloys, and compounds were about the same as 
reported at the end of 1950. Statistics covering these stocks are not 
available for publication. 

PRICES 


E&MJ Metal and Mineral Markets quoted domestic beryl ore, 
per unit BeO, 10-12 percent BeO, f. o. b. mine, as follows: Colorado, 
nominal throughout 1951; North Carolina, January 11, $26-$28; 
March 1, $28-$30; July 5, $32-$34; August 23, $33-$37; and un- 
changed thereafter. Quotations for the same grade of imported ore, 


2 Hamilton, J. G., Putnam, T. M., and Wiens, J. B. (assigned to Atomic Energy Commission), Beryllium 
Target and Method of Manufacture: U. 8. Patent 2,549,506, Apr. 17, 1951. 

$ Roos, Jacob (assigned to General Electric Co.), Preparation of Zinc-Beryllium Silicate Phosphors: U. 8, 
Patent 2,542,260, Feb. 20, 1951. 

4 Smith, A. L. J. (assigned to Radio Corp. of America), Calcium-Beryllium Silicate Phosphor: U. 8. 
Patent 2,547,790, Apr. 3, 1951. 

8 Hirsch, ., and Kowalchik, M. (assigned to Atomic Energy Commission), Gold-Beryllium Alloy: U, S. 
Patent 2,556,921, June 12, 1951. 
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c. 1. f. United States ports, were: February 15, $28; July 5, $32 
August 16, $33-$36.50; and unchanged thereafter. 

On N ovember 15, 1950, the ber Termi industry had changed the beryl- 
lium-copper pricing policy by beginning to quote the master alloy 
(4 percent Be average content) in terms of alloy instead of contained 
beryllium. The master alloy remained unchanged during 1951 at 
$1.56 per pound of alloy ($30-$32 per pound of contained beryllium). 
Beryllium-magnesium-aluminum (5 percent Be) and beryllium- 
aluminum (5 percent Be) master alloys were quoted at $55 and $69 
per pound of contained beryllium, respectively. Beryllium-nickel 
(2.7 percent Be and 1 parem í Cr) was qorar at $2.70 per pound of 
alloy. Quoted prices for beryllium-metal powder, standard mesh, per 
pound, were: $95, technical grade; and $103, premium grade. 

High-fired refractory-grade beryllium oxide was quoted at $15-$18 
per pound, depending upon quantity. Beryllium nitrate was offered 
at $3.95—$5.00 per n depending upon aunty 

Prices quoted for berylli um meta i lump or pebble size, per pound 
were: $56.96-$71.50, technical grade; and $104.50, premium grade. 


FOREIGN TRADE * 


Imports of 4,316 short tons of beryl into the United States during 
1951 were about 11 percent less than the record high of 4,860 tons 
(revised) received in 1950. The Union of South Africa was the 
principal source, furnishing about 40 percent of total imports; Brazil, 
the second important source, contributed about 25 peony Signifi- 
cant amounts were received also from Southern Rhodesia, India, 
Mozambique, and Portugal. 

The United States also imported 30,110 pounds of a product con- 
taining beryllium oxide and beryllium carbonate from Italy and 17 
pounds of beryllium carbonate from Canada. The material from 
Italy represented reshipment of processed old stocks purchased by the 
Italians from Brazil and Argentina before World War II. 

Exports of beryllium metal, alloys, and scrap from the United States 
during 1951 totaled 189,513 pounds, valued at $309,830. The recipi- 
ents were: United Kingdom, 97,904 pounds; Canada, 59,775 pounds; 
Sweden, 11,009 pounds; Western Germany, 6,497 pounds; Australia, 
5,069 pounds: Argentina, 3,438 pounds; Greece, 2,606 pounds; 
Belgium, 1,320 pounds; with the balance of 1 895 pounds distributed 
among six "other countries. Exports of beryl totaled 504 pounds, 
valued at $1,053; Canada was the recipient. 

Beryllium ore, metal, alloys, compounds, and scrap remained on 
the list of products requiring licenses for export from the United States, 
in accordance with the directive of the Office of International Trade 
of the United States Department of Commerce that became effective 
on J uy 16, 1948. No license was necessary for materials shipped to 

anada. 


5 Figures on TS and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 3.—Beryllium concentrates (beryl) imported for consumption in the 
United States, 1936-51, by countries, in short tons 


(U. 8. Department of Commerce} 


Vnus Total 
o 
South- See 
Argen-| Aus- Mozan-| po 
Year tina | tralia Brazil | India bique Rhode-| (in Other 
South- tons 
West 
Africa) 
B cocos Dee ae er 154 |........ vu E ES A PA (3 AA 162 $6, 681 
1987.....-...-.... 152 cee ve OG A PA A PAS 182 8, 031 
a (3 EPA! AA ES: Y AA A 10 j... 146 5, 990 
1939.........-.--- 884 |....... A AR A A SEN, HEN 459 14, 574 
19040.............- 422 NEE 877 lDiesssuex E: A E AA 810 23, 865 
TOG) A 881 |........ 1,8908 AA A A A ES 2, 666 143, 992 
AAA 703 |........ 91 307 |h.reeseelamuar ses] 08 lesdacoss 2, 050 137, 597 
1943.............. 1, 102 457 | 2,55 509 ON 2. 86 3 75 840 877, 
E ee 518 | 1,453 892 |........ 7 (3) 415 | 3,115 286, 091 
AN A 105 572 484 A AOS PR 340 | 1,201 1 
E eem 53 996 M9 AAA E AS DEEN 1,188 105, 708 
9 MEME NS 5 rp v Mi AAA ope: xxt, A orca: 707 114, 667 
1948.............- 66 |........ 1, 545 |........ 55 HEROS 47 618 | 1,720 299, 375 
1060 ra Tee |e cused 264 |.......- wl 290 | ?150 | 3,811 | 858,308 
1050 IAN IA AA 8 2, 703 |........ 130 464 1,401 | $9 162 | * 4,860 |8 1,235,639 
105]. AAA AA OU 1, 094 449 174 692 1, 722 10185 | 4,316 | 1,366, 772 


Total, 1936-51..[ 4,253 | 1,145 | 18,071 | 2,938 471 | 1,163 | 3,606 646 | 32, 293 | 5, 116, 857 
Percent...... 13. 2 3.6 55. 9 9.1 1.5 3.6 11.2 1.9 100]... 3560 


1 Figure reported to Bureau of Mines; value not included in total value figure. 
3 Madagascar, 74 short tons; Portugal, 1 ton, 
3 Less than 0.5 ton. 
4 British East Africa (principally Uganda), 15 tons; Anglo-Egyptian Sudan, less than 0.5 ton. 
$ British East Africa (principally Uganda), 7 tons; Madagascar, 11 tons; Nigeria, 22 tons. 
¢ Hong Kong, 18 tons (country of export only—ore produced principally in Brazil and Argentina before, 
or during, World W 5 ton. 
1 British East Africa, 11 tons; French Morocco, 22 tons; Japan, 107 tons (country of transshipment only, 


g 
i 9 prina erg Fae dec (principally Uganda), 11 tons; Canada, 29 tons; French Morocco, 77 tons; Japan, 17 
ons; Portu ns. 
10 British East Africa (principally Uganda), 47 tons; Finland, 6 tons; French Morocco, 23 tons; Japan, 
12 tons; Portugal, 97 tons. 


TECHNOLOGY 


Investigations of metallurgical and technologic problems involving 
beryllium metal, alloys, and compounds were continued by interested 
Government agencies, industry, research institutions, and universities 
because of the metal’s strategic and industrial importance. New 
techniques were developed in the production of beryllium-copper 
castings. 

The Bureau of Mines continued research to develop a satisfactory 
and economical method for recovering beryl and other important 
associated minerals from pegmatites. Research on beneficiating low- 
grade beryl ore met with some success; a flotation method was devel- 
oped on a laboratory scale. Investigations were made to determine 
the most efficient and economical method of mining pegmatites. 


WORLD REVIEW 


Afghanistan.—Afghanistan first reported beryl production in 1950. 
According to unconfirmed reports, about 2 metric tons of beryl was 
? Richards, John T., Beryllium-Copper Parts Designed for Investment Casting: Am. Machinist, vol. 


95, No. 28, July 14, 1951, pp. 1046-1049. Beryllium-Copper Sand Castings: Foundry, vol. 79, No. 8, August 
1951, pp. 90-256. 
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produced in 1951 from a deposit in the Kunar Valley, north of 
alalabad. , 

Argentina.—On December 21, 1951, Argentina issued Decree 23,063 
transferring complete control of beryl from the Argentine Industrial 
Credit Bank to the Argentine Trade Promotion Institute. All beryl 
stocks and contracts were included in the transfer. 

On January 10, 1951, the Minister of Industries and Commerce in 
Argentina announced a stimulating base price of 150 pesos per unit of 
beryl. The price to producers was 20 pesos per kilogram late in June. 
The increase was officially attributed to higher mining costs and the 
prices of the international market. No production statistics for 
Argentina are available for 1951. 

Belgian Congo.—Beryl was reported in the pegmatites of Maniema 
and Ruanda-Urandi. 


TABLE 4.—World production of beryllium concentrates (beryl), 1946-51, by 
countries, in metric tons ! 


[Compiled by Stanley Needleman and Berenice B. Mitchell] 


Country ! 1946 1947 1948 1949 1950 1951 

PA E a RIA ANN e EP AN TAE 7 V 

Argentini asst ee Ses ions occ ose m rre 130 10 3 50 (2) (2) 3) 
SRR E AN Aa acces ES ae 19 54 56 36 23 94 
Prag texDOrig) 9056s eee dictan os 1, 294 1, 027 1, 783 3,078 2, 625 1, 533 

AA AAA AA mm PS EN E cece 326 (2) 
rr A AA NR A ATT, AT ES EA a D 

ELM ARAS AAN AA (2) (2) (2) 
IR AAA ip ctio ERAN, RE 51 160 56 84 
E r ey) SRR aa aer 112 2) (2) (2) (2) 216 

Korea, Republic of....-------------------- Ge A, PEI Y EA A (2) 
AN att AS RA 2) 4) 9 27 486 530 
Adem bloe Bass. Sat eg Ze geg Kéi 61 81 136 5 264 230 
Northern HDOdOSS. ost cocer zona cem AA AA [unma PAN Y AAA 

A e A ARS AAA A AAA AA e NEE (2) 
AER ven er jefe em SE ea (c docens * 10 6 20 049 112 
CADA AAA A PA ASE 23 846 1,007 
Sontb-Westu frica ciciccicacoscoicacnencnn ainas 52 90 239 659 753 
A RA E AA 12 1 ter, EE 
(El e EE, EE 18 44 34 44 2 
Union of South ¡AÑ ICA! 1... Lis -------|---------- SE P Pee eee meee 223 844 593 
United States (mine shipments).......... 91 132 90 5 431 507 439 
Total (estimate). .------------------ 1, 700 1, 430 2, 470 4, 587 6, 651 5, 720 


1 In addition to the countries listed pargi concentrates have been produced in a number of countries, 
for which no production data are available; except for U. S. S. R., their aggregate output is not significant. 

2 Data not available; estimates by author of the chapter included in total. 

3 United States imports. 

4 Less than 0.5 ton. 

3 Revised figure. 

$ Estimate. 

7 Exports, 


Brazil.—Brazil has been the source of most of the world’s beryl 
supply since 1935. Principal producing States have been Paraíba, 
Rio Grande de Norte, Ceará, and, more recently, Minas Geraes. 
The bulk of the output has come from about 200 deposits, although 
as many as 400 are believed to have contributed to the production. 
Because of transportation difficulties, the commercial possibilities of 
the known productive areas have not been investigated thoroughly. 
Records of pegmatite mining in Brazil during World War II have 
indicated that between 3,000 and 3,500 tons of rock yielded an average 


302512—54——_15 
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of 10 metric tons of beryl and 1 ton of tantalite, at an estimated cost 
of $1 per metric ton of rock mined. Other deposits have been 
found in Pernambuco, Bahia, and Gouvernador Valodones. 

In July, the Brazilian Government issued a decree limiting the 
export of beryl to 1,500 metric tons for the second half of 1951 and 
establishing a minimum price of about $36.50 per metric ton unit on 
the concentrates.® 

Negotiations were conducted by American and Brazilian repre- 
sentatives of private companies directed toward the erection of two 
beryllium oxide processing plants in Brazil. Proberil, a Brazilian 
company financed with Brazilian and American capital, planned to 
build an oxide plant near Sáo Paulo.? 

Canada.—Reports of numerous beryl occurrences in Canada have 
been published in recent years, but few of these discoveries have 
developed into large commercial sources. Canadian Beryllium Mines 
& Alloys, Ltd., shipped 29 short tons of beryl (10 percent BeO) 
late in October 1950. This ore had been on hand for years and was 
sold because of prevailing high prices. The company reported 250 
short tons of low-grade ore in stock on June 30, 1951; the ore reportedly 
came from properties in Renfrew County, Ontario." 

Beryl occurrences continued to be reported from the Amos Val d’Or 
area in Figuery Township, Province of Quebec; they appeared to 
contain isolated beryl crystals in pegmatite dikes. No pockets of 
any magnitude had been found; however, the size and continuity of 
the dikes did not preclude the possibility of extensive beryl deposits. 
Inasmuch as the grade of the ore seemed to be low, such a deposit 
probably would have to be worked on a large tonnage basis in order 
to be economical. Beryl occurs, in potentially large quantities, in 
the Cat Lake-Winnipeg River area, about 90 miles northeast of 
Winnipeg, Manitoba, near the Ontario boundary. 

France.—In recent years France reportedly has been stockpiling 
beryl for possible use by its Atomic Energy Commission. Sources 
of the ore are Madagascar, French Morocco, Portugal, Mozambique, 
South West Africa, Brazil, and India. A small quantity of beryl has 
been produced in France from a mine near La Vedrenne, north of 
Limoges. 

Pechiney (Compagnie de Produits Chimiques et Électrométal- 
lurgiques), formerly known as Alais Frogues et Camargue, has been 
the only beryl processor in France. The company has two ore- 
E plants in the Province of Savoie—one at St. Jean de 

aurienne, to produce beryllium-copper alloys; the other at 
Maurienne, to produce beryllium metal. The company also refines 
some semiprocessed beryllium-copper master alloy; this source ma- 
terial, in part, is imported by Pechiney from the United Kingdom 
and produced, in part, by the company itself. 

French Morocco.—Mines des Zenaga, in the Anti-Atlas Mountains, 
reported a production of 75 metric tons of beryl during 1951. A 
deposit in the Tiznit area, in the extreme southern part of French 
Morocco, attracted the attention of prospectors and engineers.!! 


$ Mining World, vol. 13, No. 12, November 1951, p. 52. 

% Metal Bulletin (London), No. 3648, December 1951, p. 18. 

10 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 1, July 1951, p. 5. 
11 Mining World, vol. 13, No. 12, November 1951, p. 53. 
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Germany.—In Western Germany the processing of beryl to produce 
beryllium metal continued to be prohibited under the terms of an 
agreement reached by France, the United Kingdom, and the United 
States. Degussa, in Frankfort, fabricated imported beryllium metal 
for use in X-ray equipment, and Vacuumschmelze, A. Gt, formerly 
Heraeus Vacuumschmelze, A. G., at Hanau, produced beryllium- 
copper and other beryllium alloys from imported master alloy stock. 

India.—India produced 215 metric tons of beryl during 1951; this 
was the first year since 1946 for which the country released beryl- 
production statistics. The Indian Atomic Energy Commission was 
actively guiding research directed toward exploiting the country’s 
mineral resources. Export restrictions were SC for the first time 
since 1946 to allow certain shipments of beryl to the United States 
for atomic energy projects.” | | 

Beryl was recovered as a byproduct from a mica-mining operation 
at Rajputana.? Small quantities of beryl have been produced near 
Nellore in the State of Madras. Potentially commercial deposits 
occur in Mysore State and in Madras State, near Saidapuram, Pat- 
talai, Sermattam Palaiyam, and Tittampalaiyam. 

Madagascar.—Expanded beryl production in the Fianarantsoa area 
of Madagascar resulted in a total output of 584 short tons during 1951. 

Mozambique.—In Mozambique, Empresa Miniera do Alto Ligonho 
was the largest producer of beryl during 1951. A small amount was 
shipped from the Boa Esperanca mine. Beryl occurrences were 
investigated and developed in the highly kaolinized pegmatites in 
the Alto Ligonho district, at Muiane, Naipa, Marigue, Nanro, Nahora, 
Macula, Nahia, and Piteia, and in the Alto Molocue district. 

Portugal.—Portugal has commercial beryl deposits near Viseu, 
in the northeastern section of the country; the output from this area 
totaled 112 metric tons during 1951. A mine was operated at Man- 
gualde, and interest was shown in a deposit near Vale da Serra. High 
prices and a steady demand stimulated the increased output of beryl 
in the country. 

Southern Rhodesia.—Southern Rhodesia recorded an output of 1,110 
short tons of beryl during 1951 to make the country the leading pro- 
ducer in Africa. Production came principally from deposits in the 
Gweld and Fort Victoria districts, with smaller amounts from the 
Salisbury, Mtoko, and Bulawayo districts. Douglas Lawrie, Ltd., 
at Bikita, 50 miles west of Fort Victoria, accounted for most of the 
production. At this operation tantalite and hthium minerals are re- 
covered with the beryl. A new occurrence of beryl was reported near 
the Mititikwe River, 16 miles southeast of Fort Victoria. Recent dis- 
coveries in the Miami area, disclosed important beryl concentrations in 
mica pegmatites. Low-grade beryl occurrences were discovered in 
the Filabusi area of the Bullawayo district." 


11 Mining World, vol. 13, No. 6, May 1961, p. 61. 
13 Mining Journal (London), vol. 236, No. 6026, February 1951, e: 148, 
14 Chief Government Engineer and Chief Inspector of Mines, Southern Rhodesia, Annua JReport, 1951, 
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South-West Africa, —The easy-to-mine beryl-bearing alluvial depos- 
its were virtually depleted during 1951. These deposits occur near 
the pegmatites in the Warmbad district, near the Union of South 
Africa border, and in the Karabib-Usakos area east of Walvis Bay. 
The Jooste lithium mine was the principal pegmatite operation in the 
country. 

Uganda.—Beryl production was 2 tons in 1951, compared with 44 
tons for 1950. The production during both years came from the 
Ankole district. 

United Kingdom.—In England, Mallory Metallurgical Products, 
Ltd. (Wembley, Middlesex), Telegraph Construction & Maintenance 
Co., Ltd. (Greenwich), and the Beryllium Smelting Co., Ltd. (London), 
produced beryllium alloys from master alloys imported from the 
United States. Several other British companies seriously considered 
manufacturing beryllium metal, alloys, and salts because the de- 
mand for semifabricated items in the United Kingdom exceeded the 
supply of master alloy imported from the United States. Plants in 
the United Kingdom continued to remelt ingots of the master alloy 
and add metals, such as cobalt, to produce ternary alloys before fabrica- 
tion into rod, sheet, tube, and wire." 


18 Motal Bulletin, No, 3654, Dec. 28, 1951, p. 27. 


Bismuth 
By Abbott Renick 


4e 
GENERAL SUMMARY 


E DOMESTIC supply! of bismuth metal in 1951 decreased 
21 percent from that in 1950. In spite of the fact that increased 
production capacity at principal refineries permitted handling 
accumulated bismuth-bearing material and treatment of imported 
bismuth concentrates from Korea, total refinery production of bismuth 
metal in the United States was 10 percent below that in 1950. 
Exports of bismuth metal during 1951 decreased 26 percent from 
the 1950 figure, and the United Kingdom again received the major 
portion. 
Stocks of metal held by producers were 41 percent higher on 
December 31, 1951, than at the end of 1950. 
Peru continued in 1951 to be the largest foreign producer of refined 
metal, supplying 86 percent of the total imports into the United States. 
The New York market price of metallic bismuth remained through 
the year at $2.25 per pound in ton lots, unchanged since September 5, 
1950. 


DOMESTIC PRODUCTION 


Most of the bismuth produced in the United States is obtained as 
& byproduct from smelting domestic and foreign lead ores and from 
refining imported bismuth bars containing lead as à major impurity. 
Some bismuth was recovered in 1951 from imported bismuth-bearing 
tungsten ore. The Bureau of Mines is not at liberty to divulge the 
quantities produced, but 1951 output increased 33 percent over that 
in the previous year. 

Companies reporting output of refined bismuth metal in 1951 were 
American Smelting & Refining Co., at Omaha, Nebr., and Perth 
Amboy, N. J.; Anaconda Copper Mining Co., at Anaconda, Mont.; 
and U. S. S. Lead Refinery, Inc. (subsidiary of United States Smelting, 
Refining € Mining Co.), at East Chicago, Ind. The Cerro de Pasco 
Corp., &t its Brooklyn, N. Y. plant, is the principal domestic producer 
of bismuth alloys; the bismuth metal m is obtained from the com- 
pany's lead smelter at La SION Peru. 

In Alaska, Native Bismuth, Inc., started development work at 
Charley Creek, approximately 35 miles north of Nome. Bismuth 


1 Opening stocks plus domestic refinery production plus imports minus exports minus year-end stocks. 
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occurs there as native bismuth and bismuthinite in a siliceous gangue 
material. An energetic development campaign was planned for the 
1952 season.? 


CONSUMPTION AND USES 


As a result of the defense program and the continued high-level 
civilian demand, the requirements for bismuth exceeded the supply 
during the early part of 1951. Bismuth consumption in the phar- 
maceutical industry was approximately the same as in 1950. The 
National Production Authority placed various restrictions on the use 
of bismuth to conserve supplies. Effective March 9, 1951, Order 
M-48 restricted the use of bismuth and bismuth alloys to specified 
processes and purposes. The order set limitations on acceptance of 
deliveries to 60 percent of the base period established in the first 
half of 1950, limited inventories to 1 month’s requirements, and pro- 
vided for a set-aside reserve of 20 percent from production and im- 
ports. Order M-48 was amended August 10, 1951, so that, effective 
September 1, 1951, a consumer might accept up to 100 percent of his 
monthly supply during the base period. 


TABLE 1.—Bismuth metal consumed in the United States in 1951, by uses ! 


Percent 

Use Pounds of total 
PRAMMACGU ICAL : Zebra id 560, 600 36 
Ammunition and other solder.................... o ee eee eee eec 100, 200 6 
Fuse SE EE pO R 186, 800 12 
Manufacturing alloys................-..... cec c c c cc c ec ce eae ee eee eren 513, 400 32 
Other and unspecified alloys 3.....................- - LL LL LL c LL eee eee wees 222, 000 14 
Total Ek e WEE 1, 592, 000 100 


! Last 11 months only; figures for February through December compiled by National Production Author- 
ity, U. 8. Department of Commerce. 
2 Principally rectifier coatings. 


TABLE 2.—Percentage distribution of bismuth in the United States, 1947-51, by 
major use group ! 


Use group 1948 1949 1950 1951 
Pharmaceuticals so. owns schoo decodes acueecesecdegususs 49 31 36 36 
Metal and alloys $..... ic eeaeoeocnse ek en Maru E ECAE eR dm ET 48 51 69 64 64 


1 Computed from figures by Bureau of Mines, 1947-50; National Production Authority, 1951. 
2 Principally fabricating alloys but includes pure metal, ammunition solders, fuse alloys, aluminum 
alloys, and other minor compositions. 


STOCKS 


Producers’ inventories of refined bismuth metal at the end of 1951 
were 41 percent above the end of 1950. 


¿Mining World, vol. 14, No, 3, March 1952, p. 41. 
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PRICES 


The New York price for bismuth metal remained unchanged at 
$2.25 per pound in ton lots throughout 1951, according to the E & MJ 
Metal and Mineral Markets. The Metal Bulletin (London) quota- 
tion for high-purity metal, per pound, 2 cwt. minimum, on January 5 
was 17s., subsequent fluctuations being recorded as follows: June 1, 
22s. 6d.; December 28, 28s. Bismuth ore, per pound of contained 
metal, c. i. f., was quoted on December 28 at 18s. 3d., for 65 percent 
minimum bismuth content, scaling downward to 7s. for ore contain- 
ing less than 20 percent bismuth. 


FOREIGN TRADE ? 


Imports.—Receipts of refined metal in 1951 were 34 percent less 
than in 1950. The approximate percentage distribution of receipts, 
by country of origin, was: Peru 86, Yugoslavia 7, Japan 4, Germany 
2, and others 1. There were no transactions in chemical compounds, 
mixtures and salts of bismuth in 1951. 

Exports.—Outgoing shipments of bismuth and alloys decreased 26 
percent in 1951. The United Kingdom was again the principal 
recipient, taking 141,686 pounds; Germany received 2,032 pounds; 
France received 1,000 pounds. 


TABLE 3.—Bismuth imported into and exported from the United States, 1942-46 
(average) and 1947-51 


[U. 8. Department of Commerce] 


Imports of bismuth 1 A metal and 
Year A —— 

Pounds Value Pounds Value 
ANN AR E E EnS 324, 331 $322, 530 61, 960 $70, 410 
E ARA AR NAAA A tee 310, 561 480, 808 240, 833 452, 147 
E A AA 299, 824 464, 733 352, 027 
AENA A EE 541, 852 833, 940 190, 882 356, 576 
O RA RR A AEA A A 781, 670 1, 287, 098 199, 253 387, 458 
PLTU ii eal ae la 514, 020 1, 003, 285 146, 998 376, 246 


1 Does not include imports of bismuth contained in bismuth-lead bars from Mexico or imports of bismuth 


contained in concentrates, 
TECHNOLOGY 


A brief résumé of the Betts process was published.‘ 


Bismuth-bearing slimes are also obtained as a byproduct of the Betts Method 
of lead refining. The slimes are washed, dried and smelted under oxidizing 
conditions with Na;CO; and NaOH to yield alkaline slags that carry off the 
arsenic and antimony as sodium compounds, and the copper as oxide. The 
residue is crude bismuth, containing mainly silver and lead. This is electro- 
lytically refined at 50 to 60° C. in an acid BiCl; solution containing rather more 
than 100 gm. hydrochloric acid per litre, and 3[to 4 gm. of bismuth. A Thum’s 
cell is used, the same in principle as that employed in the refining of silver. The 
lead from the crude bismuth anode passes into solution as lead chloride which 
concentrates]in the electrolyte. Part of the electrolyte is withdrawn from time 
to time, and the lead chloride crystallised out. ` ` 

2 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 


records of the U. S. Department of Commerce. 
4 Lomas, J., Bismuth: Mine and Quarry Eng., London, vol. 16, No. 9, September 1950, pp. 280-292. 
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The use of bismuth subcarbonate in treating gastric and duodenal 
ulcers was described in an article which reported on a clinical survey 
of 65 cases and concluded that bismuth 1 in sufficient dosage appears 
to be a most valuable therapeutic weapon.* 

The refining of bismuth, including the description of a small re- 
finery, was the subject of a “technical report. 

A review of bismuth’ and notes on its properties, occurrence, 
production methods and application were the subjects of articles.* 
Application of a colorimetric method for determining bismuth in 
tungsten ores was discussed in another article,’ and a procedure for 
the photoelectric spot analysis of bismuth and antimony was also 
described.’° 

A United States patent issued during 1951 relative to bismuth 
was: Reimert, L. J., and Fatzinger, E. A., Process Relates to Lumi- 
nous Pigments Activated by Bismuth or ‘Bismuth and Iron: U. S 
Patent 2,544,236, Mar. 6, 1951. | 


WORLD REVIEW 


Canada.—Estimated production of bismuth metal in 1951 was 
234,000 pounds compared with 223,000 pounds in 1950. D 

France.—In 1951 the French concern Mines et Usines de Salsigne 
mined 192,500 metric tons of ore compared with 187,000 tons in 1950. 
Among the metals recovered were 510 tons (300 tons in 1950) of 
copper and 59 tons (22 tons) of bismuth in ingots. Sales included 
398 tons (773 tons) of copper and 67 tons (14 tons) of bismuth.” 

Mexico.—No bismuth metal is produced in Mexico. The com- 
modity obtained there, as an impure bismuth alloy, is a byproduct of 
smelting and refining some lead-silver ores and concentrates. The 
bismuth minerals of importance, in addition to native metal, include 
bismuthinite and what Js locally called guan ee? (BiSey. The 
commercially important deposits are those found in ] Carmen and 
the San Bernardo Mines near Zimpan, State of Hidalgo i in the Zapuri 
and Santa Barbara mines in Chihuahua, and in those near the city of 
San Luis Potosi. 

Bismuth output in Mexico increased from 263 metric tons in 1950 
to 338 tons in 1951. 

United Kingdom.—Imports of bismuth metal amounted to 557,375 
pounds for 1951 compared with 378,879 pounds in 1950. 

Exports of bismuth metal excluding alloys amounted to 400,023 
pounds for 1951 compared to 428,951 pounds in 1950.'* 

U. S. S. R.—The extent of production i in the U. S. S. R. is unknown, 
but in 1940 operations were Started by & new bismuth plant at 
Adrasinan in Tadzhikistran." 


$ Deller, Croxon ane Treatment of Gastric and Duodenal Ulcer: Medicine Illustrated, vol. 6, No. 2, 


gh eh 1952, P 
. Powell, The Refining of Bismuth: Inst. of Min. and Met., London, 1950, pp. 245-257. 
T Bismuth: Mine and Quarry Eng., London, vol. 16, No. 9, September 1950, pp. 289-29 


? Lom 2. 
$ South. African Mining and Engineering Journal, Bismuth in Industry: ol. 61, No. 2906, July 15, 1950, 


. 695-697. 
* Anal ytical Chemistry, vol. 23, No. 10, pp. 1490-1491. b 
n Sch vol. net No. CH 5 1961 PR Bs u 


um Ep idon, No. and february 196 EN Bismuth in Industry: Vol. 61, No. 2996, July 15, 
» pp 
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TABLE 4.—World production of bismuth, 1944-51, by countries, in kilograms ! 
[Compiled by Pauline Roberts] 


, 000 22, 000 o 
In ore 3... 24, 500 31, 000 20, 000 (2) (2) (2 3 
Australia (in ore) 4... 3, 556 3, 251 4, 369 ? 5914 1, 188 
Belgian Congo (in 
AA AAA A ne 815 456 540 668 225 
Boliva (in ore and 
ullion exported) 8. 605 15, 337 88, 964 35, 142 8, 222 24, 443| 09,081 
Canada (metal) ?..... 56, 188 86, 098 128,988| 108,971 46,680} 86,918] 106, 140 
China (in ore) ?....... wéi TA 380 (2) (2) (2) (2) 3 
France (in ore)....... TOU oasis 55, 000 56,000}  582,000|.......... 
Japan (metal)........ $ 54, 000 20, 000 22, 802 23, 327 25, 946 33,049, 42,010 
Korea, South......... (2) LAN A ASS 104, 000 173, 420 (2) 12, 600 
Mexico (in impure 
bars) S en Ai 165, 379| 161,368 256, 000| 154,000) 249,000} 263, 000| 338,000 
Peru: i TR Sr pa 416,159} 307,446 233, 794| 205,861) 5215,707|  226,851| 262,655 
n lead-bis- 
muth alloy...|.........- 1, 500 3, 043 47, 225 2, 398 Q) AA, 
South-West Africa 
CP Ou aue IA AAA AAA A AA 7, 200 100 
Spain Geta n TAS 4, 910 10, 071 21, 172 24, 269 19, 854 11,344| 15,180 
nde Oils EO A AN AA (Ch (EE, rtr aae A d 9 
a rr rr ar LL A A, PE O AO 3, 963 7,519 3, 658 
Union of South Africa 
Ore) ete GT 818 6101  . VU AMES 437 5, 045 7,6419, 3,184 
United States... Q Q (9) (9) (?) (9) (9) 
Yugoslavia (metal)... a (3 42, 700 51, 100 38, 100 60, 531| 87,700 
World production - 
(estimate) .......... 1, 200, 000| 1, 100, 000/5 1, 000, 000/51, 300, 000/51, 300, 000/51, 300, 000/5 1, 400, 0001, 600, 000 


1 Bismuth is believed to be produced also in Brazil, Burma, Germany, Norway, Rumania, U. 8. S. R., 
and United Kingdom. Production flgures are not available for these countries, but estimates by author 
are included in total. 

: DO GEN available. Estimate by author included in total. 

stima 

4 Partly estimated. Excludes content of some bismuth-tungsten concentrates. 

3 Revised figure. 

* Excludes bismuth content of tin concentrates Uim 

? Refined metal plus bismuth content of bullion x exported 

8 Incomplete data for year ended March 31 of year ollowing that stated. 

* Production included in total: Bureau of Mines not at liberty to publish separately. 


Cadmium 
By Robert L. Mentch 


4e 
GENERAL SUMMARY 


ONSUMPTION of cadmium in the United States in 1951 was 
C curtailed enough to enable supplies to meet all military and essen- 

tial civilian requirements despite & 10-percent decrease in primary 
production. Apparent consumption declined from 9,545,412 pounds in 
1950 to 7,172,588 in 1951, owing largely to restrictions placed on end 
uses of cadmium by the National Production Authority. The reduc- 
tion in consumption more than offset the decrease in production; as & 
result, stocks increased substantially. Net exports of metallic cad- 
mium totaled 516,168 pounds in 1951, & reversal of position from 
1950, when there was a net import balance of 277,182 pounds. The 
market price for commercial sticks remained unchanged at $2.55 a 
pound throughout the year. The Federal Government continued 
purchases for the National Stockpile. 


TABLE 1.—Salient statistics of the cadmium industry in the United States, 
1942-46 (average) and 1947—51, in pounds of contained cadmium 


1942-46 
(average) 1947 1948 


7,894, 521 | 8,508,146 | 7,775,057 | 8, 226, 617 
42, 991 20, 29 9, 809 157, 204 
303, 401 955, 701 566, 135 

ao 7,726,753 | 7,797,105 | 7,486,274 


1949 1951 


8, 311, 337 
90, 065 
606, 233 

7, 172, 588 


1 Revised figure. 


Government Regulations.—On January 1, 1951, the National 
Production Authority, to insure adequate supplies of cadmium for 
military uses and essential civilian products for which there is no 
satisfactory substitute, imposed inventory controls on cadmium and 
limited the purposes for which cadmium, cadmium-containing items, 
and cadmium-plated items could be produced. The cadmium con- 
servation order, M-19, was amended on March 16, April 26, and 
July 30, relaxing restrictions on the use of cadmium to permit its 
increased use in a wide range of military and civilian products. 
M-19 was amended because inventories of the metal had been accumu- 
lating in the hands of producers in anticipation of a larger volume of 
defense orders. 


DOMESTIC PRODUCTION 


Cadmium minerals are very rarely found in commercial quantities, 
hence no ore is mined solely for the recovery of cadmium. The most 
common mineral, greenockite (CdS, 77.8 percent cadmium), occurs 
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chiefly as a yellow stain or coating on the zinc sulfide, sphalerite. 
Cadmium metal is recovered almost entirely from zinc sulfide ores or 
other sulfide ores, principally lead and copper, containing zinc mineral- 
ization. With the exception of the ore bodies at Franklin and Sterling 
Hill, N. J., nearly all of the major zinc deposits in the United States 
contain cadmium in varying quantities. Zinc concentrates containing 
as much as 1 percent cadmium are unusual; in general, the content 
averages less than 0.5 percent. Zinc concentrates from the Tri-State 
area average about 0.35 percent cadmium and concentrates from mines 
in the Western States rarely carry more than 0.2 percent cadmium. 


TABLE 2.—Cadmium produced and shipped in the United States, 1942-46 
(average) and 1947—51, in pounds of contained cadmium 


1947 1948 1949 1950 ! 1951 
Production: 
Primary: 
Metallic cadmium............ 7, 661, 217| 8, 007, 287| 7, 582, 961| 8,023,616] 8, 849, 690| 8, 114 238 
Cadmium compounds ?....... 233, 304| 500, 859 192, 696 203, 001 340, 704 197, 099 
Total primary production...| 7,894, 521| 8, 508,146] 7,775,657| 8,226,617| 9,190,394) 8, 311, 337 
Second (metal and com- 
AER gees 202, 639| 104, 764 121, 159 384, 398 427, 052 167, 957 
Shipments by producers: A 
Primary: i 
Metallic cadmium............. 7, 646, 031| 7,852, 907| 7,639,113| 7, 867,486) 8,851,835| 7,767,055 
Cadmium compounds 2....... 244, 611| 500,859 192, 696 203, 001 340, 704 197, 099 
Total primary shipments...| 7,890, 642| 8, 353, 760| 7,831,809| 8,070,487| 9,192, 539| 7, 964, 154 
Second (metal and com- 
pounds 345... cem oue 205, 618} 134, 793 121, 159 384, 398 427, 052 87, 633 
Value of primary shipments: 
Metallic cadmium. $6, 189, 463|$12,358,526|$12, 679, 571|$14, 813, 382/517, 925, 482/$19, 397, 411 
Cadmium compounds 4........... 199,807| 788, 352 319, 875 381, 642 689, 926 492, 215 
EOI ud: essence ERR RHT 6, 389, 270/13, 146, 878| 12, 999, 446| 15, 195, 024| 18, 615, 408| 19, 889, 626 


1 Revised figures. 

2 Excludes compounds made from metal. 

3 Bureau of mines not at liberty to publish figures separately for secondary cadmium compounds. 

4 Value of metal contained in compounds made directly from flue dust or other cadmium raw materlals 


(except metal). 


'The entire domestic supply of primary cadmium is recovered con- 
currently with the treatment of ores of other metals as & byproduct 
from the flue dusts of zinc blende roasting furnaces and lead blast 
furnaces, from zinc dust collected in the early stages of distillation in 
zinc retorts, and from the high-cadmium precipitate obtained in 
purifying zinc electrolyte at electrolytic zinc plants. A relatively 
small quantity of secondary metal is recovered from old bearings and 
other alloys but constitutes no great portion of the total supply. It is 
estimated that about 45 percent of the. primary cadmium metal pro- 
duced in the United States is of foreign origin, obtained from imported 
flue dust and imported zinc ores and concentrates. Mexico is the 
chief source of the'foreign cadmium-bearing raw materials, followed 
by Canada and Peru. Because the geographic origin of the metal 
produced at United States plants cannot be determined accurately, the 
entire output is presented as domestic production. 

The output of primary metallic cadmium and the production of 
cadmium contained in primary compounds at domestic plants de- 
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creased 8 and 42 percent, respectively, in 1951. Recovery of cadmium 
in secondary metal and compounds declined 61 percent. 
A list of plants producing cadmium metal in the United States in 


1951 follows. 
Primary metallic cadmium 


ado: Denver-American Smelting & Refining Co. 
aho: 
Bradley-Bunker Hill & Sullivan Mining & Concentrating Co. 
Kellogg-Sullivan Mining Co. 
Illinois: 
Depue-New Jersey Zinc Co. 
East St. Louis-American Zinc Co. of Illinois 
Missouri: Herculaneum-St. Joseph Lead Co. 
Montana: Great Falls-Anaconda Copper Mining Co. 
Oklahoma: 
Bartlesville-National Zinc Co., Inc. 
Henryetta-Eagle-Picher Co. (Mining and Smelting Div.) 
Pennsylvania: | 
Donora-United States Steel Co. (American Steel & Wire Div.) 
Josephtown-St. Joseph Lead Co. 
Palmerton-New Jersey Zinc Co. 
Texas: Corpus Christi-American Smelting & Refining Co. 
Utah: International-International Smelting & Refining Co. 


Secondary metallic cadmium 


Arkansas: Jonesboro-Arkansas Metals Co. 
Kansas: Coffeyville-Sherwin-Williams Co. 
New York: Whitestone, L. I.-Neo-Smelting & Refining Co. 


Output of cadmium oxide (cadmium content) increased 5 percent 
during the year, while the cadmium content of sulfide produced 
decreased 39 percent. Data for the production of other cadmium 
compounds are unavailable for 1951. 


TABLE 3.—Cadmium oxide and cadmium sulfide produced in the United States, 
1946-51, in pounds 


Oxide Sulfide ! 


Oxido Sulfide ! 


Year ; 
Gross | Cd con- Gross Gross | Cd con- Gross Cd con- 
welght tent welght welght | tent welght tent 
1946...... 364, 285 | 317, 767 | 3, 637,177 | 1, 225, 680 || 1949...... 497, 876 | 2, 631, 888 999, 386 
1947...... 449, 847 | 392, 556 | 3, 501, 508 | 1,308,385 || 1950...... 579, 538 | 505, 336 | 4, 383, 043 | 1, 570, 522 


1948...... 334, 859 | 291, 847 | 3,137,035 | 1, 096, 770 || 1951.---- 606, 369 | 528,645 | 3,118,413 | 955,742 


1 Includes cadmium lithopone and cadmium sulfoselenide. 


CONSUMPTION AND USES 


The apparent consumption of primary cadmium in all forms totaled 
7,172,588 pounds in 1951, as computed by deducting net exports of 
metal from production and adjusting for producers’, distributors’, and 
compound manufacturers’ stock changes. This figure represented a 
25-percent decrease over the quantity apparently consumed in 1950. 
In 1951, as in the previous 3 years, cadmium metal was purchased 
by the Federal Government for the National Stockpile. About 95 
percent of available cadmium is used in electroplating, bearing alloys, 


CADMIUM 227 


and pigments. The remaining 5 percent goes into solders, miscella- 
neous alloys, laboratory reagents, and photographic chemicals. 

Electroplating.—The principal use of cadmium metal is as a pro- 
tective coating for iron and steel, and, to a much smaller extent, high- 
copper alloys and other metals and alloys. Although cadmium may 
be applied by spraying or hot dipping, it is most commonly electro- 
deposited. Items commonly electroplated with cadmium include 
nails, screws, rivets, bolts, nuts, washers, fasteners, springs, electrical 
contacts, carburetor and magneto parts, and miscellaneous parts for 
a wide variety of products, inrluding aircraft, ordnance, and auto- 
mobiles. 

Cadmium Bearing Alloys.—The second largest use of cadmium is 
as a bearing alloy. Cadmium-base bearing metals are used success- 
fully in internal-combustion engines for service under high pressures 
and temperatures and at high speeds. "The bearing alloys are gen- 
erally of two types—the cadmium-nickel bearing, composed of 98.5 
percent or more cadmium and 1.2 percent nickel, and the cadmium- 
silver bearing, containing 98.3 percent or more cadmium, 0.7 percent 
silver, and 0.6 percent copper. 

Cadmium Solders and Other Cadmium Alloys.—Relatively small 
quantities of cadmium metal are used in the manufacture of low- 
melting-point alloys (chiefly tin-lead-cadmium and zinc-lead-cadmium) 
for soldering and brazing, and fusible alloys, composed largely of lead, 
bismuth, and cadmium, for sprinkler apparatus, fire-detector systems, 
and valve seats for high-pressure gas containers. 

Cadmium Compounds.—Cadmium sulfide and cadmium sulfo- 
selenide are standard agents for imparting high-quality yellow and 
red colors, respectively, to paint, soap, rubber, glass, ceramic glazes, 
paper, textiles, artists' colors, luminescent colors, leather, printing 
ink, and other products. A table listing the more important cadmium 
compounds, their physical properties, and uses can be found in the 
Cadmium chapter of Minerals Yearbook, 1949 (pp. 187-188). 


STOCKS 


Total domestic stocks of cadmium metal and compounds, exciuding 
consumers’ stocks, for which data are not available, increased 76 
percent. Details are given in table 4. 


TABLE 4.—Cadmium stocks at end of year, 1950-51, in pounds of contained 
cadmium ! 


1950 2 1951 


Metallic | Cadmium | Total cad- | Metallic | Cadmium | Total cad- 


cadmium |compounds mium cadmium |compounds| mium 
Metal producers (primary).... lat 850, 630 AAA | 859, 630 
Compound manufacturers... 68, 111 ^ 303, 098 
Distributors 92:223. 2... —.-.. 109, 007 205, 415 $ 284, 072 


ee CoO | ee, 


Total stocks 4.--........ 248, 376 824,129 | 1,123, 156 ; 1, 446, 800 


1 Excludes cadmium in National Stockpile. 
E ? Revised figures. 

3 Comprises principally 8 largest dealers and producers of plating salts. 

4 Excludes consumers’ stocks, which were about 1,000,000 pounds at the end of 1944 (latest date for which 
figures were compiled). 
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PRICES 


The quoted New York price of $2.55 a pound for commercial sticks 
of cadmium, established December 1, 1950, continued in effect 
throughout 1951. The price for special shapes remained unchanged 
at $2.80 a pound from December 1, 1950, through December 31, 1951. 
The average price received by producers of primary cadmium during 
the year was $2.50 a pound compared with $2.02 a pound in 1950. 

The London market quoted cadmium at 18s. 3d. ($2.55) to 18s. 9d. 
($2.62) per pound throughout the year. 


FOREIGN TRADE ! 


Total imports for consumption of metallic cadmium and of cadmium 
contained in flue dust decreased 24 percent in weight and 14 percent 
in value in 1951. "The total value of exports, principally metal, in- 
creased 175 percent over 1950. 

Imports.—lmports of cadmium-bearing flue dust, all obtained 
from Mexico, were slightly larger than in 1950. Imports of metallic 
cadmium, however, declined more than 85 percent from the 1950 level. 
Of the 90,065 pounds imported, Belgium-Luxembourg supplied 59 
percent, Japan 20 percent, Australia 11 percent, the Netherlands 6 per- 
cent, Canada 4 percent, and Sweden a small quantity. 


TABLE 5.—Cadmium metal and flue dust imported for consumption in the 
United States, 1949—51, by countries 


(U. S. Department of Commerce) 


1949 1950 1951 
Country - _ MÀ Po o o QÁÀ a Kg 
Pounds Value Pounds Value Pounds Value 
Metallic cadmium 
ANE LR EE 7, 210 $7, 019 7, 918 $21, 528 9, 627 $30, 962 
Belgium-Luxembourg................ 48, 503 101, 560 143, 825 518, 552 52, 870 209. 246 
Canada. ciacoolcc ee 68, 140 139, 302 237, 494 472, 322 3, 336 11, 684 
Feypt Env Sete A ESA UR 1, 240 2,209. ARRE A 
A A O AA EE 4, 400 HI AA AA 
JaPàl A A AA aai 31, 640 50, 742 194, 745 368, 084 18, 808 70, 813 
Netherlands. A AA rr 34, 205 95, 031 y 21, 466 
New Zealand........................ PA PA 2, 264 0,422 | once cep E 
A A lnc 1, 711 3, 422 3, 010 0,024 Y AA E 
y ARA A AA AAPP AAA AA EE See 22 111 
United Kingdom....................]. -.........|- ---....... 1, 008 TAATA Vee oreo oes 
Total metallic cadmium....... 157, 204 303, 035 630, 109 | 1, 503, 896 90, 065 344, 282 
Flue dust (Cd content) 
A A CRESCE 1 E n rrt o 
E EE 1, 786, 761 | 1, 593, 142 | 1, 601, 640 | 1, 519, 104 | 1, 606, 775 | 2, 261, 390 
Total flue dust................. 1, 789, 667 | 1, 595, 943 | 1, 601, 640 | 1, 519, 104 | 1, 606, 775 | 2, 261, 390 
Grand Tote, ga 4 ccc sen ues 1, 946, 871 | 1, 898, 978 | 2, 231, 749 | 3,023, 000 | 1, 696, 840 | 2, 605, 672 


Exports.—Exports of cadmium metal from the United States 
totaled 606,233 pounds in 1951, 72 percent higher than in 1950. 
Shipments to European Recovery Program “participating countries?” 
accounted for approximately 98 percent of the total. Of the quantity 


1 Figures on imports and exported compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 


CADMIUM 229 


TABLE 6.—Cadmium exported from the United States, 1949-51, by kinds, in 
gross weight 


[U. S. Department of Commerce) 


1949 1950 1951 
Kind IS A 
Pounds Value Pounds Value Pounds Value 
Dross, flue dust, residues, and scrap. 500 A A 200, 579 $10, 029 
Metal EE E ti 566, 135 | 1, 264, 307 352, 927 $794, 540 606, 233 | 2, 198, 311 
ADO < Se oe ee = s E 3, 000 6, 150 9, 106 11, 575 5, 639 9, 311 
CONE oF DALE dl APA eee NUN 1,270, Reese gaer 806, 115 Io cero 2, 217, 651 


exported, the United Kingdom received 49 percent, France 42 percent, 
Germany 4 percent, Sweden 2 percent, and 12 other countries the 
remaining 3 percent. Exports of cadmium alloys decreased from 
9,106 pounds in 1950 to 5,639 pounds in 1951. Canada received 89 
percent of the total and Chile and Germany the remainder. 

Tariff.—Action taken at the Geneva Trade Conference of 1947 
reduced, as of January 1, 1948, the import duty on cadmium metal 
from 7% cents per pound as established in the Canadian Trade Agree- 
ment of 1939 to 3% cents per pound. Cadmium contained in flue 
dust remained duty free in 1951. 


WORLD PRODUCTION 


World production of cadmium in recent years, insofar as data are 
available, is shown in table 7. 


TABLE 7.—World production of cadmium, 1946-51, by countries, in kilograms 
[Compiled by Berenice B. Mitchell] 


Country 1946 1947 1948 1949 1950 1961 

Australia (Tasmanía)........... 231, 013 209, 030 293, 352 1 263, 767 1 299, 125 234, 708 
Belgian Congo..--.............. 16, 571 26, 040 18, 056 24, 635 1 29, 668 24, 316 
HACIA gie ee 88, 900 86, 300 157, 900 148, 000 365, 000 450, 000 
Oánadat A Lll ele 304, 073 325, 874 347, 491 383, 983 1 384, 828 601, 460 
(net o icon 47, 000 43, 000 50, 067 58, 123 71, 591 84, 997 
Germany, West................- 1, 000 1, 206 3, 500 5 UD Ligaen 70, 000 
E a AA 40, 000 38, 400 47,000 1 74, 000 1 75, 000 204, 000 
aN EE eee 7, 509 8, 710 118, 874 52, 484 90, 348 117, 687 
Cosh} «5: os e ge re eg 717, 000 778, 000 905, 000 820, 000 689, 000 893, 000 
NOP WE Vio oie ehre eegne 28, 000 , 000 62, 000 71, 400 78, 747 100, 000 
PEP nt de ER 850 1, 407 1, 592 800 Pai E 
PARMA PAPAS ciao 115,000 | 1 4 120, 000 4 160, 000 4 240, 000 2 240, 000 | 3 240, 000 
A aA LIV IC OS SUE es dcm NISI SEV PPS 1 517, 093 1 753, 807 1 609, 625 650, 448 
(Vtt. ee AAN AA ASA 5, 368 5,116 4, 348 . 8,900 
d AE AA -2.-l.. 6 50, 000 57, 000 58, 000 58, 000 70, 000 80, 000 
United Kingdom..............- 121, 925 106, 440 115, 769 102, 662 | 1118,899 | 148, 343 

United States: 
Metallic cadmium........... 2, 812, 439 | 3,632,025 | 3,439,555 | 3,639,432 | 4,021,254 | 3, 680, 537 

Cadmium compounds (Cd 
MOTE) as eege 122, 827 227, 185 87, 405 92, 079 154, 540 89, 402 
Total (estimate). ........- 4, 048, 000 | ! 4, 933, 000 | ! 4, 866, 000 | ! 5, 219, 000 | 1 6, 005, 000 | 6, 129, 000 
1 Revised. 
2 Estimate. 


3 Cadmíum content of flue dust exported for treatment elsewhere; represents in part shipments from 
stocks on hand. To avoid duplication of figures, data are not included in the total. 

4 Planned production. 

5 Cadmium content of concentrates exported for treatment elsewhere. To avoid duplication of figures, 
data are not included in the total. 

6 Estimated average for 1936-38. 


Carbon Black 


By D. S. Colby, H. J. Barton, and B. E. Oppegard 


A 
GENERAL SUMMARY 


RODUCTION of carbon black in the United States in 1951 totaled 

1,677 million pounds, 21 percent above 1950. Total shipments 

increased 4 percent to 1,563 million pounds. Producers’ stocks 
increased 114 million pounds to 203 million. 

Largest gains were made in production and shipments of furnace 
blacks. Production of furnace blacks increased 35 percent in 1951. 
Shipments of furnace blacks increased 16 percent, while shipments of 
contact blacks declined 12 percent. Furnace blacks were 62 percent 
of total shipments in 1951 compared with 56 percent in 1950. 

Stocks of contact blacks rose from a 36-day supply at the first of 
the year to an 88-day supply on December 31, 1951. Stocks of 
furnace blacks rose from a 10-day to a 30-day supply. 

The value at plants of total production was $107,436,000. The 
average value was 6.41 cents per pound compared with 6.12 cents in 
1950. 

“Rest of Texas” showed the largest gain in production, and Arkansas 
produced carbon black for the first time. 


TABLE 1.—Salient statistics of carbon black produced from natural gas and 
liquid hydrocarbons in the United States, 1947-51 


1047 1949 1950 1951 
THOUSAND POUNDS 

Production: 
Contact process (chiefly channel)...... 653, 966 677, 133 627, 650 616, 765 645, 881 
Furnace processes..................... 664, 999 620, 500 505, 986 765, 225 1, 031, 482 
Toluca adas 1,318,968 | 1,297,729 | 1,223,636 | 1,381,900 1, 677, 363 
_——— E » _—L— LS A eee 

Shipments: 
Domestic sales......................... 1, 000, 684 932, 433 822,166 | 1,109, 071 1, 129, 645 
REENEN ee 319, 076 321, 915 303, 244 399, 568 433, 493 
Total A neis 1,319,760 | 1,254,348 | 1,125,410 | 1,508, 639 1, 563, 133 
ST A E AO 321 269 534 
Stocks of producers Dec. 31................ 75,112 118, 243 216, 461 89, 543 203, 234 

VALUE 

Production..........--- thousand dollars.. 70, 639 76, 295 74, 685 84, 604 107, 436 
Average per pound............. cents.. 5. 36 5. 88 6.10 6.12 6. 41 


The quantity of natural gas used in producing carbon black in- 
creased slightly to 426 billion cubic feet with an average value of 
5.21 cents per thousand cubic feet. Liquid hydrocarbons consumed 
increased 69 percent in quantity to 182 million gallons and were the 
source of 52 percent of the furnace blacks produced. 

' Exports increased 8 percent to 433 million pounds. They were 
controlled by the United States Department of Commerce during 
the entire year. 

At the end of 1951, 58 plants were producing. Three new furnace 
plants began operation in 1951. Part of a furnace plant was moved 
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FIGURE 1.—Production, stocks, and shipments of carbon black, 1919-51. 


from Kansas to Arkansas, and another furnace plant was moved from 
Oklahoma to Texas. Daily capacity at the end of 1951 was 5,163,000 
pounds compared with 4,075,200 at the end of 1950. 


PRODUCTION 


By States.—Production increased in all producing States in 1951, 
and Arkansas produced carbon black for the first time. “Rest of 
Texas” showed the largest increase in production owing mainly to 
two new plants. 3 

By Months.—Production of furnace grades rose steadily throughout 
1951, averaging close to 2.5 percent gain per month. The production 
of contact grades held steady through the year, with some tendency 
to drop in the closing few months. 

By Grades.—Production of contact blacks increased 5 percent 
above 1950, and production of furnace grades in 1951 was 35 percent 
above 1950. Furnace blacks represented 61 percent of total produc- 
tion in 1951 compared with 55 percent in 1950 and 49 percent in 1949. 
The production of high-abrasion furnace black exceeded that of any 
one other furnace grade and also showed the greatest increase in rate 
of production during the year. 


302512—54——-16 


232 "MINERALS YEARBOOK, 1951 


TABLE 2.—Carbon black produced from natural gas and liquid hydrocarbons in 
the United States, 1947—51, by State and district, in thousands of pounds 


State and district 1947 1948 1949 1950 1951 
A AA vetoes testes 190,252 | 165,032 | 160,460 | 226,177 258, 989 
exas: MEN MT GREEN! KEEN 
Panhandle district............--------- 633,250 | 653,480 | 625,760 | 638,159 700, 659 
Rest of State..............--..-------- 262,523 | — 249,904 | 240,083 | 310,705 449, 287 
a AAA 895,773 | 903,384 | — 874,843 | 948,864 | 1,140,946 
tii A. EE 232,940 | — 229,313 | — 188,333 | 206,949 268, 428 
Grand total.............-.-------2-- 1,318,905 | 1,297,729 | 1,223,636 | 1,381,990 | 1,677,363 


TABLE 3.—Carbon black produced in the United States in 1951, by State and 
district, and natural gas and liquid hydrocarbons used in its manufacture 


Production 
Furnace black Contact black 
Produc- | Num- 
State ersre- | ber of Value at plant Value at plant 
porting !| plants A pee ae ee NE 
Tod" rot Thou- | Total 
san o san o 
pounds | (thou- | Cents | pounds (thou- SE 
San 
dollars) | Pound dollars) | Pound 
Loulsiana..................- 7 8 | 257,063 | 12,405 4. 83 1, 026 347 18. 02 
OEE za e a a LEE Lee | 
Texas: 
Panhandle district....... 12 23 | 369, 503 22, 202 6.01 | 331, 156 25, 893 7.82 
Rest of State. ........... 8 16 | 250,252 | 165,936 6.37 | 199,035 | 14,652 7.36 
Total Texas........... 14 39 | 619,755 | 38,138 6.15 | 530,191 | 40,545 7.65 
OU oe i ] 
io ob F: A “Dill O lA SS s. aaa I AAA A sevee 
Oklahoma................... 1 l 154, 664 6, 872 4. 44 
LT PNEU CHEESE 
New Mexico Mon p a hd al 5 IA, AREA PR 113,764 9, 129 8. 02 
SSS a A OSS SS. ee, SCO 
Grand total........... 20 58 [1,031,482 | 57,415 5.57 | 645,881 | 50, 021 7.74 
Liquid hydro- 
Natural gas used carbons used 
Average yield 3 Value 
State (pounds r a a Average 
Million cubic feet) Thou- yield 
cubic Total | Average | sand (pounds 
feet Chou- (conta gallons E , 
san per on 
Furnace | Contact | dollars) | cu. ft.) 
Louisiana............. WE NERA S 22, 192 1,116 5. 03 25, 143 3.13 
exas: 
Panhandle district......... 206, 506 11, 242 b. 44 83, 077 3.31 
Rest of State............... 115, 781 5, 4.40 72, 2. 50 
Total Texas.............. 322, 287 16, 341 5. 07 155, 581 2. 93 
Cat Pi 
altfornia...................... 
Oklahoma. ..................... 81, 944 144,758 | 45.80 {f . 1619 3.62 
ET ce vacio raura eL 
New Mexico... ooolcosexeeseeelh.. . [eese]. FTW, oss A AAA ounce 
Grand total.............- 426, 423 22, 213 5.21 | 182,343 2. 90 


1 Detail will not add to totals, because some producers operate in more than one area. 

3 Partly estimated. 

3 Comprises 18,820 million cubic feet used by furnace-plant operations in Arkansas, California, Oklahoma, 
and Kansas and 63,124 million cubic feet used by contact-plant operations in Kansas and New Mexico. 

4 Comprises 1,627 thousand dollars (8.64 cents per M cu. ft.) of natural gas usedjin Arkansas, California, 
Oklahoma, and Kansas for manufacture of furnace black and 3,129 thousand dollars (4.96 cents per M cu. ft.) 
used in Kansas and New Mexico for manufacture of contact black. 
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TABLE 4.—Production and shipments of carbon black in the United States in 
1951, by months, in thousands of pounds 


Furnace 
Month Contact | Total 
SRF! HMF 2 FEF 3 HAF 4 Other Total 
PRODUCTION 

January: sas- nrs 19,319 12, 477 14, 784 19, 276 8, 322 74,178 54, 421 128, 599 
February............ 18, 635 10, 902 13, 448 18, 629 8, 002 69, 616 49, 625 119, 241 
Maro es 19, 453 13, 882 16, 584 20, 340 9, 526 79, 785 55, 605 135, 480 
ATIS. PEU 21, 097 11, 923 16, 709 21, 422 9, 230 80, 381 54, 696 135, 077 
METRIS Ee «i a 21, 090 12, 643 17, 799 22, 354 8, 931 82, 817 54, 824 137, 041 
Juna8m T "ag lx 21, 936 11, 596 18, 077 24, 401 7,948 84, 018 52, 774 136, 792 
Um, y REI lr nr 23, 265 11, 656 18, 545 27, 930 8, 285 89, 681 55, 400 145, 081 
AUnPUSUS S o1]. 25, 558 12,185 17, 722 29, 356 9, 137 93, 958 54, 685 148, 643 
September........... 22, 748 12, 684 18, 885 28, 200 8, 833 91, 350 51, 598 142, 048 
October $2 e 23, 620 13, 864 21, 565 27,375 8, 949 95, 373 54, 693 150, 066 
November........... 24, 300 13, 034 17, 609 29, 710 8, 158 92, 811 53, 470 146, 281 
December... 24, 290 12, 825 19, 508 32, 786 8, 105 97,514 54, 000 151, 514 

Total ic... 265, 311 149, 671 211, 235 301, 839 103, 426 |1, 031, 482 645, 881 | 1,677, 363 

SHIPMENTS (INCLUDING EXPORTS) ! 

JABUUTVES LL liciue 21,179 10, 907 15, 307 21,165 8, 438 76, 996 46, 162 123, 158 
NOÓbruBry:. l.l 18, 975 10, 388 13, 528 16, 755 8, 142 67,7 51,378 119, 166 
MATO a 19, 692 13, 749 16, 430 19, 601 8, 397 77,869 58, 761 136, 630 
ADI S bag Sue 21, 738 11, 448 16, 280 20, 317 8, 899 78, 682 47, 791 126, 473 
May TT ZAR .- 21, 14, 436 18, 282 21, 453 7, 819 83, 278 57, 501 140, 779 
JOG E P ad 21, 515 12, 699 17,485 23, 712 9, 697 85, 108 52, 404 137, 512 
July 2090503. 22S 23, 013 12, 896 16, 739 24, 319 8, 206 85, 173 49, 391 S 
A o e, AN , 647 12, 102 15,076 24, 854 9, 84, 879 45, 689 130, 508 
September........... 22, 154 10, 296 16, 368 25, 837 7,953 82, 608 47, 929 130, 537 
October 1. ico. 22, 125 11, 060 18, 027 30, 768 7, 322 89, 302 44,122 133, 424 
November........... R 10, 630 15, 629 29, 064 7,516 83, 425 43, 331 126, 756 
December........... 19, 220 10, 177 15, 674 28, 090 7,123 80, 284 48, 287 123, 571 

ODIT A 255, 132 140, 788 194, 825 285, 935 98, 712 975, 392 587, 740 | 1, 503, 198 


1 Semireinforcing furnace. 

2 High-modulus furnace. 

3 Fast-extrusion furnace. 

4 High-abrasion furnace. 

5! Compiled from reports of the National Gas Products Association and of producing companies not 
included in the association figures. Figures adjusted to agree with annual reports of individual producers. 


Methods and Yields.—The average yield of contact black from 
natural gas continues to improve slightly each year; it reached 1.79 
pounds per thousand cubic feet in 1951 compared with 1.75 in 1950. 
'The yield from furnace plants cannot be accurately determined where 
both oil and gas are used as feed. The approximate yield from gas in 
1951 was 7.49 pounds per thousand cubic feet of natural gas used and 
2.96 pounds per gallon of liquid feedstock. 
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Natural gas used at furnace plants in 1951 totaled 66 billion cubic 
feet compared with 58 billion in 1950. Use of liquid hydrocarbons 
concurrently increased from 108 to 182 million gallons; these fuels 
pee 52 percent of the furnace blacks E In 1950 liquid 

ydrocarbons produced 43 percent of the furnace blacks. 

Liquid feed was used at 15 furnace plants in 1951, whereas in 1950 


only 7 plants used it. 


TABLE 5.—Natural gas and liquid hydrocarbons used in the manufacture of 
carbon black in the United States, and average yield, 1947-51 


ee o e y | cic —ÀáÓÁÓ— 


Natural gas used........................... million cubic feet.. |4894, 882 |480, 646 |427, 892 |410, 852 | 426, 423 
Average yield of carbon black per thousand cubic feet 
2.51 2. 41 2.38 2.57 2. 67 


pun 
Average value of natural gas used per thousand cubic feet 


cents.. 3.57 4. 73 4. 76 4. 79 5.21 
Liquid hydrocarbons used.................. thousand gallons..|!31,000 | 44,551 | 72,387 |107, 707 | 182, 343 
Average yield of carbon black per gallon............ pounds..| (9$ 3.11 2. 86 3. 02 2. 96 
Number of producers reporting. ............................... 24 20 20 20 
Num iriure CV MON NS UE HN DRM US 63 63 63 53 58 
! Estimated. 
2 Data not available. 


Number and Capacity of Plants.—The number of contact-type 

piante operating in 1951 remained unchanged at 35. The number of 

urnace plants operating at the end of 1951 was 23, 5 more than at 
the end of 1950. Three of these plants were entirely new: (1) The 
Continental Oil Black Co. plant in Calcasieu Parish, La.; (2) the 
J. M. Huber Corp. plant in Harris County, Tex.; and (8) the United 
Carbon Co. plant in Wheeler County, Tex. Columbian Carbon Co. 
moved a unit of its furnace plant in Grant County, Kans. to Union 
County, Ark, The furnace plant of General Atlas Carbon Co. in 
Texas County, Okla., which had been idle during 1950, was moved 
to Howard County, Tex. 

The total daily capacity of operating plants at the end of 1951 was 
5,163,300 pounds, 1,088,100 pounds over the previous year. The 
daily capacity of opor ung contact plants decreased 42,100 pounds to 
1,662,100 pounds. The daily capacity of operating furnace plants 
increased 1,130,200 pounds to 3,501,200 pounds. ew and recon- 
structed plants represented 539,700 pounds of this additional capacity. 
The remaining 543,400 pounds was capacity added to existing plants. 

Producers.—One new ponro began operations in 1951, Con- 
tinental Oil Black Co. One producer, Charles Eneu Johnson Co., 
Inc., sold its production facilities to United Carbon Co. 
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TABLE 6.—Number and capacity of carbon-black plants operated in the United 
States, 1950-51 


Number of plants 


cr rs |S | | | rr. 
Esser |S Al. A LEELEU!UUÁ] 


o e || MÀ] nn M Qm QM | 


Ce E EM A AA IA 


—— e a ss | e o o 
ED e | cA | pee | ERD 


State or district County or parish 
(07:1 a10) a cae 
Texas: LIEU ca 
Panhandle district_..|¿Hutchinson........ 
MODO Bv e ve rone 
Total Panhandle lei. Sum ero roro 
district. 
Aransas_.......... 
Brazoria.........- 
Brooks...........- 
1 e .......-- 
Gaines............ 
oo ARMA pU 
Rest of 8t8te......... 
Montgomery. .....|.......- 
Uueces............ 
os cni MD ERE 
WALL ILL ce rn 
Winkler..........- 
Total Fest of Datos li acosrsaoaoconcccoos 
POUL EA A A 
AVOVOUCS A A 
LAUISIADA Sora Evangeline........|........ 
uachita.........- 
Richland.......... 
A Gon A RA RU ee nn noo 
A Lr eed 
Os HHfornin. NA Seege, Contra Costa.....|.......- 
ASAS AAA 04 A 
Oklahoma. AA Lor. Rate MEA EA 
(OTT Ee ES EI NK Jules onu Re nn mo 


Total United 8tates.|.................... 


778, 600 


Total dally capacit 
(pounds) 7 


506, 700 612, 600 
260, 700 309, 900 
4, 075, 200 5, 163, 300 
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TABLE 7.—Carbon-black producers of the United States, as of December 31, 1951 


State and company County or parish Nearest town Process 
Arkansas: Columbian Carbon Co..........- Union................. El Dorado...........- Furnace. 
California; Shell Chemical Corp............ Contra Costa......... Pittsburg............. Do. 
ansas: 
Columbian Carbon Co.................- ere he 2c Hickok................ Do. 
Peerless Carbon Black Co..............]|..... A A EEE Ulysses............... Contact. 
United Carbon Co., Ino. ...............]--... Ca Co EE Ryus............ Pat. Furnace. 
Louisiana: f 
Cabot Carbon Co... Evangeline............ Ville Platte........... Do. 
Carbon Blacks, Inc..................... Richland.............. Rayville.............. Contact. 
Columbian Carbon Co.................. Avoyelles............- pun) MEER: Furnace. 
Continental Oil Black Co............... Calessieu. ............ Lake Charles.......... Do 
Southern Carbon Co.................... Ouachita.............. ancock.............. Do 
Thermatomic Carbon Co...............|.-... PERPE Sterlington...........- O. 
United Carbon Co., Inc................|..-..d0............... -.| Swartz................ Contact. 
Richland.............. 8 AAA Do. 
New Mexico: 
Cabot Carbon Co.................-- ec. AA Hobbs...............- Do 
Columbian Carbon Co..................|.-.-- e AA Eunice................ Do 
Continental Carbon Co.................]....- e e eee ov azlemesskedh. js [s NOU E ER Do. 
United Carbon Co., Inc................|-...- (mE E ^r REMO Do. 
Witco Carbon Co............---... ss tee eee Es ARA AO e EE Do. 
Oklahoma; Cabot Carbon Co.............-- Texas................- Quymon.............. Furnace 
exas: 
Barnhart Hydrocarbon Corp........... Reagan............... Big Lako.............- Contact. 
Cabot Carbon Co....................... E AAA Skellytown............ Do. 
Orsai er Pampa................ Do. 
Ward................-- Monabans............. Do. 
Winkler..............- Kermit................ Do. 
Coltexo Corp........................... ÜTRY AAA Een EEN Do. 
REN COs ae A A (X; 
Columbian Carbon Co.............-..-. Galnes...............- Seagraves........-..-- Do. 
Gray reet Kingsmill............- Do 
ATTIS EEN Fortune..............- Furnace 
Montgomery.......... Conroe................ Do 
Eege Eunran. .- Contact. 
Nueces...............- Corpus Christl........ Do 
a AA agraves............. Furnace. 
Combined Carbon Co.................. Hutchinson........... Sanford............... Contact 
Continental Carbon Co................. ee EE Ur EE Furnace. 
PA do................. |- ---. d0.................] Contact. 
Crown Carbon Co......................]-..-. ANA A Ce (a EE Do 
General Atlas Carbon Co................ GAY AA onp M NONU Furnace 
Howard............... Big Spring............ o 
J. M, Huber Corp....................... BEER eere ore erum aytoWn.............. Do. 
Hutchinson........... BOrger...-........-.-.-- Do. 
Seer A A AS “Contact. 
Peerless Carbon Black Co.............. Brazoria......--.....- Sweeny........-....-- Do. 
e A EE Pampa.........-....-- Do 
Phillips Chemical Co................... HR quer Borkar cM TE Furnace 
SER A A WEE o 
Sid Richardson Carbon C0...........-- A A Odessa................ Contact. 
Texas Elf Carbon Co..................- FOV MUI EOD PL MR Pampa................ O 
United Carbon Co., Inc................ a A Ee Aransas Pass.......... Fun ace. 
KCN ERE A EE O. 
We do.................|--.-.d0.................| Contaet. 
Brooks..............-- Falfurrias............. Do 
Hutchinson..........- Stinnett..............- Do. 
DERE AAA d AAA Do. 
"uo d0o.................] Sanford............... Do 
ere GO PE A AA 0 
Mooro.................| Sunray................ Do. 


— > > EF 


= 
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which 43 percent was synthetic, whereas, in 1951 it was 1,213 thousand 
long tons, of which 63 percent was synthetic. Sales of carbon black 
to rubber companies in 1951 increased 3 percent to 1,061 million 
ounds. Because of the enlarged percentage of synthetic, average 
loading of new rubber increased by 45 pounds to 843 pounds per ton, 
assuming 5 percent loading for reclaim. 
Sales of carbon black for ink declined and for paint increased only 
slightly in 1951. The considerable increases in these categories in 
1950 thus appear to have been the result, in part, of scare buying. 


TABLE 8.—Sales of carbon black for domestic consumption in the United States, 
1947-51, by use, in thousands of pounds 


707,131 | 1,030, 368 
32, 054 50, 903 


Ee EE 45, 496 
A EE 7,005 11, 139 11,366 
Miscellaneous............---... ecce ee ce eee 15, 976 16, 661 11, 554 


o A | o | cm ES 


——— ————— Ne 822,166 | 1,109,071 


STOCKS 


Producers! stocks of both contact and furnace blacks increased 
gradually during the first half of 1951 and very rapidly during the 
latter half. By the end of 1951 stocks had approximately recovered 
the depletion that took place during 1950 and were still increasing. 
The day's supply of contact types rose from 36 at the beginning of 
the year to 88 at the end. Furnace-type stocks rose from a 10- to 
a 30-day supply. 


1, 129, 645 


TABLE 9.—Producers’ stocks of contact- and furnace-type blacks in the United 
States, Dec. 31, 1947—51, in thousands of pounds 


Furnace 
Year Contact | Total 
SRF! | HMF! | FEF! | HAF! Other Total 
Ir ici 66, 493 8, 619 76, 112 
AAA (3) a) (2) (3) (2) ` 90, 597 27, 646 118, 243 
NN tee ee 96,862 | 119, 599 6, 461 
1050 A wes dS nk 5, 276 3 6, 276 $ 3, 381 7,831 1, 438 24, 201 65, 342 9, 643 
1951...... 2... .....-- 15, 340 15,119 19, 729 23, 042 6,105 | : 79,935 | 123,299 203, 234 


1 For explanation, see table 4. 
2 Data not available. 
* Adjusted figures (reclassification of grade). 


PRICES 


The average value of both furnace blacks and contact blacks 
increased above the 1950 figures. Furnace-black average value in- 
creased 0.31 cent per pound to 5.57 cents, and contact black increased 
0.55 cent to 7.74 cents. Part of this increase can be attributed to 
the production of a higher proportion of the higher-valued grades, 
such as HAF (High-Abrasion Furnace). The market values as re- 
ported in the Oil, Paint and Drug Reporter remained unchanged 
throughout 1951. 
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The average value of natural gas used at carbon black plants 
increased in all States. Arkansas, California, Kansas, and Oklahoma 
showed values considerably above the average. The manufacture of 
carbon black in California is secondary to the production of hydrogen, 
so that gas value does not directly influence carbon-black production 
there. In Arkansas a large part of the feedstock is liquid hydro- 
carbons, and only a small amount of gas is used. Kansas and Okla- 
homa are losing their carbon-black production to areas with lower 
gas prices and to oil blacks. In 1947 Kansas and Oklahoma each had 
four operating plants; in 1951 Kansas had three and Oklahoma only 
one. It seems likely that in Kansas, where the price rise has been 
more recent, plants will be shut down, moved, or converted to oil. 


TABLE 10.—Prices of carbon black in carlots, f. o. b. plant, 1947-51, in cents 
per pound 


[Oil, Paint and Drug Reporter] 


Channel blacks Furnace blacks 
Semirein- 
e d High-Modu- 
Ordinary rubber forcing 
Date of change A lus grades 
grades grades 
Bags Bulk Bags Bags 
As y AAA 6. 32 6.00 3.50 5.00 6.00 
DAT 2 i eR rre CTS 6. 32 6. 00 - 3.50 5. 00 6. 00 
IATA ee E 6. 82 6. 50 3. 50 5. 00 6. 50 
BOP sh IO e as 7.32 7.00 3.50 5.00 7.32 
Jan IIA arre 7.40 7.00 3. 50 5.00 7.40 
AA: MAMAR 6.90 6.50 3.50 5.00 7.40 
IOC ROU sofas eegend gege 7.40 7.00 4.00 5.50 8.00 
? (MEO Lus dr 7.40 7.00 4.00 5.50 


! Chiefly Easy-Processing (EPC) and Medium-Processing (MPC) but also includes Hard-Processing 
(HPC) and Conductive (CC) channel] blacks. 


2 No quotation. 
FOREIGN TRADE ! 


Imports.—Imports of “acetylene black" from Canada in 1951 
totaled 9,441,895 pounds, with an average value of 13.3 cents per 
pound. Small quantities, totaling 37 pounds, were received trom 
the United Kingdom and Switzerland. Other carbon-black imports 
totaled 129,697 pounds—122,900 pounds from Canada, 6,550 pounds 
from the United Kingdom, and the rest from the Netherlands, 
Germany, Switzerland, and Japan. 

Exports.—The volume of exports in 1951 was limited by quota 
but was nevertheless 8 percent greater than in 1950. Most notable 
was the increase in exports to France from 52 million ponnds in 1950 
to 74 million in 1951. Italy also received considerab y larger quan- 
tities and exports to Japan returned to a high level after havin 
dropped sharply in 1950. Exports to the United Kingdom declined, 
but less so than would have been expected, considering their own 
recently completed producing plants. 


1 Fi on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 11.—Carbon black exported from the United States, 1949-51, by country 
oí destination 


{U. S. Department of Commerce] 


1949 1950 1951 
Country 7 

Pounds Value Pounds Value 
Argentina..................... i 14, 253, 880 | $1,324,106 | 10,732, 454 | $1,086,974 
Australia..................... y 24, 454, 785 2, 094, 740 | 27, 138, 625 2, 406, 309 
Austría......................-. 8, 442, 650 4, 361, 092 376,838 | 3,618, 325 320, 827 
Belgium-Luxembourg 8, 283, 850 775,845 | 10, 442, 505 987, 369 
o A A 21,978,247 | 1,868,528 | 20, 571, 152 1, 840, 779 
WITT, A excess _56, 206, 788 | 3,560,771 | 55, 542, 233 3, 970, 651 
AA AA 566, 4. 1, 249, 451 108,847 | 1,557,450 146, 645 

el WE 90, 57 * 22A, 650 20,6050 AAA PA 

Colombía....................- 9, 652, 435 314,577 | 2,339,787 225, 886 
ër EE 9,9 1, 138, 950 89,126 | 1, 494, 550 129, 328 
Czechoslovakia. ..............|............]............ 4, 500 074 E AA AAA 
Denmark..................... 1, 190, 050 121, 700 | 1,489, 500 147,159 
Finland......----------------- ; 972, 225 82,636 | 1,823,695 161, 690 

pr e AS eeu es 52, 392,925 | 4,646,839 | 73,872, 100 6, 842, 
Germany..................... 1, 772, 564 187 778,725 76,616 | 2,366, 424 289, 300 
Hong Eong................... §10, 6 433, 151 53, 896 AAA A S 
(EN LTE 11, 242, 092 966, 132 | 11,959, 978 1, 050, 505 
Indonesia..................... , 463, 300 311,076 | 2,292, 550 211, 454 
Treland ¿arcaicas 1, 250, 965 120,918 | 1,600, 800 165, 591 
STAG) A wana sinisa 114, 525 12, 159 784, 825 69, 490 
Italy A lem eU RES 20, 233,380 | 1,860,757 | 27,477,119 2, 575, 628 

JOVEN A 1, 812, 238 4,623 | 7,933, 391 ; 
KOlOR..cuesessscctaecsenesssse|: 225,204 |. ^ 408,700 AAA PA A AA 
prin CROPS 23 72, 798 964, 300 97, 494 
EE 10, 364, 674 708,968 | 12, 904, 038 934, 746 
Netherlands ere 3, 457, 857 319,416 | 3, 193, 613 371, 657 
New Zealand. ...............- 4, 209, 025 358,859 | 5,224 457, 426 
Norway.......------..------- 1, 743, 425 148, 963 | 1,907, 418 162, 654 
Pakistan.....-----------0->--- S 14, 923 132, 650 15, 411 
Ar A A tou 812, 160 71,578 | 1,555, 780 139, 895 
og AA A 1, 354, 650 126, 257 | 1,724,1 167, 433 

e EE 1, 989, 600 173, 3, 235, 730 

Weden......................- 11,884,049 | 1,013,592 | 9,440,615 896, 672 
oer ad EE 3, 033, 160 298, 4, 547, 166 , 847 
A A cm 925, 70, 873 493, 350 39, 787 
Union of South Africa 16, 723,450 | 1,455,811 | 18, 203, 460 1, 646, 436 
nited Kingdom............. 5,735 |107, 141,888 | 9,531,569 |100, 928, 382 9, 665, 076 
UP PUB A A 372, 320 961, 835 87,679 | 1, 146, 325 119, 417 
Venezuela. ................... 2, 007, 951 192, 330 654, 196 58, 306 
Yugoslavia................... 1, 499, 350 142,377 | 1,225,200 115, 236 
Other countries............... 431, 900 825, 850 82, 133 975, 192 04, 628 
WOU AAA 303, 244, 221 | 26, 799, 957 |399, 567, 501 | 33,878, 631 |433, 403, 288 | 39,154, 716 


TABLE 12.—Carbon black exported from the United States in 1951, by months, 
in thousands of pounds 


IO. S. Department of Commerce] 


Contact Month Contact | Furnace 


Lens] Lcd Lll Lond d arc | aaa geng. 


Month 


January............. August............ 21, 847 11,311 33, 158 

February............ Bontenibar do oed 21, 116 9, 077 30, 193 

March............... October........... 19, 749 12, 985 32, 734 

April....------------ November........ 21, 056 12, 948 34, 004 

May A A December......... 20, 276 13, 729 84, 005 
UB uds —— ———— 


T ; 151, 499 433, 493 
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WORLD PRODUCTION 


The more important producers of carbon black, aside from the 
United States, in 1951 were Germany with a production of approxi- 
mately 90 million pounds, Japan with a production of about 10 
million pounds, and the United Kingdom. The last country was 
producing at the end of 1951 at the approximate rate of 70 million 
pounds per year, but actual production during the year is estimated 
at half this quantity. 


Cement 
By Oliver S. North and Esther V. Balser 


A 
GENERAL SUMMARY 


OTH production and apparent consumption, as indicated by mill 
shipments, continued their postwar increases throughout 1951. 
Demand for cement during the year resulted in another record- 

breaking output, as 249.5 million barrels! of hydraulic cement was 
produced—8 percent more than in 1950, the previous record year. 
Nevertheless, production of one group of hydraulic cements—natural, 
masonry (natural), and puzzolan cements—was considerably lower 
than in 1950. The portland-cement industry operated at 87 percent 
and the remainder of the hydraulic cement industry at 83 percent of 
productive capacity during 1951. Mill shipments of portland cement 
totaled 241.2 million barrels—an increase of 6 percent over the 1950 
figure and a new record. Shipments of other hydraulic cements 
decreased 18 percent. Stocks of all hydraulic cements on hand at 
mills December 31, 1951, amounted to 18.2 million barrels—36 percent 
more than at the end of 1950. 

The average net mill realization per barrel of portland cement 
reached $2.54—a 19-cent increase over the average 1950 net realiza- 
tion. Other hydraulic cements, as a group, reported a 31-cent gain 
per barrel to $2.83. 

The long-term trend, as shown by the moving 12-month total of 
production of finished portland cement in the Bureau of Mines 
Monthly Cement Reports, continued the upward swing begun 
immediately after World War II and reached a new alltime high in 
December 1951. . 

Monthly production of portland cement during 1951 totaled 17.4 
million barrels in January, dropped to 15.2 million barrels in February, 
and then increased from month to month through October, except 
for a slight drop in September. A new record—22,797,000 barrels— 
was set 1n October. Production figures declined slightly in the last 2 
months of the year but remained unusually high. The monthly 
average for the year was just over 20% million barrels. 

The pattern of monthly shipments from mills in 1951 was similar 
to that of 1950, but at & higher level, especially in the first 5 months 
of the year and in October, in which month over 26 million barrels 
were shipped. Shipments in the last 2 months of 1951 dropped rapidly 
from the October high and in both November and December were 
lower than in the corresponding month of 1950. 

Through the first 5 months of 1951, except for a slight increase in 
March, stocks were lower than in 1950, but throughout the rest of 
the year producers managed to maintain stocks at 2 to 3 million 
barrels higher than in the same months of 1950. By year end, 
nearly 5 million more barrels of finished cement was on hand than at 


3 Barrel as used in this chapter, unless otherwise indicated, refers to a 376-pound barrel. 
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the end of 1950, the total being 17,993,000 barrels. Maximum for the 
year was reached on March 31, whereas the year's low was recorded 
at the end of October, when 7,162,000 barrels was in stock. 

Consumption trends of portland cement in 1951, as indicated in 
figure 1, continued to be essentially the same as in 1950. The Middle 
States were again the leading consuming area. 

States in the regions shown in figure 1 are as follows: Northeastern— 
Connecticut, Delaware, District of Columbia, Maine, Maryland, 
Massachusetts, New Hampshire, New Jersey, New York, Pennsyl- 
vania, Rhode Island, and Vermont; Southern—Alabama, Arkansas, 
Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, 
Oklahoma, South Carolina, Tennessee, Texas, Mes Sc and West 
Virginia; Middle—lIllinois, Indiana, Iowa, Kansas, Michigan, Minne- 
sota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, and 
Wisconsin; Rocky Mountain—Arizona, Colorado, Idaho, Montana, 
Nevada, New Mexico, Utah, and Wyoming; and Pacific—Ca]- 
fornia, Oregon, and Washington. 
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FIGURE 1.—Indicated consumption of portland cement in continental United 
States, 1928-51, by regions. 


Five new cement-manufacturing plants were put in operation in 
1951. Production began early in the year at the General Portland 
Cement Co. wet-process plant at Eagle Ford, Tex. Lone Star 
Cement Corp. began production in June at its 2-kiln, 4,000-barrel- 

er-day, dry-process plant near Roanoke, Va. Late in the year Lone 
tar completed its 1,500,000-barrel-per-year dry-process plant at 
Maryneal, Tex. In August, Ideal Cement Co. completed conversion 
to cement manufacture of a wartime alumina plant at Baton Rouge, 
La. This wet-process plant has a rated capacity of 1,500,000 barrels 
per year. Late in the year Marquette Cement Manufacturing Co. 
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TABLE 1.—Salient statistics of cement in the United States, 1947-51 ! 


1947 1948 1949 1950 1951 


Production: 
Portland................ barrels ?..| 186, 519,347 | 205, 448, 263 | 209, 727, 417 | 226,025,849 | 246, 022, 476 
Masonry, natural, and puzzolan 
(slag-lime).............- barrels..| 2,951,098 3, 440, 248 3, 185, 229 4, 246, 290 8, 449, 463 
Hertert e do....| 189, 470, 445 | 208, 888, 511 | 212, 912, 646 | 230, 272, 148 | 249, 471, 939 
Capacity used at portland-cement 
MINS: osos percent... 74.9 80.8 81.0 84.3 87.4 
Shipments from mills: 
'T'otal....-.-cnausaqouerdns barrels..| 190, 419, 754 | 207,679, 707 | 209, 313, 850 | 231, 975, 216 | 244, 628, 695 
Value of shipments 3............... $361, 978,374 |$453, 412, 362 |$481, 183, 303 |$545, 950, 709 |$623, 003, 439 
penis value per barrel........ e $2. 18 $2. 30 $2. 35 $2. 55 
Stocks at s, Dec. 31....... barrels..| 10,157,015 | 11,303,591 | 14,920, 104 | 113,308, 190 | 18,151, 434 
o A A do.... 4, 606 282, 752 109,821 | *1,409,974 892, 703 
Exports........... A MEME Mt do....| 96,771, 250 5, 922, 163 4, 561, 899 2, 418, 435 2, 932, 787 
rre consumption $........ O...-|3183, 454, 887 | 202, 040, 386 | 204, 861, 772 |1230, 966, 755 | 242, 588, 611 
orld production (estimated) . .do....|*503, 071, 000 |4599, 229, 000 |1674, 279, 000 | 771,024, 000 | 863, 077, 000 


1 Figures include Puerto Rico. 

? Barrel as used in this chapter, unless otherwise indicated, refers to a 376-pound barrel. 

3 Value received f. o. b. mill, excluding cost of containers. 

4 Revised figure. 

$ 198,723 barrels, valued at $839,916, shipped under the U. S. Army Civilian Supply Program, is excluded 
from exports shown but deducted from apparent consumption. 

* Shipments from domestic mills minus net exports. 


completed its new wet-process plant at Brandon, Miss.; however, 
only a small output of clinker was produced in 1951, and no finished 
cement was produced and shipped. 

A new plant near Bunnell, Fla., was reported under construction 
by Lehigh Portland Cement Co. Increased demand in Florida gave 
impetus to the project, besides encouraging construction of additional 
storage facilities in the State. 

Many other cement producers throughout the country continued 
to expand and improve their facilities. 

Tightness of cement supply in North Dakota caused renewed dis- 
cussion of the possibility of erecting a plant with State funds.? 

A five-man commission recommended construction—by private 
capital or by the State, if necessary—of a cement plant in North 
Carolina. A survey of the State disclosed that limestone and marl 
suitable for manufacturing portland cement occur in Pender County. 
A 1,000,000-barrel-per-year plant was suggested in the report.’ 

Indicative of the better balance between capacity and demand was 
the removal of cement on November 7, 1951, from National Produc- 
tion Authority’s List A of Notice 1, which restricted manufacturer’s 
inventories oí scarce materials. Spot shortages were noticeable in 
some areas, and in many instances private users were forced to pur- 
chase out-of-area cements at higher delivered costs. 


PRODUCTION, SHIPMENTS, AND STOCKS 
PORTLAND CEMENT 


Portland cement, which constituted nearly 99 percent of the 
hydraulic cements produced in 1951, was manufactured in 155 active 
plants in 36 States and Puerto Rico. Two new plants began produc- 
tion in Texas in 1951, as did single plants in Virginia and Louisiana. 


2 Rock Products, vol. 54, No. 2, February 1951, p. 79. 
3 Pit and Quarry, vol. 43, No. 11, May 1961, p. 163; No. 12, June 1951, p. 58. 
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The dry-process plant at Devils Slide, Utah, produced a small quantity 
of finished cement in 1951, after having been idle during 1950. 

Output in ¡1951 was greater” than in 1950 in 18 of the 19 districts 
defined by the Bureau of Mines. The changes from 1950 figures 
ranged from a 1-percent decrease in Kansas to a 32-percent increase 
in Puerto Rico. The greatest increase in continental United States 
was made by the Western Pennsylvania-West Virginia district, where 
production was up 16 percent.' As usual, the Eastern Pennsylvania- 
Maryland district manufactured the greatest quantity, and output in 
California was again considerably higher than in the previous year, 
reaching nearly 30 million barrels in 1951. Eleven districts reported 
outputs exceeding 10 million barrels. 

Shipments in 1951 were higher than in 1950 in all districts except 
the Kansas and the Western Missouri-Nebraska-Oklahoma-Arkansas 
districts; the former reported a decline of nearly 7 percent. Gains in 
continental United States ranged up to 17 percent in the Western 
Pennsylvania-West Virginia district, whereas shipments from mills in 
Puerto Rico were 35 percent higher than in 1950. 

Stocks of finished cement were 37 percent higher on December 31, 
1951, than on the same date of the preceding year. Stocks were 
higher in all districts except Puerto Rico and Western Pennsylvania- 
West Virginia, which were 78 percent and 18 percent, respectively, 
lower. Stocks were more than double the preceding December 31 
figure in the Kansas, Western Missouri-Nebraska-Oklahoma-Arkansas, 
and California districts. The trend of month-end stocks of clinker 
followed essentially the 1950 pattern through the first 8 months of 
1951, although at a lower level. During the last 4 months of the 
year, stocks of clinker were higher than in 1950 but followed a similar 
pattern, reaching a low for the year in October and then increasing 
through December. 
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TABLE 4.—Stocks of finished portland cement and portland-cement clinker at 
mills in the United States ! on December 31, and yearly range in end-of-month 
stocks, 1947-51 


Range 
Dec. 31 
(barrels) Low High 
Month Barrels Month Barrels 
1947—Cement................. 10,011, 607 | October......... 5,668,000 | March.......... 22, 178, 000 
fe ët T ee gege 3, 605, 299 | November..... 2920: OO | MAY ease e , 353, 
1948—Cemenf. ...------------- 11,093,690 | October......... 6,094,000 | March.......... 
IA 3,781,250 | November. ...-.. 2,781,000 lucio. ro | RO 6, 072, 000 
1949—Cement................. 14, 758, 499 | October......... 8, 569, 000 |..... do. cr estis 23, 104, 000 
IDEE M REA 4, 586, 746 | November...... 3, 387,000 |..... EE MOON de a 000 
1950— Cement................. 213,118, 867 | October......... 5, 945,000 | February....... 23, 583, 000 
JU: lee 2 3, 924, 801 |..... dcc. rere 2, 852,000 | March.......... 8, 821, 000 
1951—Cement................. 17, 988,071 |..... "uz oos 7,162, 000 |..... E aces 23, 250, 000 
LO} | 1 orina 4, 699, 461 |..... GO... iiem 3, 544,000 | April............ 8. 194, 000 


1 Includes Puerto Rico. 
2 Revised figure. 


NATURAL, MASONRY (NATURAL), AND PUZZOLAN CEMENTS 


Hydraulic cements other than portland were produced in nine plants 
in 1951. Output, shipments, and stocks during the year were, re- 
spectively, 19, 18, and 14 percent lower than in 1950. Producers of 
this group reported consumption of 44,611 short tons of coal and 175,- 
056,000 cubic feet of gas (equivalent to approximately 3,661 short 
tons of coal). 


TABLE 5.—Natural, masonry (natural), and puzzolan (slag-lime) cements pro- 
duced, shipped, and in stock at mills in the United States, 1947-51 


Production Shipments 


A E AA Rm Stocks on 
Y ear Dec. 31, 
REN Barrels ! Barrels ! Value barrels i 
[v.n 3T VU PP 9| 2,951,098 | 2,927,885 | $5, 764,398 145, 408 
a A c DX REED 9 | 3,440,248 | 3,375,135 | 7,734,289 209, 901 
A B ali MUR 9 | 3,185,229 | 3,233,525 | 8,006, 361 161, 605 
YA AR AAA 9 | 4,240,299 | 4,218,580 | 10, 629, 586 2 189, 323 
¡YA IT A O ERAS dT 9 | 3,449,463 | 3,475,423 | 9, 832, 956 163, 303 


1 Barrel, as used in this chapter, unless otherwise indicated, refers to a 376-pound barrel. 
2 Revised figure. 


TYPES OF CEMENT 


A breakdown of the total production of portland cement by various 
types for the 1947-51 period is shown in table 6. The output and 
shipments of all types except oil-well, white, and miscellaneous cements 
were higher than in 1950. Marked percentage increases were noted 
for the low-heat, portland-puzzolan, and air-entrained types. 

Prepared Masonry Mortars.—Production of these mixed materials 
was reported by 100 plants in 1951 and totaled 11,007,893 barrels. 
Shipments reached 10,829,868 barrels valued at $33,518,197, an 
average mill value of $3.09 per barrel. These data are not included in 
the statistical tabulations in this chapter, but the portland cement 
used in manufacturing these mixtures 1s included. 
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TABLE 6.—Portland cement produced and shipped in the United States,! 1947-51, 


by types 
Shipments 
Active | Production 
Type and year plants (barrels) Value 
Barrels 
Genaral use and moderate heat (types I 
an : 
1047. uoa ee hot sepia UIS CES 150 | 157,525,464 | 158,637,287 | $297, 619, 024 $1.88 
A E 150 | 174,909, 904 173, 365, 414 | 374, 584, 386 2.16 
1049 a A Mecca px xp ES 150 | 177,597,585 174, 569, 746 398, 817, 234 2.27 
100 MEMBR CN NOE aio iether, Seo ERE 150 | 191, 994, 091 193, 693, 633 | 449, 842, 513 2.32 
MN NOCH DN ROM 155 | 207,702,941 | 203,279,206 | 510,975, 002 2.51 
Sebaa (type ITI): 
NS EE 87 6, 015, 985 5, 899, 830 13, 284, 390 2. 25 
red RM A a A 87 5, 513, 312 5, 615, 894 14, 224, 177 2. 53 
1040 22 A EE 87 79, 435 b, 649, 482 15, 047, 036 2. 66 
Po MED A 90 6, 667, 974 6, 607, 172 18, 094, 386 2. 74 
TOG] eee See eee ete cas RUE 96 7, 455, 107 7, 204, 686 21, 494, 894 2. 95 
Low ht (type IV): 
EE 5 125, 113 137, 469 252, 721 1. 84 
1045 e wo Re IA CP 3 135, 871 153, 306, 962 1. 99 
1040. EE 6 159, 739 129, 411 329, 2. 54 
el EE 5 328, 879 271, 559 682, 2. 51 
5 Ma s elas (ro: ads 6 900, 624 700, 819 2, 647, 460 3.35 
ulfate-resisting (type 
DAT cose enact A annus weces 5 64, 126 94, 455 231, 523 2. 45 
1948 EES 6 204, 862 163, 127 505, 710 3.10 
AA AE 5 95, 023 113, 370 472, 016 4.16 
1000 ANA A cane 4 4,070 49, 152 141, 888 2. 89 
DL WEE bel cta contacted 3 9, 908 87, 635 342, 689 3.91 
Oil-well: . 
hr NUS 18 1, 701, 305 1, 708, 719 3, 592, 577 2.10 
TT eters A eds 14 1, 817, 746 1, 966, 4, 972, 499 2. 53 
1080 Lee A AN 17 1, 714, 1, 745, 908 4, 554, 603 2. 61 
TODD RE 17 1,829, 651 1,830, 167 4, 735, 423 2. 59 
in EE 15 1, 508, 252 1, 630, 305 4, 581, 109 2. 80 
A RR 4 855, 323 837, 489 3,762, 417 4. 49 
A A Ee 4 , 034, 1, 005, 356 4, 510, 169 4. 49 
1040. ciao A ume tuc ceed 4 1, 071, 100 1,031, 4, 985, 107 4. 83 
iU PC NO A 5 1, 175, 490 1, 187, 202 5, 637, 101 4. 75 
E A A oci uS dd 4 1, 139, 500 1, 100, 088 5, 631, 518 5.08 
Portland-puzzolan: 
lr EE EE 5 1, 519, 961 1, 529, 551 2, 970, 919 1. 94 
AA scare tec uses NE DER 6 , 545, 584 1, 693, 207 » 733, 436 2.20 
A wey 4 1, 080, 1, 147, 694 2, 602, 853 2.27 
ec EE 5 1,369, 764 1,321, 223 , 232, 282 2,45 
hr WEE 6 2, 279, 023 2, 250, 280 5. 602, 288 2. 49 
Air-ontrained: 
LEE 73 17,850. 165 17, 768, 010 32, 359, 835 1. 82 
lr "EE 73 19, 421, 610 10, 453, 359 40, 322, 716 2.07 
Eet Se D 78 21, 90 20, 940, 562 46, 091, 687 2. 20 
10 E EE 80 21, 717, 585 21, 860, 316 50, 107, 196 2. 29 
RL eege eebe 79 2, 201, 376 23, 885, 423 59. 247, 898 2. 48 
Miscellanóns: 2 
e A DU UL CE e 20 861, 005 879, 059 2, 140, 570 2. 44 
194 CREER DE HIR Mt NA 20 804, 874 887, 457 2, 518,018 2.84 
jon exp NER 24 762, 159 752, 744 2, 277, 212 3.03 
1950. cos ct ens e Qua ER 24 938, 345 036, 312 2, 848, 326 3.04 
A E 2 825, 745 825, 830 2, 647, 625 3.21 
Crane total: 
AA A cue owe V aa REDE DE 150 | 186,519,347 | 187,491,869 | 356, 213, 976 1.90 
1048 consorcios 150 » » ? , 5, 678, 073 2, 18 
1040. A A EEN 150 | 209,727,417 | 206,080,325 | 473,177,032 2.30 
d EE 150 228, 025,849 | 227,756,636 | 535,321, 123 2.35 
TOG A A A 155 246, 022, 476 | 241,153, 272 613, 170, 483 2. 54 


1 Including Puerto Rico. 
3 Includes hydroplastic, plastic, and waterproofed cements. 
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CAPACITY OF PLANTS 


The total estimated annual capacity of all portland-cement plants 
in 1951, as reported to the Bureau of Mines by producers, increased 
5 percent over that reported in 1950 and reached 281,532,000 barrels. 

The overall rate of operations in 1951 was 87 percent of the total 
capacity, as compared with 84 percent in 1950. As indicated in 
table 7, the percentage of capacity utilized rose in 15 and decreased 
in 4 districts. In continental United States the changes ranged from 
a decrease of 15 percentage points in the Virina oorr Florida- 
Louisiana-South Carolina district to an increase of 10 percentage 
points in the Western Pennsylvania-West Virginia district. The 
apparent decrease in the Southeastern States is deceptive; actually 
it is due largely to the fact that new plants and additional facilities at 
old plants were in full-scale operation and contributing to the years 
production total for only a minor part of the year, and the capacity 
utilization figure is computed from all capacity available at year-end. 


TABLE 7.—Portland-cement-manufacturing capacity of the United States, 
December 31, 1950-51, by districts 


Estimated capacity Dec. 31 | Percent of ca- 


(barrels) pacity utilized 
District 
1950 1951 1950 1951 
Eastern Pennsylvania, Maryland................. TEA 38, 916, 493 39, 642, 627 87.9 91.6 
ING Way ork Mainen o o 17, 084, 962 17, 606, 719 83. 1 87.2 
Lant,. AË EE ra 12,994,125 | 13,094,125 | 81.6 90. 7 
Western Pennsylvania, West Virginia...................... 14, 971, 300 14, 821, 300 62. 7 73.2 
MICHER EE, eege re a ee Ai gege Sr 15, 793, 782 16, 452, 410 82. 1 87.5 
it LA VUES ERA ENTRA APR A IN 9, 460, 680 9, 459, 260 83. 8 89.7 
Indiana, Kentucky, Wisconsin............................- 17, 929, 470 18, 431, 172 75.0 76.8 
Algnamo O aen pda Ure mui yer a rada axo 11, 365, 650 11, 411, 390 91. 3 04.4 
JA abt vt e EE EEN 8, 072, 000 7, 822, 000 82.8 92. 3 
Virginia, Georgia, Florida, Louisiana, South Carolina...... 10, 361, 248 14, 129, 745 90. 8 75.5 
AO AA AAA AA 8, 953, 515 9, 349, 570 82.8 89.5 
Eastern Missouri, Minnesota, South Dakota............... 13, 156, 720 14, 022, 400 86. 7 84.2 
tuo A TR IT MERE 9, 465, 385 9, 510, 984 91.0 89. 5 
Western Missouri, Nebraska, Oklahoma, Arkansas......... 8, 786, 759 9, 205, 781 93.3 94. 6 
A UU ARA 18, 656, 000 21, 356, 000 91. 9 84.9 
Colorado, Arizona, Wyoming, Montana, Utah, Idaho...... 9, 490, 000 10, 241, 800 81.5 83.7 
Allfornia mE. AAA 30, 870, 000 32, 620, 000 85.1 01.7 
OTCZON AW ASN Melón -. coo oodmauemiru oun haare dee iea 8, 095, 216 8, 247, 825 84.0 93.0 
EIA AA Eege eet a Sech EE 3, 850, 000 4, 107, 220 83. 6 103, 2 
AA AR date IAS 268, 273, 305 281, 532, 328 84.3 87.4 


The percentages of capacity utilized in each of the first 7 months 
of 1951 were higher than during the corresponding months of 1950, 
After a slight drop in August, a peak figure of 100 percent of capacity 
was recorded in September. The percentage of capacity utilized was 
lower for each of the last 3 months of the year than in 1950. 

The total capacity of both wet- and dry-process plants continued 
to increase, as shown in table 9. Wet-process plants made up slightly 
over 55 percent of the total productive capacity. The percentage of 
cement produced by wet-process plants in 1951 showed little change 
from 1950. . 
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TABLE 8.—Percentage of capacity used in the finished portland-cement industry 
in the United States, 1950-51 


12 months 12 months 
Monthly ended Monthly ended 
Month Month 

1950 | 1951 | 1950 | 1951 1950 | 1951 | 1950 | 1951 
CANT .........--.....-- 70 79 82 88 || July...................-- 94 98 82 90 
February................ 67 76 82 88 || August.................. 99 98 83 89 
NEEE NECS 66 82 81 87 || September.............. 100 84 90 
Eeer teg 85 91 88 A -2.2-2 102 99 85 90 
Men -00 00m0eoMMnM 96 81 89 || November.............. 86 90 
JUNG. eege 93 00 81 89 ecember............... 87 85 87 90 


TABLE 9.—Capacity of portland-cement plants in the United States,! December 
91, 1949-51, by processes 


Capacity, Dec. 31 


Poon agp | Expos at 
yu 
Process Thousands of barrels Percent of total produced 


1949 1950 1951 1949 | 1950 | 1951 | 1949 | 1950 | 1951 | 1949 | 1950 | 1951 


jp T 139,169 | 147,049 | 155,430 | 53.7 | 54.8 | 55.2 | 83.7 | 86.6 | 89.3 | 55.6 | 56.3 | 56. 4 


EN AAA 119,779 | 121, 224 | 126, 102 | 46.3 | 45. 2 44.8 74.8 | 81.4 | 85.0 | 44.4 | 43.7 43. 6 
Total...... 258, 948 | 268, 273 | 281, 532 [100.0 {100.0 |100.0 | 81.0 | 84.3 | 87.4 |100.0 |100.0 | 100.0 
3 Includes Puerto Rico. 


A grouping of the cement plants based on their annual capacity is 
shown below. Total number of plants is 156 instead of the 155 shown 
in table 6, because this listing includes 1 new plant, which was com- 
pleted toward the end of the year. Gains of 5 plants and 1 plant, 
peepee: were made by the 2,000,000-3,000,000-barrel-capacity 
and the 1,000,000-2,000,000-barrel-capacity groups, whereas the 
number of large plants in the 3,000,000-10,000,000-barrel-per-year 

oup remained unchanged. In 1951 there were 2 fewer plants in the 
ess-than-1,000,000-barrel-capacity group than in 1950. 


Number of portland-cement plants in the United States (including Puerto Rico) 
in 1951, by size group 


Number 

Estimated annual capacity, December 31, barrels: of plants 
Less than 1,000,000..22...22-22 5225 ace ecu ia oi 23 
1,000,000 to 2,000,000... --------------------------------------- 86 
2,000,000 to 3,000,000. .---------------------------------------- 34 
3,000,000 to 10,000,000.. e 13 
o E 156 


CLINKER PRODUCTION 


The output of clinker, the intermediate product between raw 
materials and the finished cement, was 10 percent higher in 1951 than 
in 1950. As in the preceding year, peak production was attained in 
October, whereas stocks reached their greatest accumulation in April. 
Stocks of clinker on December 31, 1951, were 20 percent greater than 
those reported at the end of 1950. 
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TABLE 11.—Portland-cement clinker produced and in stock at mills in the 
United States,! 1950-51, by processes, in barrels ? 


Production Stocks on Dec. 31— 


Process 


1961 1950 3 


oe ae rr | ee | ee | ee | ee | one | te 


127, 062,394 | 139, 134, 268 | 1,910, 982 2, 246, 853 
99,723,358 | 100, 243,568 | 2,013, 819 2, 452, 608 


226, 785, 752 | 248,377,836 | 3, 924, 801 


! Including Puerto Rico. 

2 Compiled from monthly estimates of producers. 
3 Revised figures. 

4 Preliminary figures. 


RAW MATERIALS 


Among the raw materials used for manufacturing cement, the “lime- 
stone and clay or shale" classification represented 69 percent of the 
total output in 1951—a decline of 4 percentage points as compared to 
1950. “Cement rock and pure limestone” were the raw materials used 
in manufacturing 20 percent of the total —1 percentage point less than 
in 1950. The percentage made from “blast-furnace slag and lime- 
stone" nearly doubled the 1950 figure and amounted to 10 percent of 
the output. The percentage of cement produced from ““marl and clay” 
remained the same as in 1950 and represented 1 percent of the total 
output. 


TABLE 12.—Production and percentage of total output of portland cement in the 
United States,! 1946-51, by raw material used 


Cement rock and | Limestone and cla Blast-furnace sla 
pure limestone or shale 2 7 Marl and clay and limestone : 


Barrels |Percent| Barrels |Percent| Barrels |Percent| Barrels |Percent 


Linn Ed Pd odd o 


A 0-2-0- 89, 070, 643 23.8 2, 720, 500 10, 130, 801 6.2 
1047... ............--. , 428, 23.3 2, 408, 845 54 6.1 
1948... --2----- 47, 559, 783 23.1 2, 620, 060 5.1 
1949............--.-- 45, 656, 516 21.8 3, 310, 270 4.9 
1900...........------ 47, 120, 142 20.8 2, 506, 062 5.1 
1951.......--..---.-- 50, 328, 20.4 2, 653, 211 9.7 


1 Includes Puerto Rico, 1946-51; Hawaii, 1946. There has been no production in Hawall since 1946. 
2 Includes output of 5 plants using oystershells and clay in 1946-49; 6 plants in 1950; and 7 plants in 1961. 


The tonnages of raw materials (exclusive of fuels and explosives) re- 
quired to produce portland cement in recent years are given in table 
13. Limestone (including oystershells), cement rock, and clay and 
shale constitute 94 percent of the total materials consumed in 1951. 
Except for marl, which declined 2 percent, all types of raw materials 
consumed in 1951 showed gains over the quantities used in 1950. The 
quantity of limestone and oystershells used again increased over 4 
million tons. 
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TABLE 13.—Raw materials used in producing portland cement in the United 
States,! 1949-51 


Raw material 1949 1950 1951 


l Short tons | Short tons | Short tons 
Cement A EE 12, 628,494 | 12, 981, 679 | 13, 927, 


428 
Limestone (including oystershells)............-..-..---.....---.---- 44, 968, 739 | 49,035, 439 | 53, 564, 633 
Mi a EE 722, 4 627, 013 
Olay and shale EE 6, 698, 408 | 7,169, 015 7, 857, 584 
Blast-furnace glag nn nn ne ne een ene ne nee 847, 375 e 1, 071, 749 
geli A A HER 1, 543, 198 | 1,660, 466 1, 863, 018 
Sand and sandstone (including silica and quart2)................... 724, 624 769, 806 920, 1 
Iron materials 3_.............. Seet : 379, 637 379, 818 
Miscellaneous ere eieiei eelere eier 140, 999 148, 290 173, 902 
NEE 68, 620, 985 | 73, 755,919 | 80, 385, 328 


Pounds Pounds Pounds 
654 653 653 


1 Including Puerto Rico. 

2 Includes bentonite, diatomaceous shale, and fuller’s earth. 

3 Includes iron ore, pyrite cinders and ore, and scale. 

4 Includes ne, fluorspar, pumicite, fiue dust, pitch, red mud and rock, hydrated lime, tufa, cinders, 


calcium chloride, sludge, grinding aids, and air-entraining compounds. 


FUEL AND POWER 


All of the types of fuel consumed in the portland-cement industry 
were used in greater quantity in 1951 than in 1950. The percentage 
gains for the various fuels were as follows: Coal, 7 percent; fuel oil, 
21 percent; natural gas, 6 percent; and byproduct gas, 30 percent. 

The number of plants using electric energy, the kilowatt-hours 

enerated and purchased, and the average electric energy used per 

arrel of cement are shown in table 16. Although cement plants 
generated more electric energy than in 1950, the percentage gener- 
ated at plants was 2 percent less of the overall total uod than in the 
previous year. The quantity of electric energy used per barrel of 
cement produced declined slightly to 22.0 kilowatt-hours. 


TABLE 14.—Finished portland cement produced and fuel consumed by the port- 
land-cement industry in the United States,! 1950-51, by processes 


Finished cement produced Fuel consumed ? 
Process 
Natural gas 
Coal (short | Oil (barrels 
Plants Barrels cont ar tons) of 42 gallons) a 

1950 
A tues ee 89 | 127,315, 811 56. 3 3, 735, 896 4, 074, 038 67, 384, 771 
DIV ocios ti arse: 61 98, 710, 038 43. 7 4, 207, 267 1, 187, 190 3 29, 779, 788 
Total.. ..---.---.---- =- 150 | 226,025,849 | 100.0 4 7, 943, 163 5, 261, 228 3 97, 164, 559 

1961 
EC cuco dra 91 | 138,805, 654 56. 4 4, 000, 833 4, 049, 870 71,637, 119 
DIV boa 64 | 107, 216, 822 43.6 4, 623, 886 1, 702, 442 3 31, 103, 117 
Total A lc recs 155 | 246, 022, 476 100.0 5 8, 524, 719 6,352,312 | 3 102, 740, 236 


1 Includes Puerto Rico. 

2 Figures compiled from monthly estimates of producers. 

3 Includes byproduct gas: 1950—178,236 M cubic feet; 1951—231,096 M cubic feet. 
4 Comprises 22,034 tons of anthracite and 7,921,129 tons of bituminous coal. 

5 Comprises 18,081 tons of anthracite and 8,506,638 tons of bituminous coal. 
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TABLE 15.—Portland cement produced in the United States) 1950-51, by kind 


of fuel 
Finished cement produced Fuel consumed 2 
Fuel 
Num- Percent Natural 
Coal Oil (barrels 
Beats Barrels Gre (short tons) | of 42 gallons) (M enblo. 
1950 
Cilin Pre .THZ- 74 |? 110, 150, 316 48. 7 e APIS, AAA 
len er E EE EE 12 | 317, 167, 298 T0 H DEE EE? 3, 493, 368 A 
IAN RS 12 | 319,675, 354 A RARE AA SA 28, 477, 976 
Sal rs e da 13 16, 596, 069 7.3 774, 820 BOB. CLS: S 
Coal and natural gas.......... 19 26, 361, 132 11.7 Gea "url EE EH 4 23, 921, 835 
Oil and natural gas............ 11 23, 919, 066 A AA TA 712, 493 27, 430,007 
Coal, oil, and natural gas.....- 9 12, 156, 614 5.4 108, 012 89, 589 17, 334, 741 
Tonle ccoo 150 226, 025, 849 100. 0 5 7, 043, 163 5, 261, 228 97, 164, 559 
1951 * 
COI oem eremi Ee 74 | 3117, 979, 253 48. 0 PPO; DID E des A 
OIE LS rus a mma da di dua cutus 14 | ? 22, 127, 400 B. Ws cree sien £ GOS, 102 A 
Natüral PONS o nom suene ctas: 16 | 323, 415, 074 AN PAPES AAA 33, 656, 280 
OCoal'and oil. > eme 12 17, 004, 568 6.9 824, 485 T20: E LEE ee ee seet 
Coal and natural gas. ........- 19 28, 188, 353 11.5 883; NA 6 27, 960, 369 
Oil and natural gas............ 9 22, 227, 639 ¿E AA 763, 205 24, 237, 164 
Coal, oil, and natural gas...... 11 15, 080, 180 6.1 306, 806 300, 009 16, 886, 423 
AU as A 155 246, 022, 476 100. 0 7 8, 524, 719 6, 352, 312 102, 740, 236 


1 Including Puerto Rico. 

2 Figures compiled from monthly estimates of producers. 

3 Average consumption of fuel per barrel of coment produced was as follows: 1950—Coal, 115.8 pounds; 
AS barrel; natural gas, 1,447 cubic feet. 1951—Ooal, 114.6 pounds; oil, 0.2062 barrel; natural gas, 1,437 
cubic feet. 

4 Includes 178,236 M cubic feet of byproduct gas. 

5 Comprises 22,034 tons of anthracite and 7,921,129 tons of bituminous coal. 

6 Includes 231,996 M cubic feet of byproduct gas. 

7 Comprises 18,081 tons of anthracite and 8,506,638 tons of bituminous coal. 


TABLE 16.—Electric energy used at portland-cement-producing plants in the 
United States,! 1950-51, by processes, in kilowatt-hours 


Electric energy used Average 
electric 
Finished | ,9Dergy 
Generated at port- used per 
Process land-cement plants Purchased Total cement | barrel of 
produced cement 
————| (barrels) en 
roduced 
Active| Kilowatt- |Active| Kilowatt- Kilowatt- |Per- owatt- 
plants hours plants hours hours cent hours) 
1950 
Wetz ER Zeene 32| 838, 489, 412 71|1, 901, 290, 175|2, 739, 779, 587| 54. 9/127, 515, 811 21. 5 
Ia eer ee 33|1, 276, 603, 619 52| 976,005, 492/2, 252, 609, 111| 45. 1| 98, 510,038 22.9 
Totales. 65|2, 115, 093, 031 129/2, 877, 295, 667|4, 992, 388, 698|100. 0/226, 025, 849 22.1 
Percent of total elec- 
tric energy used. ...|......- 12,4522 s 57.6 WOO A ASA A 
-a 
1951 
WET aa 31| 817, 594, 309 84/2, 137, 534, 857|2, 955, 129, 166| 54. 6/138, 805, 654 21.3 
DIV mn 34|1, 380, 638, 453 54|1, 076, 567, 848/2, 457, 206, 301| 45. 4/107, 216, 822 22.9 
TOTO = 65/2, 198, 232, 762 138,3, 214, 102, 705,5, 412, 335, 467/100. 0/246, 022, 476 22.0 
Percent of total elec- 
tric energy used. . ..|....... 40; 01-25. 59. 4 A PP A 


1 Including Puerto Rico. 
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EMPLOYMENT AND PRODUCTIVITY 


Trends in employment and output per man in the cement industry 
over the period 1944-48 are shown in tables 17 through 19; table 20 
gives a breakdown of output per man-hour on the basis of hours of 
abor per day for 1946—48, and tables 21 through 23 show breakdowns 
of employment figures on a producing district basis for 1947 and 1948. 


TABLE 17.—Employment in the portland-cement industry, finished cement 
produced, and average output per man in the United States,! 1944-48 


Employment Production 
Time employed aa ee) 
A E AI E ees AAA Percent 
Year Aver- Man-hours Finished dum 
age stry 
num- | Aver- m | Portland repre- 
berof | ago cement sented 3 
men núm: Total A vers (barrels) Per Per 
ber of man-shifts age per shift hour 
days man Total 
per day 
E ------ 20, 376 278 | 5,670, 147 8.0 | 45, 236, 906 | 89, 883, 262 15.85 1.99 | 3100.0 
1045............- 20, 695 287 | 5,937, 680 8.0 | 47,612,919 |101, 340, 500 17. 07 2.13 | 3100.0 
1046............. 25, 044 313 | 7,830,818 8.0 | 62, 384, 279 |162, 206,274 | 20.71 2.60 | 3100.0 
A un 26, 962 318 | 8, 589, 626 7.9 | 07, 836, 375 |184, 644, 179 | 21.55 2.72 | 3100.0 
1948........-...- 27, 648 329 | 9,088,519 8.0 | 72,291,915 |203, 007, 875 | 22.34 2.81 100. 0 


t Exclusive of Puerto Rico and Hawaii. There has been no production in Hawaii since 1946. 
3 Calculated for each year by dividing quantity of finished cement produced at mills included in the 
employment, survey by total production as determined by the production survey. 
ev gure. 


TABLE 18.—Mil employees in the portland-cement industry, finished cement 
produced, and average output per man in the United States,! 1944-48 


Employment—cement mills only Production 


Average 
r man Percent 


arrels) idut: 
t 


Time employed 


Year ESCH Man-hours Finisneg ————— — —| try 
age ——| portlan repr 
Ge Total cemen Ped. 
man- | Aver- (barrels) en 
ber Per Per 
shifts age per 
of man Total shift hour 
days per day 
1944............- 289 | 4,501,364 8.0 | 35, 826, 375 | 89,883, 262 | 19.97 2.51 | 3100.0 
1945... - 299 | 4,820, 735 8.0 | 38, 551, 413 |101, 340,500 | 21.02 2.63 | 3 100.0 
1946. ...........- 325 | 5,874,801 7.9 | 46, 610, 834 |162, 206, 274 | 27.63 3.48 | * 100.0 
1047... -- eeieereeie 330 | 6,056, 358 7.9 | 47,716,276 |184, 644, 170 | 30. 49 3.87 | 3100.0 
1048............. 345 | 6, 235, 094 7.9 | 49, 437, 335 |203, 007,875 | 32. 56 4.11 100. 0 


1 Exclusive of Puerto Rico and Hawaii. There has been no production in Hawali since 1946. 
2 See footnote 2, table 17. 
3 Revised figure. 
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TABLE 19.—Quarry and crusher employees in the portland-cement industry, 
material handled, and average output of material per man in the United States,! 
1944-48 


Employment—quarries and crushers only Materlal hanged -qnamy 
Time employed Average per Per- 
man t 
(short tons) | te. 
Year Aver- Man-hours E E 
age Aver- Short t PD 
num- ort tons 
ber of | vin, |_ Total | Aver- sented ? 
men | ber of man-shifts | age per Per Per 
days man Total shift | hour 
per 
day 
2 AAA 3, 489 245 8.2 | 7,001,742 | 28,307,328 | 33.07 4.04 91.6 
(d EEN j 245 857, 117 8.1 | 6,954, 881 , 122,715 | 33.98 4.19 90. 8 
1940... noue 4, 307 271 | 1,1 8.0 | 9,370,921 | 45,065,371 | 38.63 4.81 90. 9 
+: y IEA 4, 704 282 | 1,328,025 8.0 | 10, 638, 458 | 51,493, 686 | 38.76 4.84 90.0 
1048... eere 4, 631 287 | 1,390, 8.0 | 10, 664,655 | 57,344, 472 | 43.09 5.38 89.3 


1 Exclusive of Puerto Rico and Hawaii. There has been no production in Hawaii since 1946. 
2 Calculated for each year by dividing quantity of finished cement produced at mills, for which quarry 
employment reported, by total production as determined by production survey. 


TABLE 20.—Number of men employed in the portland-cement industry in the 
United States, and output per man-hour, 1946-48, olassifled according to 
hours of labor per day 


1946 1947 1948 

Men employed |Produc-| Men employed |Produc-| Men employed |Produc- 
Hours per day O tion per tion per|_______________ltion per 

hour hour hour 

Num- |Percent| 7°" | Num- | Percent Num- |Percent| o 

(bar- (bar- (bar- 

ber of total rels) ber of total rels) ber of total rels) 
Less than 022:::::.-21.22282]2.22222z|...-..-..].......- 403 1.5 2.82 202 0.7 3.23 
6 and less than 7............ 772 3.1 2. 51 1, 129 4.2 2. 93 305 1.1 2. 22 
7 and less than 8............ 1, 339 5.3 2.83 8 3.2 3.36 | 2,216 8.0 2.79 
8 and less (ban 9............ 22, 783 901.0 2.57 | 24,388 90. 5 2.64 | 24, 925 90. 2 2.76 
9 and less than Wise. 150 6 3 73 { 165 6 9. 00 ecsccone|loe o o 2M olo 
10 and less than 11.......... E ` E, PS A A PP EEN 
Quo E A 25, 044 100.0 2.60 | 26, 962 100. 0 2.72 | 27,648 | 100.0 2.81 


! Exclusive of Puerto Rico and Hawaii. There has been no production in Hawaii since 1946, 
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TABLE 21.—Employment in the portland-cement industry, finished cement pro- 
duced, and average output per man in the United States,! 1947-48, by districts 


Employment Production 
Time employed Average pus 
uh barrels) cent of 
District d Man- hours Finished oue 
Zeeche Aver- portland AN 
ber of | age | Total | Aver- cement odi 
men |Dum-| man- ago (barrels) 
ber of | shifts per Total Per Per 
days man shift | hour 
day pp 
1947 
Eastern Pe lvania 
and Maryland........ , 342 305 |1, 323, 643 8.0 |10,621,839 | 29,602, 680 | 22.36 | 2.79 100. 0 
New York and Maine.. 2,147 | 294 | 631, 7.5 | 4,735,609 | 12, 132, 952 | 19.20 | 2.56 | 100.0 
(ei c RE netos os, 1,326 | 337 | 447,002 | 8.0 | 3,595,454 | 9,382, 20.99 | 2.61 | 100.0 
Western Pennsylvania 
and West Virginia....| 1,622 331 | 536,736 8.0 | 4,204,325 | 8, 168,412 | 15.22 | 1.90 100.0 
Michigan EE 1, 249 332 | 414,571 8.0 | 3,329,432 | 10,211,809 | 24.63 | 3.07 100.0 
ee O 069 325 | 346,914 8.0 | 2,776,012 | 7,227,748 | 20.83 | 2.60 100. 0 
Indians, Kentucky, and i 
Wisconsin...........- 2, 075 328 | 680,576 8.0 | 5,456,150 | 11,636, 308 | 17.10 | 2.13 100. 0 
Alabama............---- 1,058 | 313 | 331,484 | 8.1 | 2,668,665 | 9,514,190 | 28.70 | 3.57 | 100.0 
Tennessee. ._...-..----- 760 312 | 236,860 8.0 | 1,896,156 | 5,900,618 | 24.91 | 3.11 100.0 
Virginia, Georgia, Flor- 
ida, and Louisiana....| 1, 231 200 | 357,033 7.7 | 2,741,531 | 6,118,256 | 17.14 | 2.23 100. 0 
Towa......--.-.--------- 1, 133 311 | 352, 745 7.8 | 2,763, 191 | 6,335,666 | 17.96 | 2.29 100. 0 
Eastern Missouri, Min- 
nesota, and South 
Dakota..............- 1, 385 324 | 448,511 8.0 | 3,595,695 | 9,134,368 | 20.37 | 2.54 100. 0 
Kansas................- 1,163 | 299 | 345,006 | 7.7 | 2,661,099 | 7,131,802 | 20.67 | 268| 100.0 
Western Missouri, Ne- 
braska, Oklahoma, 
and Arkansas.......--- 929 338 | 313,937 8.0 | 2,509,445 | 6,392, 194 | 20.36 | 2.55 100. 0 
NEE 1, 648 334 | 516,330 7.9 | 4,069,819 | 12, 462,925 | 24.14 | 3.06 100.0 
Colorado, opine 
SE an 
A 586 345 | 202, 263 8.0 | 1,617,988 | 4,586,069 | 22.67 | 2.83 100. 0 
California ER nko 2, 381 329 782, 713 8.0 6, 281, 952 | 22, 788,173 | 29.11 | 3.63 100. 0 
Oregon and Washing- 
Ëer Eech 968 311 | 301, 362 7,4 | 2,222,013 | 5,917,445 | 19.64 | 2.66 100. 0 
Total... 20, 962 318 |8, 569, 626 7.9 |67, 836, 375 |184, 644, 179 | 21.65 | 2.72 | 3100.0 
1948 pe ea ss co e o ¡E Eet LE 
Eastern Pennsylvania 
and Maryland. ....... 4, 465 339 |1, 512, 733 8.0 |12, 098, 427 | 33,589,877 | 22.20 | 2.78 100. 0 
New York “and Maine. .| 1,927 325 | 626, 641 7.8 | 4,889, 335 , 504, 21.55 | 2.76 100. 0 
ONO. AAA 1, 368 831 | 448, 859 8.0 | 3,603, 482 | 10,035,211 | 22.36 | 2.78 100. 0 
Western Pennsylvania | 
and West Virginia....| 1,650 338 | 557, 884 8.0 | 4,467,008 | 8,940,151 | 16.03 | 2.00 100. 0 
Michigan............... 1, 456 318 462, 869 7.7 | 3, 552, 662 11, 410, 085 | 24.65 | 3.21 100. 0 
Illinois.................. 1,143 | 314 | 359,188 | 8.0 | 2,874,790 | 7,570,536 | 21.08 | 2.63 | 100.0 
Indiana, Kentucky, and 
isconsin............ 1, 981 343 | 680,027 8.0 | 5,455,390 | 12,333,325 | 18.14 | 2.26 100.0 
Alabama..............- 91 336 | 332,880 8.0 | 2,677, 153 , 908, 219 | 29. 3.70 100. 0 
Tennessee... ....------- 884 | 328 | 289,603} 8.0 | 2,326,764 | 6,727,160 | 23 2.89 | 100.0 
Virginia, Georgla, Flor- 
S S^ and Louisiana....| 1,156 329 | 379,766 8.0 | 8,041,951 | 7,134,091 | 18.79 | 2.35 100. 0 
———————— 971 317 | 307,678 8.0 | 2,461, 431 | 6,807, 214 .12 | 2.77 100.0 
Eastern Missouri, Min- 
nesota, and ‘South 
Dakota............... 1, 454 321 | 407,168 7.9 | 3,713,562 | 9,654,828 | 20.07 | 2.50 100. 0 
Kansas. ..............-- 1, 226 907 | 370,204 7.6 | 2,807,1 , 998, 21.08 | 2.77 100. 0 
Western Missouri, Ne- 
braska, Oklahoma, 
ae Arkansas........- 963 342 | 329, 100 8.0 | 2,630, 16: 6, 960,336 | 21.15 | 2.65 100. 0 
o od 1, 547 342 | 529,414 8.0 | 4,239, 150 | 13,700,633 | 25.88 | 3.23 100. 0 
Golorada: Wyoming 
Montana, Utah, an 
IA AA 761 350 | 266, 679 7.8 | 2,092,572 | 5,456, 272 | 20.46 | 2.61 100.0 
California............... 2, 787 312 , 6 8.0 6, 952,039 | 24,601,892 | 28.29 | 3.54 100. 0 
Oregon and Washing- 
LODS EE 928 315 | 292, 343 8.0 | 2,348,812 | 6,740,050 | 23.06 | 2.87 100.0 
Total E 27, 648 329 |9, 088, 519 8.0 |72, 291,915 |203, 007,875 | 22.34 | 2.81 100.0 
1 Exclusive of Puerto Rico, 
3 See footnote 2, table 17. 
3 Revised figure, 
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TABLE 22.—Mill employees in the portland-cement industry, finished cement 
produced, and average output per man in the United States,! 1947-48, by 


Employment—cement mills only 


Time employed 


Total 
man- 
shifts 


Man-hours 


Finished 


— —— | =e | AAA | ee o | eer ee | eee | ces 
| ee | eee o | ee | oe | es | ee 


districts 
Aver- 
District age 
num- 
ber of 
men 
1947 
Eastern Pennsylvania 
and Maryland.......- 2,911 
New York and Maine..| 1,397 
ODl aae oRSA«"EWEE 055 
Western Pennsylvania 
and West Virginia....| 975 
Michigan... aseo 873 
o c. esae namen Ez 762 
Indiana, Kentucky, and 
Wisconsin.. eser ez 1, 618 
Alabams........-.o---- 714 
TOMOS 2 0. .<ós= +2» 517 
Virginia, Georgia, Flor- 
ida, and Louisiana.... 883 
d EEN 874 
Eastern Missouri, Min- 
nesota, and South 
DORON AA 862 
KANES |. ¿creo 
Western Missouri, Ne- 
braska, Oklahoma, 
and Arkansas.......- 610 
TOÉXDS. e roccrcssaca e rr 1,114 
Colorado, Wyoming, 
Montana, Utah, and 
TOMO aa 387 
a EA 1, 547 
Oregonand Washington.| 588 
Total RE 18, 327 
1948 
Eastern Pennsylvania 
and Maryland........ 3, 002 
New York and Maine..| 1,265 
Oblo- enger RE 759 
Western Pennsylvania 
and West Virginia...- 990 
MIGhIfan- ebe ageet 1,040 
TIMO c suos R E 672 
Indiana, Kentucky, and 
WISOODSIDA Lor cao Rune 1, 602 
AS DEI Les ege mE 660 
‘Tennessee: E E 564 
Virginia, Georgia, Flor- 
ida, and Louíisiana....- 844 
y A AER 724 
Eastern Missouri, Min- 
nesota, and South 
PIA o e, Ca nunpertanaa 832 
LTL E EE 790 
Western Missouri, Ne- 
braska, Oklahoma, 
and Arkansas.......- 586 
juo Aer EN pH 1, 176 
Colorado, Wyoming, 
Montana, Utah, and 
IS ime 408 
Oallfórniax 2 A angd 1, 432 


Oregon and Washington. 624 


1 Exclusive of Puerto Rico. 
2 See footnote 2, table 17. 
3 Revised figure 


910, 818 
425, 831 


219, 237 
392, 313 


211, 328 
419, 656 


8.0 | 7,202,416 | 29, 602, 680 
7.3 | 3.117, 922 | 12,132, 952 
8.0 | 2,604,974 | 9,382, 564 
8.0 | 2,711,166 | 8,168, 412 
8.0 | 2,478,302 | 10,211,809 
8.0 | 2,086,696 | 7,227, 748 
8.0 | 4,355,652 | 11,636,308 
8.1 | 1,859,770 | 9,514,190 
8.0 | 1,267,818 | 5,900, 618 
7.6 | 1,025,043 | 6, 118, 256 
7.8 | 2,225,734 | 6,335,666 
8.0 | 2,473,115 | 9, 134, 368 
7.6 | 1,707,003 | 7,131,802 
8.0 | 1,761,890 | 6,392, 194 
7.8 | 3,078, 686 | 12, 462, 925 
8.0 | 1,091,974 | 4,586,060 
8.0 | 4,189,395 | 22,788, 173 
7.1 | 1,398,630 | 6,917, 445 
7.9 |47,716,276 |184, 644, 179 
8.0 

7.7 

8.0 

8.0 | 2,874,220 | 8,940,151 
7.4 | 2,597,260 | 11, 410. 085 
8.0 | 1,816,075 | 7,570,536 
8.0 | 4,607, 12, 333, 325 
8.0 | 1,913. 522 | 9,908, 219 
8.0 | 1,508,065 | 6,727, 160 
7.9 | 2,263,997 | 7,134,001 
8.0 | 1,937,872 | 6,807. 214 
8.0 | 2,290,094 | 9, 654, 828 
7.6 | 1,955,107 | 7,933, 899 
8.0 | 1,603,530 | 6,960, 336 
8.0 | 3,368,187 | 13, 700, 633 
8.0 | 1,396,802 | 5,456, 272 
8.0 | 3,534,436 | 24,601, 892 
8.0 | 1,649,815 | 6,740,050 
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TABLE 23.—Quarry and crusher employees in the portland-cement industry, 
material (quarry rock) handled, and average output of material per man in the 
United States,! 1947-48, by districts 


Employment—quarry and crusher Material handled— 
only quarry rock 
Time employed Average Se 
ma 
j short tons) | ent of 
District ps Man-hours indus- 
num- | Aver- Short repre- 
ber of | age Total | Aver- tons sented 3 
men |num-| man- age 
ber of | shifts per Total Per Per 
days man shift | hour 
per 
day 
1947 
Eastern Pennsylvania 

and Maryland........ 799 263 | 210, 475 8.0 | 1,688,731 | 8,171,488 | 38.82 | 4.84 94.7 
New York and Maine... 307 255 78, 195 7.9 615, 834 | 2,911,060 | 37.23 | 4.73 100.0 
e EE 279 287 80, 192 8.2 658, 745 2. 352, 218 | 29.33 | 3.57 100. 0 
Western Pennsylvania 

and West Virginia....| 401 307 | 123, 199 8.0 985,597 | 4,071,264 | 33.0 4. 13 63.5 
Michigan............... 07 288 19, 308 8.0 154, 465 744, 236 | 38.55 | 4.82 54.0 
Ilinois.................. 205 284 58, 208 8.0 465,683 | 2, 249, 539 | 38.65 | 4.83 100. 0 
Indiana, Kentucky, 

and Wisconsin........ 199 280 55, 691 8.2 457,082 | 2,047,128 | 36.76 | 4.48 59.8 
Alabama................ 226 274 62, 036 7.9 489,476 | 2,681,333 | 43.22 | 5.48 87.8 
Tennessee. ............- 175 325 56, 829 8.0 55, 1, 655, 910 | 29,14 | 3.63 88. 6 
Virginia, Georgia, Flor- 

ida, and Louisiana....| 268 284 76, 147 7.9 600, 231 | 2,140,863 | 28.11 | 3.57 100.0 
TWA ico ceu ee reis 178 245 43, 652 8.0 349,209 | 2,048,644 | 46.93 | 5.87 100. 0 
Eastern Missouri, Min- 

nesota, and South 

ak018. cbc iesus 229 275 62, 986 8.0 504,606 | 2,189,785 | 34.77 | 4.34 85.4 
Kaonsas................. 184 269 49, 464 8.1 401,306 | 2,134,796 | 43.16 | 5.32 100.0 
Western Missouri, Ne- 

braska, Oklahoma, 

and Arkansas......... 174 205 §1, 299 7.8 400,352 | 2,061,540 | 40.19 | 5.15 100. 0 
jo c aS 145 315 45, 660 | . 8.0 365, 709 802, 877 | 61.39 | 7.66 9. 3 
Colorado, Wyoming 

Montana, Utah, and 

A sesso 5.6 91 333 30, 282 8.0 242,148 | 1,463,052 | 48.31 | 6.04 100. 0 
Californía............... 525 297 | 155,723 8.0 | 1,248,231 | 7,867,396 | 50.52 | 6.30 97.3 
Oregon and Washington.| 252 275 ; 8.0 b55, 1, 900, 557 | 27.43 | 3.42 100. 0 

dil M 4, 704 282 |1,328, 625 8.0 |10, 638, 458 | 51, 493, 686 | 38.76 | 4.84 90.0 
1948 pd e cl ee See Se E sl ee 
Eastern Pennsylvania 

and Maryland........ 755 277 | 208,798 8.0 | 1,672,117 | 9,541,896 | 45.70 | 5.71 04.5 
New York and Maine... 272 275 74, 773 8.2 616, 260 | 3,339,706 | 44.66 | 5.42 100. 0 
Ono: o rro emu Eco 201 269 70, 324 8.1 572,059 | 2,550,036 | 36.35 | 4.47 100. 0 
Western Pennsylvania 

and West Virginia....| 432 303 | 130, 949 8.0 | 1,050,436 | 4,375,445 | 33,41 | 4.17 57.6 
Michigan............... 27 17,535 8.5 148, 387 748,159 | 42.67 | 5.04 51.9 
Ylinois.................. 199 303 60, 217 8.0 481, 714 | 2,380, 862 | 39.54 | 4.94 100. 0 
Indiana, Kentucky, 

and Wisconsin........ 207 284 58, 754 8.1 478,728 | 2,342,773 | 39.87 | 4.89 58.1 
Alabama................ 208 255 52, 943 7.9 418, 182 | 2,732,008 | 51.60 | 6. 53 84.9 
Tennessee. ............. 197 313 61, 727 8.1 499, 893 | 1,803,773 | 29.22 | 3.61 89. 0 
Virginia, Georgia, Flor- 

1 Ss and Louisiana....| 251 301 75, 602 8.1 614,517 | 2,472,577 | 32.71 | 4.02 100.0 
et EE 172 255 43, 930 8.0 351,445 | 2,231,625 | 50.80 | 6.35 100. 0 
Eastern Missouri, Min- 

nesota, and ‘South 

Duo RSEN AES 180 286 51, 440 8.2 420, 924 | 2,431,969 | 47.28 | 5.78 84.9 
Kansas. ................ 190 268 50, 925 7.9 401,843 | 2,445,030 | 48.01 | 6.08 100.0 
Western Missourl, Ne- 

braska, Oklahoma, 

and Arkansas......... 200 302 60, 451 7.9 478,062 | 2,327,845 | 38.51 | 4.87 100. 0 
TexaS...-.-.....-.------ 159 301 47, 908 7.8 375, 631 | 3, 166,025 | 66.00 | 8.43 92. 9 
Colorado, Wyoming 

Montans; Utah, an ; 

Idabo..............-.. 122 360 43,962 7.1 311,228 | 1,835,368 | 41.75 | 5.90 96. 3 
Californla............... 524 295 | 154,605 8.0 | 1, 235, 786 | 8,300,586 | 54.08 | 6.77 97.6 
Oregon and Washington.| 238 277 65, 937 8.2 587, 443 | 2,252,849 | 34.17 | 4.19 100. 0 

Total iia 4, 631 287 |1, 830, 780 8.0 |10, 664, 655 | 57,344, 472 | 43.09 | 5.88 89. 3 


1 Exclusive of Puerto Rico. 2 See footnote 2, table 19, 
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TRANSPORTATION 


The quantity and proportion of cement shipped by each of the 
major methods of transportation for 1948-51 are listed in table 24. 
Owing to several revisions in the 1948 and 1949 figures it was con- 
sidered advisable to include those years in the present table. The 
percentage shipped in bulk increased 6 percentage points from 1950 
to 1951 to 61 percent of the total shipments. A 3-percentage-point 
increase in the proportion of shipments by truck was noted, whereas 
the proportion shipped by rail decreased 2 percentage points and the 
proportion shipped by boat decreased slightly. 


TABLE 24.—Shipments of portland cement from mills in the United States,! 
1948-51, in bulk and in containers, by type of carrier 


In bulk In containers Total shipments 
Type of carrier Bags ed - - 
3 0 er- 
Barrels |Percent pane ciati talners (barrels) Barrels cent 
(barrels) (barrels) | rels) 
1948 
dh oa cdi 3416,966,945 | 319.9 | 16, 242,337 | 1,329,250 |........ 17, 571, 587 | 34, 538,532 | 16.9 
Railroad........... 366, 769,925 | 378.4 | 82, 889, 312 | 16,513, 115 | 15,850 | 99, 418, 277 |166, 188, 202 | 81.3 
BOB. cs acemnucucse 1, 440, 323 1.7 | 2,103,000 34, 605 2,137,605 | 3, 577,928 1.8 
Total ccc 85,177,193 | 100.0 |101, 234, 649 | 17,876,970 | 15,850 |119, 127, 469 |204, 304, 662 | 100. 0 
Percent of total.... aT EE 49. 8.8 5 58.3 100.0 |...... 
———————|I———g|——————————IL————————I—IIL——————————— === 
1949 
POEs oot ti Es 424, 347, 015 23.9 1316, 683,392 | 1, 445, 080 318, 129,372 | 42, 476,387 | 20.6 
Railroad........... 75, 382, 590 74.0 |372, 029,343 | 13,042, 686 | 9,335 |385, 081, 364 ¡160, 463, 954 | 77.9 
107 ASS 2, 171, 648 2.1 3 936, 32, 123 125 3 968,336 | 3,139, 984 1.5 
GË uou 101, 901, 253 | 100.0 | 89, 648, 823 | 14, 520,789 | 9,460 |104, 179, 072 |206, 080,325 | 100.0 
Percent of total.... MB Lou canas 43. 5 7.0 (5) 50. 5 100.0 |...... 
1950 
Si IS 432, 813, 799 26.4 | 21, 554, 555 357, 547 |........ 21, 912, 102 | 54,725,901 | 24.0 
Railroad........... 89, 209, 877 71.0 | 77,911, 406 | 2,979,928 | 11,318 | 80,902, 652 |170,112, 529 | 74.7 
Boat- aoo AA 2, 495, 582 2.0 400, 21, 418 454 422,624 | 2, 918, 206 1.3 
"utat aos 124, 519, 258 | 100.0 | 99,866,713 | 3,368,893 | 11,772 |103, 237, 378 |227, 756, 636 | 100.0 
Percent of total.... BEY med 48.8 1.6 (5) 45.3 100.0 |...... 
1951 
Tinto o 442, 899, 170 29.2 | 22,366, 199 186, 924 |........ 22, 553, 123 | 65, 452, 203 | 27.2 
Rallroád.......-..- 102, 233, 611 69. 5 | 70,327, 861 673,634 | 8,558 | 71,010,053 {173, 243,664 | 71.8 
illo RESP ER EY 1, 940, 483 1.3 406, 895 18,416 | 1,521 516,832 | 2,457,315 1.0 
"Total. 147, 073, 264 100. 0 | 93, 190, 055 878,974 | 10,079 | 94, 080, 008 |241, 153, 272 | 100.0 
Percent of total.... O10 lomas 38. 6 0.4 (5) 39.0 100.0 |...... 


1 Includes Puerto Rico. 

2 Includes steel drums and iron and wood barrels, 

3 Revised figure. 

4 Includes cement used at mills by producers as follows—1948: 645,420 barrels; 1949: 643,174 barrels; 1950° 
929,451 barrels; 1951: 1,368,117 barrels. 

5 Less than 0.05 percent. 


CONSUMPTION 


Table 25 shows that the indicated consumption of portland cement 
in 1951 was higher in 29 States and lower in 19 States and the District 
of Columbia compared to 1950. Percentage increases ranged up to 
29 percent in Maine and Oregon, with Ohio, Florida, Nevada, Colo- 
rado, Louisiana, and Virginia also showing substantial gains. Largest 
percentage decline was in South Dakota, where apparent consumption 

302512—54——-18 
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was 25 percent lower than in 1950. California, Texas, New York, 
Pennsylvania, Ohio, Illinois, and Michigan, in that order, were the 
largest consumers of cement in 1951. These 7 States accounted for 
47 percent of the total consumption in continental United States, 
and the 12 non-cement-producing States and the District of Columbia 
accounted for 12 percent. 


TABLE 25.—Destination of shipments of finished portland cement from mills in 
the United States, 1949-51, by States 


1951 


Destination 


Continental United States: 
Ala 


WAM Bere co ee eases: Sauces 2, 910, 444 3,395, 505 3, 736, 413 +10. 0 
Arizonó A soe che ec EE 1, 262, 378 1, 572, 137 1, 681, 846 +7.0 
Arkonsgs oonan 2, 058, 505 2, 406, 455 1, 854, 107 —23. 0 
California. .--....oooooooooocococoocooo.- 19, 943, 561 23, 508, 046 25, 191, 516 +7.2 
Color O een ee en esr Ee 2, 041, 456 2, 432, 616 2, 858, 840 +17.5 
Connecticut 7... 2, 381, 551 2, 629, 280 2, 770, 756 +5. 4 
Delaware !.........-.-.-..----------.-.- 746, 858 806, 434 783, 892 —2.8 
District of Columbia !.................. 1, 345, 897 1, 484, 834 1, 457, 896 —1.8 
TIONG EE 4, 487, 460 4, 998, 502 6, 051, 603 +21. 1 
EN A A es 2, 848, 784 3, 313, 750 3, 513, 978 +6.0 
Idaho. 2.22. sevo EE 1, 041, 074 1, 004, 858 1, 154, 434 -+14.9 
TO A A ee tate ees 11, 385, 563 11, 557, 409 12, 286, 321 +6. 3 
A A ee Nee es 5, 578, 176 5, 611, 993 6, 354, 398 +13. 2 
TOWS Secs all 4, 844, 659 4, 828, 232 , 948, 586 +2. 5 
Lë ET EEN 4, 137, 843 4, 793, 853 4, 477, 884 —6. 6 
Kentucky... 22-2 eee eee 2, 402, 306 2, 559, 713 2, 925, 136 +14.3 
ÉIER, TEE 3, 986,777 4, 551, 836 5, 282. 319 +16. 0 
E EE 638, 383 549, 577 711, 192 +29. 4 
Maryland. A A nce esse 3, 498, 499 4, 406, 182 4, 398, 730 —0.2 
Massachusetts !..... 220000000000 3, 542, 911 4, 161, 610 4, 153, 399 —0. 2 

(dl AA EEN 9, 291, 483 9, 645, 331 10, 693, 060 +10. 9 
il A Eed ee NEE Set 4, 441, 401 4, 896, 145 4, 520, 518 —7.7 
Mississippi 1... 1, 787, 000 1, 676, 409 1, 670, 933 —0. 3 

SSOUITIOL IS ese A ee 4, 541, 405 5, 852, 265 5, 663, 459 —3 
Montana... 782, 781 1, 405, 328 1, 576, 885 +12. 2 

Nebraska... .......--.....-------------- 2, 537, 791 2, 538, 361 2, 356, 433 —7. 
Nevada liso isaac cd 249, 342 325, 997 389, 815 +19. 6 
New Hampshire 1...................... 542, 685 520, 977 442, 168 —15.1 
New Jersey ! eee eee 6, 109, 668 7, 239, 023 8, 231, 613 +13. 7 
New Mexico lll ocio 1, 201, 189 2, 101, 080 1, 745, 162 —16. 9 
NOW YOrk...:.. gebiede Neier 16,353, 001 15, 537, 337 16, 248, 279 +4.6 
North Carolina !. .....................- 8,048, 417 3, 699, 380 3, 683, 471 —(). 4 
North Dakota !.......................- 125. 855 928, 766 1, 004, 990 +8. 2 
ODIOS EE 10, 057, 975 10, 307, 833 12, 967, 938 3-25. 8 
Oklahom8............. oec cer eie Rm 3, 884, 555 4, 425, 102 3, 781, 008 —14. 6 
A TEE 2, 559, 215 , 603, 223 3,349, 725 +28. 7 
Pennsylvania. ........................- 12, 738, 153 15, 093, 106 16, 133, 233 +6. 9 
Rhode Island 1......................... 728, 803 845, 092 956, 077 +13.1 
South Carolina......................... 1, 488, 318 2, 069, 957 2, 318, 122 +11. 7 
South Dakota -2-0 00-00-0aoMO 1, 093, 465 1, 354, 744 1, 012, 080 —25. 3 
' Tennesseo................. Ll reel else 4, 139, 920 4, 565, 588 4, 792, 334 +8. 0 
do O a eet e 13, 183, 797 16, 671, 621 16, 618, 808 —0. 9 
A BEER 1, 155, 920 1, 279, 828 1, 191, 237 —6.9 
Vermont ua ci meia ule 445, 759 817, 345 330, 400 +4. 1 
VIPRINIG oe tte EEERE 3, 832, 190 4, 068, 441 4, 719, 467 +16. 0 
Washington... 4, 031, 244 4, 210, 197 4, 518, 034 +7.3 
West Virginia............... lll... 2, 803, 256 1, 898, 334 1, 802, 019 —5.0 
WISCONSIN DEEG 4, 540, 926 5, 274, 002 5, 226, 527 —0. 9 
MW VOIDIDnE usadas dara e 779, 372 649, 695 606, 912 —6.6 
Unspecifled............................ 52 35, 04 7, 536 —78. 5 
Total continental United States...... 200, 248, 023 222, 608, 378 235, 047, 389 +5. 6 
Outside continental United States 3........ 5, 832, 302 5, 148, 258 6, 105, 883 +18. 6 
Total shipped from cement plants.... 206, 080, 325 227, 756, 636 241, 153, 272 +85. 9 


1 Non-cement-producing State. 
2 Direct shipments by producers to foreign countries and to possessions and other areas administered by 
the United States (Alaska, Hawaii, Puerto Rico, etc.), including distribution from Puerto Rican mills. 
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LOCAL SUPPLY 


The surplus or deficiency in the quantity of cement locally available 
is indicated in table 27. The comparison is based on shipments from 
mills and on consumption shown by State receipts of mill shipments. 
The 1951 deficiencies occurred in 2 States and in all 6 divisions. 

The total surplus from producing States in 1951 was distributed as 
follows: 28,479,713 barrels to non-cement-producing States, Alaska 
and Hawaii; 2,727,647 barrels to destinations outside continental 
United States (excluding local consumption of Puerto Rican produc- 
tion); and 7,536 barrels to unspecified destinations. 


TABLE 27.—Estimated surplus or deficiency in local supply of portland cement 
in cement-producing States, 1950-51, in barrels 


1950 1951 


State or division 
Estimated Estimated 
Shipments Surplus or | Shipments Surplus or 
from mills | “OBSUMP- | deficiency from mills | “0SUMP- | deficiency 


tion tion 

AISDRING cocineta 10, 574,955 | 3,395,505 | Lu. 179,450 | 10,586,825 | 3,730,413 | +6, 850, 412 
Ai ul APR, ARAS 26, 685, 004 | 23,508,046 | -1-3,1706, 058 | 28, 956, 470 | 25, 101,516 | +3, 764, 954 
JO claws peteenseacens 7, 857, 969 | 11, 557,409 | —3, 699, 8, 377, 387 | 12, 286,321 | — » 
Li WE 7,231,807 | 4,828,232 | L3 403, 575 , 024,402 | 4,948, 686 | +3, 075, 906 
ISA. cre 8,759,103 | 4, 793, 853 , 965, 8,163,916 | 4,477, +3, 686, 032 
Michigan aon 12, 854,423 | 9, 645, 331 T , 209, 002 | 14, 112, 639 | 10, 693, 060 3, 419, 579 
nr 222 2=pacuziía 9,779,657 | 5,852, 265 3,927,392 | 10, 217, 421 , 663, 4, 553, 062 
DOMO abetos as 10, 512, 004 | 10, 307, 833 204, 171 | 11,872, 278 e —1, 095, 
Pennsylvania..-------------- 39, 450, 611 | 15,093, 106 | 4-24, 357, 505 | 41, 560, 431 | 16, 133, 233 |-1-25, 427, 198 
Lal ¿cczsonicss 3,187,451 | 1,711,217 | +1,476,234 | 4,297,583 | 2,519,095 | +-1, 778, 488 
Tennessee. --.-------------- 6, 663, 427 | 4,565,688 | -+2,097,839 | 7,162,841 | 4,792,334 It 970, 507 
TOTAS AA 17, 281, 521 | 16, 671, 621 -+-609, 900 | 17, 642, 654 | 16, 518, 808 1, 123, 
Colorado, Arizona, Wyo- ; 

ming, Montana, Utah, 

ANG AA LL. veraces Rae £a 7,886,861 | 8,344, 462 —457, 601 | 8,264,888 | 9,070,154 — 805, 266 
Oregon and Washington....| 6,950,797 | 6,813, 420 +137,377 | 7,589,484 | 7,867,759 ~—278, 276 


Georgia, Kentucky, Vir- 
ginia, Florida, Louisiana, 
and South Carolina....... 10, 732, 533 | 21, 562, 199 | —10, 829, 666 | 11, 913, 915 | 24,805,625 |—12, 801, 710 
Indiana, Wisconsin, Minne- 
sota, Nebraska, Okla- 
homa, South Dakota, and 
Prem 22,041, 790 | 26, 506,802 | —4, 465, 012 | 22,102, 808 | 25,105,071 | —2, 942, 26 


GUNNA is cae as an pede UM 4,908,034 | 6,304,516 | —1,390,482 | 5,148,419 | 6,201,649 | —1, 053, 230 
New York and Maine...... 14, 398, 689 | 16,086,914 | —1, 688,225 | 15,098,821 | 16,959, 471 | —1, 860, 650 
Total eee ee ita: 227, 756, 636 |197, 548, 319 | +30, 208, 317 |241, 153, 272 |209, 938, 376 |-+-31, 214, 896 


PRICES 


The average net mill realization of all portland cement shipped 
from mills in 1951 advanced to $2.54 per barrel from $2.35 in 1950. 
The average net mill realization in each quarter of 1951:was: First, 
$2.53; second, $2.53; third, $2.54; and fourth, $2.55. 

The composite wholesale price index (1926=100) of portland 
cement, f. o. b. plant, according to the Bureau of Labor Statistics, 
was 147.2 in 1951, whereas in 1950 it was 136.6. 


Average mill value per barrel, in bulk, of portland cement in the United States,! 


A vim wed A A $1: 72.1 1040 ocios oca sd ORE US $2. 30 
EA A - E A 2. 35 
LR a rc - 2. 18|1951....... dic oU E EE E 2. 54 


1 Includes Puerto Rico and Hawali, 1946; Puerto Rico only, 1947-51. There has been no production in 
Hawaii since 1946. 


268 MINERALS YEARBOOK, 1951 


FOREIGN TRADE * 


Imports.—Imports of hydraulic cement amounted to 893,000 barrels 
in 1951, 37 percent less than in 1950. For the most part, purchases 
were made from Germany and the United Kingdom (England). 
Imports of all hydraulic cement, except white, nonstaining, and other 
special cements, for 1949-51 are listed by country of origin in table 
29. Imports of white, nonstaining cement in 1951 amounted to 
10,480 barrels valued at $54,270. 


TABLE 28.—Hydraulic cement SE eg consumption in the United States, 


[U. S. Department of Commerce] 


Year Barrels Value Year Barrels Value 
tt A 3,734 $15,531 || 1049......................- 109, 821 $329, 969 
LEE 4, 606 28, 668 || 1950....................... 1 1, 409, 974 3, 610, 056 
A IS eek 282, 752 785,120 || 1951..................-..... 892, 703 3, 162, 960 
1 Revised figure. 


TABLE 29.—Roman, portland, and other hydraulic cement imported for consump- 
tion in the United States, 1949-51, by countries ! 


1U. S. Department of Commerce] 


1949 1950 1951 


Country a SS SS 
Barrels Value Barrels | Value Barrels Value 

Belgium-Luxembourg..................... 37,412 | $90,767 38, 286 | $102, 774 10, 856 $20, 187 

¡AA A S vei E EE. 639 2, 162 16, 896 79, 324 929 : 
Colombia: owe ede Ed AA bsec EE 42,510 | 146,439 12, 449 20, 632 
Denmstk.:. ot Sate 00-2 92909292 6s MAA A A sisi tees 53 231 
Dominican Republic...................... 1, 516 AAA A AA A 
(d EE, PA teas essc et red 7 48. A A 
Germany coi cia on dl 26, 620 75,000 | 2746, 426 {1,981,880 | 722,478 | 2, 494, 679 
A PROLES M Pm 71,797 | 205, 897 84 285 
MORICO...¿coccicancsrs iia ua rud ael: 16, 017 40, 722 77,118 | 158,717 2, 567 5, 326 
AAA 9 959009 O A , (004: A PR 
NO WAV zu sto are ORIS OR es 11,750 22, 853. E PA PS AAA 
United Kingdom......................... 15, 832 81,063 | 405,772 | 902,306 | 130, 064 536, 269 
béo A A A A cece à , 845 
d Ke) d A O A a 109, 786 | 329,827 |*1,405,062 |3, 584, 936 | 880, 565 | 3, 101, 630 


t Excludes ‘‘white, nonstaining, and other special cements.” 
2 Revised figure. 


Exports.—For the first time in several years cement exports in- 
creased over the previous year. Total exports were 2,933,000 barrels 
valued at $9,964,000. Shipments to South America dropped sharply, 
but a revived demand from Canada, Mexico, Cuba, and other countries 
of North America resulted in export to this continent of about 1 million 
barrels more in 1951 than in 1950. 

Shipments of hydraulic cement to possessions and other areas ad- 
ministered by the United States in 1949-51 are shown in table 32. 


4 Figures on imports and exports compiled byjM.JB. Price and]E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 


d 


CEMENT 


269 


TABLE 30.—Hydraulic cement exported from the United States, 1947-51 


IO. S. Department of Commerce] 


Year 


total ship. 

otal ship- 

Barrels Value ments from 

mills 

1 6, 771, 250 | 1 $21, 826, 718 3.6 
5, 922, 103 20, 917, 176 2.9 
4, 561, 899 15, 960, 054 2.2 
2, 418, 435 7, 274, 564 1.0 
2, 932, 787 9, 963, 721 1.2 


! Exclusive of 198,723 barrels, valued at $839,916, exported under the Army Civilian Supply Program. 


TABLE 31.—Hydraulic cement exported from the United States, 1949-51, by 
country of destination 


[U. 8. Department of Commerce] 


1949 1950 1951 
Country 
Barrels Value Barrels Value Barrels Value 
North America: 
perum AAA A aoe ween nnn BRE 1, 324 $5, 861 
A E , 505, , 080, ] 
Newfoundland-Labrador . 1,6 3, $1, 698, 622 971, 824 8, 767, 895 
Central America: l 
British Honduras......... 1,050 4, 523 5, 424 325 1, 219 
ALA A IO RT 36, 203 90, 500 881 514 2, 501 
OA RN 43, 187 155, 430 142, 838 38, 604 144, 031 
El Salvador.---.----------- 33, 594 136, 713 48, 006 25, 574 99, 490 
Guatemala EE 26, 656 100, 25, 4,90 30, 436 
ET EE , 20 277, 092 141, 971 74, 866 267, 661 
IV IGRIHOOR a Ek 52566 de oes 6, 167 24, 804 ; 5, 5 21, 432 
PABDSDIR 2222 2432226295 2, 059 18, 632 8,846 67 4, 60 
Lt EE 126, 381 490, 670 660, 791 218, 846 878, 481 
West Indies: 
British: 
Bahamas: 7 Ggs ke e 11, 366 47, 118 7,668 » 282 37, 760 
VT MA 49 1, 930 2, 246 18, 493 68, 141 
Leeward and Wind- 
ward Islands.......... 485 1, 845 3, 671 1, 880 6, 576 
Trinidad and Tobago... 1, 927 8, 253 4, 3, 050 11, 260 
E RE AA 206, 246 980, 613 1, 115, 206 611, 360 1, 632, 358 
Dominican Republic...... 62, 963 7, 905 92, 699 33, 993 124, 642 
French West Indies....... 2, 963 10, 608 5,075 6, 625 21, 945 
E RR TE N 27, 058 , 909 116, 683 102, 220 266, 691 
Netherlands Antilles...... 78, 404 259, 116 179, 311 99, 036 249, 207 
Total North America...| 2,345,044 | 8,035, 721 4,095, 416 | 2, 226, 952 7, 632, 178 
South America: 
Pc ROA 953 1, 721 6,370 518 4, 997 
Olga ias kono 90 694 5, 257 462 2,777 
Dll MEM PEA 33, 021 187, 209 16, 285 10, 558 85, 703 
Ghigs AIR A mS 2, 501 21, 593 27, 480 2, 695 21, 082 
Aia AAA 54, 453 332, 320 193, 528 9, 103 72,857 
EE gege ese 61, 945 221, 563 25, 786 9, 157 14, 883 
TRACI iio 2, 488 13, 726 1, 032 250 3, 000 
AER eee 3, 057 18, 450 9, 982 1, 335 10, 527 
SiTe tat: ne IA 8, 525 27, 257 3, 827 1, 368 5, 007 
po AAA ARO 472 4, 6 50 693 
Venezuela- -.------------- 1,761,951 | 6,072, 034 2, 444,041 558, 721 1, 597, 675 
Other South America..... 76 SUM A EA MIDA A 
Total South America...| 1,919,621 | 6,901, 614 2, 734, 211 588, 217 1, 819, 261 
Europe: 
Belgium-Luxembourg..... 132 955 2, 096 396 3, 888 
y AS eet sd 829 4, 264 106 1, 507 6, 446 
LE on SAA, A EE 12, 172 339 2, 706 
ain LAE PES MA A MOMS MIENNE 284 8, 014 
Turke TO CSS EEDA 479 1, 259 123, 184 59, 632 206, 830 
Other Europe............. 391 5, 403 0,2 
Total Europe........... 1,831 11, 881 141, 856 , 82,701 229, 147 
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TABLE 31.—Hydraulic cement exported from the United States, 1949-51, by 
country of destination—Continued 


[U. S. Department of Commerce] 


1949 1950 1951 
Country Geelen 
Barrels Value Barrels Value Barrels Value 
Asia: 
Bahrein..................- 4, 401 $26, 903 3, 154 $12, 920 1,372 $7, 276 
O AA 4 15 1, 512 0 
Indonesía................. 80, 075 254, 534 4, 902 9, 6, 249 30, 043 
e A EE PENSA eO esos] AES a ee eats dE 2, 980 13, 000 
LH EE 179 733 2,175 9, 152 3, 992 19, 128 
Taree) unidas 1, 388 13, 455 25, 698 173,715 7, 035 43,147 
CT 44, 633 143, 116 60 ¿eg a E KEE EE 
Eoren -0 MiMMMMM MO 61, 843 201, 592 |.......----- EE A TEA S 
Kuwait................... 9, 320 42, 655 3, 500 14,600 IA A 
Philippines. .............. 17, 873 70, 381 3, 783 30, 438 6,171 62, 838 
Saudi Arabia............. 47, 682 153, 131 8, 503 27, 363 18, 323 72, 451 
Other Asia ---- 652 4, 525 79 PSV ve AA A 
Total Asia. ............. 268, 063 911, 425 51, 869 291, 818 46, 131 248, 113 
Africa: 
French West Africa... 6, 731 AR M SENS A AA EE 
Liberiía..................- 1, 250 48i T. AS msi 362 1, 910 
Nigeria... 4, 915 16,419 A AO EPA EE 
Union of South Africa... 2, 005 ¿lA OO 198 1,809 
Other Africa. ............. 1, 420 4, 073 92 387 135 1, 018 
Total Africa............ 16, 321 56, 385 92 387 695 4, 737 
Oceania: 
French Pacific Islands.... * 4,036 14, 034 1, 094 4, 107 3, 693 18, 582 
New Zealand............. 4, 108 17, 922 856 2, 998 8, 499 12, 460 
Other Oceania. ........... 2, 785 11, 072 988 3,771 899 4, 243 
Total Oceania. ......... 11, 019 43, 928 2, 038 10, 876 8, 091 30, 285 
Grand total............. 4,561,899 | 15,960,954 | 2,418,435 | 7,274,564 | 2,932, 787 9, 963, 721 


TABLE 32.—Hydraulic cement shipped to possessions and other areas adminis- 
tered by the United States, 1949-51 


{U. S. Department of Commerce] 


1951 1 


Area 
Barrels Value 


Value 


American Samoa.............. $1, 151 527 $2, 209 
E A econ 22, 794 6, 650 38, 383 
Puerto Rico.................. 91, 125 6, 915 41,791 
Virgin Islands................. 123, 340 16, 123 55, 065 
Wake Island.................. 89] ^ .950 AAA AAA 463 


1 Data cover period January thru July; beginning in August 1951, not separately classified. 


TECHNOLOGY 


The Administrative Committee on Standards of the American 
Society for Testing Materials approved the following revised tentative 
specifications and methods, which had been recommended by Com- 
mittee C-1 on Cement: (1) Methods of Chemical Analysis of Portland 
Cement (C 114-47); (2) Tentative Methods of Chemical Analysis of 
Portland Cement (C 114-48 T); (3) Tentative Specifications for 
Air-Entraining Additions for Use in the Manufacture of Air-Entraining 
Portland Cement (C 226—50 T) ; (4) Specifications for Portland Cement 
(C 150-49) and of Tentative Specifications for Áir-Entraining Port- 
land Cement (C 175-50 T); (5) Method of Test for Autoclave Expan- 
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sion of Portland Cement (C 151-49); and, (6) Tentative Definition of 
the Term Addition as Applied to Hydraulic Cement (C 219-48 T). 

A technique for measuring with a porosimeter the degree of cement 
clinker burning was described. The authors believed that the method 
would be more satisfactory than the former practice of judging degree 
of burning by appearance, "feel" or measuring liter weight. The 
porosimeter method was said to be accurate and rapid, requiring less 
than 5 minutes per determination.’ 

A series of three articles translated from a French publication 
covered a detailed study of the thermal efficiency of the rotary cement 
kiln. Obtaining highest possible thermal efficiency in the manufacture 
of cement is of major concern to the producer because of resultant 
lower output unit cost. The author found that efficiency of cement 
kilns varied from 17 to 53 percent.? 

Another series of articles dealing with all phases of the evaluation 
and development of maximum cement and lime kiln efficiencies 
appeared in a trade magazine.’ | 

Published in a trade magazine were brief summaries of several 
reports on cement research in Japan. They dealt with such problems 
as determinations of fineness, free magnesia and sulfur trioxide, influ- 
ence of grinding mediums, blast-furnace slag additions, puzzolans, 
and chemical reactions of cement and aggregates.* 

Methods of testing for thickening time and rate of hardening, and 
stability of high-temperature oil-well cement in Mexico were described 
in an article.? 

Other papers published included a description of an apparatus and 
method for quick determination of plasticity of masonry cement mor- 
tar ' and a summary and analysis of research on the influence of 
cement particle size on strength of concrete.!! 


WORLD REVIEW 


Available statistics on world production of cement in 1947-51 are 
shown in table 33. 


5 Yoshii, T., and Murakami, Y., Porosimeter Method for Measuring Degree of Clinker Burning: Rock 
Prod., vol. 54, No. 11, November 1951, pp. 88-89, 92. 

6 Jaspers, M. J. M., An Examination of the Thermal Efficiency of the Rotary Cement Kiln: Pit and 
Quarry, er Ne. 1, July 1951, pp. 103-107; vol. 44, No. 4, October 1951, pp. 88-93; vol. 44, No. 5, November 
1951, pp. ` 

7 Azbe, V. J., Evaluation and Development of Kiln Efficiencies: Rock Prod., vol. 54, Nos. 4-12, April- 
December 1951; April, pp. 113-116, 126; May, pp. 73-75, 104; June, pp. 113-115, 140; July, pp. 65-68; August, 
pp. E 191; September, pp. 71-74; October, pp. 109-112; November, pp. 85-87, 109; December, pp. 
99-101, 136. 

8 Rock Products, Japanese Cement Research: Vol. 54, No. 9, September 1951, pp. 98, 100, 102. 

9 Core, C. B., High-Temperature Oil-Well Cement: Rock Prod., vol. 54, No. 10, October 1951, pp. 142, 152. 

10 Wilsnack, G. C., Apparatus for Quick Determination of Plasticity of Masonry Cement Mortar: Rock 
Prod., vol. 54, No. 10, October 1951, pp. 114-117. 

11 Rock Products, Influence of Cement Particle Size on Strength of Concrete: Vol. 54, No. 5, May 1951. 
pp. 88-92. 
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TABLE 33.—World production of hydraulic cement, 1947-51, by countries, in 
thousands of metric tons! 


[Compiled by Helen L. Hunt} 


Country ! 1947 1948 1949 1950 1951 
North America: 
Canada (sold or used by producers)..... 1, 895 2, 243 2, 527 2 2, 658 2, 687 
Eeer 276 285 312 316 3 383 
Dominican Republle. ................. 17 43 54 70 104 
Guatemala.................... l.l... 28 32 36 42 57 
Mex Oracion cac 2 999 2 1,080 1, 228 21,58 | 1,615 
NICATQgUA. -.ooocooccccococococoacono 16 16 16 17 20 
e A A A A 41 51 75 
United States. ............ LLL LL... 32, 316 35, 626 36, 313 39, 273 42, 548 
South America: 
Argentina. Lll cssc lss- 1, 363 1, 252 1, 452 3 1, 572 1, 543 
Bolivia... a 39 39 42 3 36 33 
e Al nes A 914 1,112 1, 281 1, 382 1, 440 
Léi eh — S eges eet tee 602 540 495 513 698 
Colombia. ................-.. LLL eee 346 364 475 580 641 
E el ROME MEER SA AENA 33 40 52 58 79 
POM seecc ected EE 256 282 281 331 367 
AT ---0------0aM AA 281 287 293 305 301 
Venezuela..........................-.- 146 215 285 501 621 
Europe: 
USA oorr e de 281 721 1, 091 2 1, 239 1,475 
IT 22.2 ee. 2, 609 3, 331 2. 925 3, 557 4, 395 
E ecce AS (9 3 325 Di (4) 
Czechoslovakia................ LLL... 1, 404 1, 650 1, 738 (4) 4) 
DenimBrk.... e ed ee ee 634 769 834 873 985 
y 1 AAA lec ok 418 556 656 743 829 
Is A clon chaos A 2 3, 855 3 5,379 6, 443 7. 208 8, 125 
¡FE A ue due mL ees 76 160 234 
Germany 
West Germany.................... 2, 906 5, 581 8, 460 10, 877 12, 204 
East Germany.................... (0 76 1, 
Oreeeg ----------- EE EE 182 288 3 326 352 432 
A A 209 3145 3 640 D) 4) 
lrelütd. e onse Senne CiU RE Red 29 398 3 431 444 4 
Italy A Se e zuo etes duis 2, 754 3, 144 4, 037 5,004 5, 578 
Luxembourg.......................... 89 102 121 125 132 
Netherlands........................... 510 589 552 593 702 
Norway............. S REPRE DAP yt ae 473 526 592 2 582 720 
Ee WEE ENEE 1, 522 1, 824 2, 200 22, 512 2, 688 
e BEE 428 498 521 573 
a A codi a polacco 422 452 560 650 (4) 
Spain- A AI esses 2, 186 2, 331 2, 248 3 2, 522 2, 741 
Sd BEE 1, 550 1, 486 1. 698 3 1, 936 2,012 
Switzerland........................... 5 21,022 2977 1, 078 1,315 
SI A AA A PCR 4, 800 6, 600 8, 000 10, 500 12, 400 
United Kingdom.............. EE 7,072 8, 657 9, 364 9, 913 10, 388 
Yugoslavia....................... DENEN 1, 233 1, 188 1, 300 1, 219 1, 145 
Asia: 
O A A A A A ene Ee E 63 
Du te een ce ee ce 416 (4) 5 218 5 430 (4) 
Hong Kong 000-0 34 53 59 72 
A A EE 1, 471 1, 578 2, 136 2, 652 3, 252 
Indochlüa.. erh Seeerei 40 154 144 212 
Indonesia.............................. 10 38 (4) (4) 3 100 
A A AS AN 8 43 65 59 64 65 
E A E A Spatorauaa cd 7 66 9 75 
aleeden AE 328 160 241 430 
A QUEE Cao cs 1, 236 2 1,859 2 3, 277 2 4, 463 6, 548 
Korca: 
Korea, Republic of................ 18 17 24 10 to 
North Korea.....................- 3 150 (4) (4) (4) 4) 
eben, eweg arre R m re reaches 107 209 233 303 
Pakito isc ciere nct (10) 2 228 3 429 421 507 
Philippines............................ 134 120 201 292 309 
Me a 48 54 58 68 
Taiwan (Formosa) 3................... 193 3 236 281 332 389 
"THANANG oia oca creado ees 59 83 127 166 312 
Y hold E O UCM PUN 350 345 2 377 3 396 369 


For footnotes, see end of table. 


CEMENT 273 


TABLE 33.—World production of hydraulic cement, 1947-51, by countries, in 
thousands of metric tons'—Continued 


_ [Compiled by Helen L. Hunt] 
Country ! 1947 1948 1949 1950 1951 
Africa: 
RADO s isin Sk EE eg 128 130 128 2 324 448 
pa ERRE A Ae 115 127 2144 2174 205 
EPA EIA UR eet 648 768 2 889 2 900 1, 145 
o IA AR ANA re (4) 8 8 (4) ) 
French Morocco- eeneg ee rios 219 262 264 321 377 
ACOSO: EE EE 7 4 6 5 5 
Mozambique- ------------------------- 36 37 46 50 77 
Southern Rhodesia....---------------- 71 271 83 156 163 
Aki A AO O NIN ARCA 115 162 168 169 187 
Union of South Africa................. 1, 252 1, 308 1,363 1,847 1, 953 
Oceania: 
AustrAHa et ty EEN 896 1,030 21,076 21,278 1, 236 
New Zenland RIA E 219 247 254 256 163 
AA AA AAA 2 85, 800 2 102, 200 2 115,000 131, 500 147, 200 


1 In addition to countries listed, hydraulic cement Is produced in Albania and Eritrea, but production 
is believed to be negligible. 

2 Revised figure. 

3 Estimate. A 

4 Data not available; estimate by senior author of chapter included in total. 

3 Manchuria only. 

ê Beginning September 1947, excludes Pakistan. 

7 Fiscal year ended March 20 of year following that stated. 

$ Production in Government-operated pants only. 

3 Fiscal year ended March 31 of year following that stated. 

10 Included in India. 

1! Fiscal year ended June 30 of year stated. 


Chromium 


By Norwood B. Melcher and John Hozik? 


ka 
GENERAL SUMMARY 


OMESTIC production of chromite in 1951 was the highest since 

the end of World War II, imports were second only to those of 

1948, and consumption by each of the three major industries— 
metallurgical, refractory, and chemical—was the largest on record. 
. World production, with Turkey in the forefront, reached a new peak 
of 2.8 million metric tons. . 

Although the new supply of chromite available in 1951 was 10 
percent higher than in 1950, the greater rise of 24 percent in domestic 
consumption caused the balance between new supply and actual 
consumption to be the closest since 1946. As a result, National 

Stockpile requirements were not satisfied. Consumers’ stocks 
increased slightly in total but decreased in terms of months’ supply. 

To enlarge the supply of chromium ores, a depot was established at 
Grants Pass, Oreg., for purchasing up to 200,000 long tons of specifica- 
tion-grade domestic chromium ores at incentive prices. The program 
got under way in August and was responsible for the rise in annual 
output from 400 short tons in 1950 to over 7,000 tons in 1951; the 
number of operators increased from 1 to 34. At year end, negotiations 
were in progress between the Government and a private company to 
reactivate the Mouat mines in Montana. 

Government regulations during 1951 included placing chromite and 
chromium alloys under export-license control. In August the Offce 
of Price Stabilization exempted chromite from the General Ceiling 
Price Regulation, and the National Production Authority restricted 
the inventories of chromium ferroalloys to a 45-day supply and re- 
quired users to submit proposed monthly melt schedules for approval. 

Quoted prices for foreign chromite at Atlantic coast ports advanced 
18 to 26 percent during the year. 


TABLE 1.—Salient statistics of chromite in the United States, 1946-51, in short 


tons 
1946 1947 1948 1949 1950 1951 
Domestic production uments): 4, 107 948 3, 619 433 404 7,056 
Imports for consumptíon............. 757,391 | 1,106, 180 | 1, 542, 125 | 1, 203, 852 | 1, 303, 713 | 1, 429, 020 
Total new supply................ 761, 408 | 1, 107, 128 | 1, 545, 744 | 1, 204, 285 | 1, 304, 117 | 1, 436,076 
Le AA A cess 2,1 3, 435 2, 894 2, 382 4 2,0 
onsumptlon.. ...................... 734, 759 833, 357 875, 033 072, 773 980, 369 | 1, 212, 480 
Stocks Dec, 31 (consumers”).......... 320, 982 411, 007 602, 491 756. 095 606, 271 637, 453 
World production.................... 1, 300, 000 | 1, 900, 000 | 2, 300, 000 | 2, 200, 000 | 2, 500, 000 | 3, 100, 000 
1 Deceased. 
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DOMESTIC PRODUCTION 


Although chromite was reported produced in the United States as 
early as 1827, the total output through 1951 (856,000 short tons) 
would be equivalent to less than 9 months’ supply at the 1951 rate of 
consumption. For the most part, domestic deposits are small, high- 
cost operations, and the ores generally have a high iron-chromium 
ratio. As revealed in table 3, only during periods of national emer- 
gency is much consideration given to domestic deposits; at all other 
times United States users rely on the less expensive and more plentiful 
ores of Southern Rhodesia, Union of South Africa, Turkey, Philippines, 
New Caledonia, and Cuba. 

Production of chromite was confined to one mine during 1950 and 
the first half of 1951, but opening of the purchase depot at Grants 
Pass, Oreg., on August 3, 1951, presented a real incentive to miners in 
Oregon and northern California. R. F. Helmke, operating the Lam- 
bert mine in California, shipped 1,975 short tons of 40-42 percent 
Cr,;O; during 1951 and was the only producer active in both years. 
By the end of 1951 chromite shipments had been recorded from 34 
operations. 

California.—Of the 14 shippers of chromite from California mines 
in 1951, the following 5 were the largest in both the State and the 
United States: Eugene R. Brown, operating the High Plateau mine 
in Del Norte County; R. F. Helmke (Lambert mine, Magalia, Butte 
County); Ruth Robertson (Cyclone Gap mine, Preston Peak mining 
district, Siskiyou County); J. & W. Mining Co. (mine of same name, 
Gasquet, Del Norte County) ;and Holliday Mines (mine of same name, 
High Dome, Del Norte County). Several smaller producers were 
active in Del Norte County as well as in Siskiyou, Fresno, and Shasta 
Counties. California mines supplied 89 percent of the United States 
production in 1951. 

In 1951 the Bureau of Mines issued a report on several chromite 
deposits in San Luis Obispo County, Calif.2 Reports containing 
historic descriptive data of individual mines and propects, based on 
published and unpublished information gathered during World Wars 
I and II by the United States Geological Survey, have been published 
in recent years by the California Division of Mines.’ 

Montana.—No chromite was mined in Montana in 1951 or in the 6 
previous years. However, negotiations were under way between the 
American Chrome Corp. and the Federal Government (acting through 
the Defense Materials Procurement Agency) to reactivate the Mouat 


2 Smith, M. Clair, and Ricker, Spangler, Chromite Deposits; Sweetwater, Castro, Trinidad, New Lon 
don, and Hilltop Mines, San Luis Obispo County, Calif.: Bureau of Mines Rept. of Investigations 4783, 
1951, 7 pp. 

3 Wells, Francis G., Cater, Fred W., Jr., and Rynearson, Garn A., Chromite Deposits of Del Norte 
County, Calif.: California Div. Mines, Bull. 134, part I, chap. 1, November 1946, 76 pp. 

Wells, Francis G. and Cater, Fred W., Jr., Chromite Deposits of Siskiyou County, Caltf.: California 
Div. Mines, Bull. 134, part I, chap. 2, October 1950, pp. 77-127, 

Dow, D. H., and Thayer, T. P., Chromite Deposits of the Northern Coast Ranges of California: Oali- 
fornia Div. Mines, Bull. 134, part II, chap. 1, December 1946, 38 pp. 

Cater, Fred W., Jr., Chromite Deposits of Tuolumne and Mariposa Counties, Oalif.: California Div. 
Mines, Bull. 134, part III, chap. 1, June 1948. pp. 1-32. 

Cater, Fred W., Jr., Chromite Deposits of Calaveras and Amador Counties, Calif.: California Div. 
Mines, Bull. 134, part III, chap. 2, June 1948, pp. 33-60. 

Rynearson, Garn A., Chromite Deposits of Tulare and Eastern Fresno Counties, Calif.: California Div. 
Mines, Bull. 134, part III, chap. 3, August 1948, pp.61- 104. 

Cater, Fred W., Jr., Rynearson, Garn A., and Dow, Donald H., Chromite Deposits of El Dorado 
County, Calif.; California Div. Mines, Bull. 134, part III, chap. 4, October 1951, pp. 107-167. 


mines in Stillwater County. Three-fourths of the domestic chromite 
reserves are located in this area. 

Oregon.—Of the 34 mines that made commercial shipments of 
chromite during 1951, 20 were in Oregon, principally in Josephine 
County—the site of Grants Pass Depot. Production was also reported 
from Curry, Jackson, and Grant Counties. Oregon mines supplied 
11 percent of the domestic output. 
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TABLE 2.—Chromite production (shipments) in the United States, 1945-51, 
by States, in short tons 


State 1945 1946 1947 1948 1949 1950 1951 


Californla...................... 9, 607 948 274 433 404 6, 302 
EELER 4, 366 ) 1 4, 107 { —— 345 AAA A 754 
Total A Seuss caus. 13, 973 4, 107 948 3, 619 433 404 7, 056 


1 Combined to avoid disclosure of individual company operations. 


TABLE 3.—Chromite shipped from mines in the United States, from before 1880 
through 1951 


Year 


Year 


tons tons tons 
Before 1880 ........... 224,000 || 1921-38 1.............. 19,143 || 1947.................-- 948 
1880-1913 1............ 1 45, 215 === || 1948................... 3, 619 
===> IM ei oe ES ER 4,048 || 1949................... 433 
AAA 662 || 1940................... 2, 982 || 1050..................-- 404 
AAA 3,675 || 1941................... 14, 25 A 7,056 
hr, WEE 52,679 || 1042................... 112, 876 
W017 A ees e EID 48, 972 || 1943................... 160, Grand total..... S55, 612 
1018... eer E 2, 322 || 1944.................-. f 
1019... ee ees 5, 688 Ion 13, 973 
1990.5 sso ree esee 2, 802 || 19406................... ; 
Total 1914-20...| 206, 800 Total 193946...| 357,904 


1 Annual totals published separately in Minerals Yearbooks, 1947-50. 


GOVERNMENT ASSISTANCE 


Chromite, with other minerals, benefited from the various types of 
assistance under the Defense Production Act administered by the 
Defense Minerals Administration, in the United States Department 
of the Interior, and its successor agencies established by Executive 
order on August 28, 1951—the Defense Minerals Exploration Admin- 
istration, in the Interior Department, and the Defense Materials 
Procurement Agency. The DMEA had the particular function of 
stimulating exploration by grants-in-aid to mining companies; depend- 
ing upon the essentiality of the particular mineral to the defense 
effort, these grants ranged from 50 to 90 percent of the cost of explora- 
tion projects, repayable from sales of the mineral if a project were 
certified as successful. The percentage fixed for chromite was 50. 
Although over 1,100 requests were received for Government aid during 
the year, only 5 applications pertained to chromite; 4 of these were 
withdrawn or denied, and 1 was still in process at the year end. 

The Emergency Procurement Service of the General Services Ad- 
ministration announced in August 1951 opening of a depot at Grants 
Pass, Oreg., to which producers could ship chrome ores and concen- 
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trates for inspection and purchase by the Government. The pro- 
gram calls for purchasing 200,000 long tons of specification chromium 
ores and concentrates of domestic origin. Five tons of ore is the 
minimum shipment &ccepted, and no more than 2,000 tons a year 
may be accepted from any one source without prior written approval 
of the Government. Prices paid are based on the chromic oxide 
content of the ore and the chromium-iron ratio. The program will 
terminate either on June 30, 1955 or (1) on December 31, 1954, pro- 
vided that 1 year's public notice is given in advance of that date or 
(2) when 200,000 tons of material is received and accepted. The 
following is abstracted from the GSA announcement: 


Chemical Requirements.—No material will be accepted by the Government 
which does not meet the following specifications: Chromic oxide (Cr4O$) content, 
minimum 42 percent; silica (SiO), maximum 10 percent; and chrome-iron ratio, 
minimum 2: 1. 

Physical Requirements.—Lumpy ore shall be hard, dense, nonfriable material 
of which not more than 25 percent shall pass & 1-inch Tyler Standard screen. 
All lump material shall pass through a 12-inch ring. No size restrictions apply 
to fines or concentrates. 

Prices.—The base price for domestic chromite, 48 percent chromic oxide, 3:1 
chrome-iron ratio, delivered to the depot is $115 per long dry ton for lumpy 
material and $110 a ton for fines and concentrates. Premiums are paid for analy- 
ses exceeding base specifications at the following rates: $4 a ton for each 1 percent 
of Cr:0; content above 48 percent, plus $4 a ton for each one-tenth increase in 
Cr-Fe ratio to but not exceeding 3.5 : 1. Penalties are assessed for material not 
meeting base specifications, as follows: $3 & ton for each 1 percent of chromic 
oxide below 48 percent down to and including 42 percent and $3 a ton for each 
one-tenth decrease in Cr-Fe ratio down to and including 2 : 1. 


The effective prices resulting from the above premiums and penal- 
ties are shown in table 8. 


CONSUMPTION AND USES 


In 1951, for the first time, total chromite consumption exceeded 
1,000,000 short tons, and new heights were reached by each of the 
3 major chromite-consuming industries. Of the 1,212,480 tons used 
in 1951 (1950 percentages shown in parentheses), 47 percent (50) 
was consumed for metallurigcal purposes, 37 percent (36) for re- 
fractories, and 16 percent (14) for chemicals. The proportionately 
larger consumption of refractory and chemical ores reflects the in- 
crease in steel-furnace capacity and production, and greater demand 
for chrome plating, chromium metal, and leather-tanning chemicals. 
Consumption was remarkably steady at & high level throughout the 
year, each quarterly total being within the 300,000- to 305,000-ton 
range. The average chromic oxide content of all grades combined 
increased from 42.4 percent in 1950 to 42.6 percent in 1951. 

Chromite used for metallurgical purposes (in the manufacture of 
ferrochromium, stainless steel, etc.) increased 17 percent over 1950 
and exceeded the World War II record by 3 percent. Ore for re- 
fractory uses (in the manufacture of chromium brick, refractory 
cement, etc.) exceeded the 1950 record by 25 percent. The chemicals 
industry used 31 percent more chromite than in the previous peak year 
1948. The bulk of chromite consumption in the United States is in 


278 |J MINERALS YEARBOOK, 1951 


six adjoining States—New York, Pennsylvania, New Jersey, Mary- 
land, West Virginia, and Ohio. 


TABLE 4.—Consumption of chromite and tenor of ore used by primary consumer 
groups in the United States, 1942-51, in short tons i 


Metallurzica) Refractory Chemical Total 
Year Gross |- Gross Gross Gross 
: Average ai Average Average A vorage 
wei weight t weight t weight 
(short | Percent | (short | Percen (short | percen (short | Percent 
tons) Or:03 tons) T393 tons) "avi ns) On; 

(aY D eege 479,615 48.5 | 294,092 34.0 | 118, 245 44.8 | 891,952 43.2 
Cy | een 555, 259 48.5 | 282,178 34.0 | 127,163 44.7 | 964,600 43.8 
1044................- 456, 171 49.4 | 264,053 94.2 128, 225 45. 7 , 449 44.1 
kr 429, 64 49.1 | 252,407 34.2 | 126,069 45.0 | 808, 120 43.8 
¡E AA 376, 848 48.3 | 228, 33.9 | 129,270 44.9 | 734,769 43.2 
IDA y A re Re PRX 385, 983 47 4 | 311,018 35. 2 136, 356 44.7 | 833,357 41.1 
1048 ENEE 295, 417 482 | 327,795 33. 8 151, 821 45.5 | 875,033 42. 7 
lr WEE 288, 518 47.6 | 268,925 3.5 115. 330 44.1 672.773 41.3 
Än eco sens 491, 685 47 8 | 353, 34.0 | 135.042 44 A | 980.369 42.4 
lr A ee 573, 076 48.1 | 440,771 34.7 | 198, 634 44,3 |1, 212, 480 42.6 


Consumption of ferrochromium in the United States in 1951 was 
one-third larger than in 1950 and totaled 195,307 short tons. Addi- 
tional tonnages of chromium were consumed in the form of chromium 
metal, briquets, Chrom-X, low-carbon ferrochrome silicon, and mis- 
cellaneous chromium alloys. The principal centers of consumption 
are located in five States—New York, Pennsylvania, Maryland, Ohio, 
and Michigan. It is estimated that, on a gross-weight basis, 60 
percent of the chromium alloys and metal was consumed in making 
stainless steels (steels containing over 10 percent chrome), about 
35 percent in other alloy steels, including high-speed, and the remain- 
ing 5 percent in high-temperature alloys and other uses. 

ational Production Authority Order M-80, issued August 15, 
1951, restricted inventories of chromium alloys to a 45-day supply 
and required all melters and processors to file proposed melting or 
processing schedules monthly. 

An article published in 1950 describes the various stages in the 
development of ferrochromium.* It explains the chemical composi- 
tion of the three major classes of chromite and gives typical analyses 
of metallurgical-grade chromium ores from Southern Rhodesia, 
Turkey, New Caledonia, Russia, and Montana (as well as analyses of 
refractory ore from the Philippines and chemical ore from the Union 
of South Africa). It also describes the blending, smelting, and reduc- 
tion of ores in the manufacture of ferrochromium, the composition 
and properties of the alloy produced, and the application of the high- 
carbon ferrochromium in the manufacture of cast iron and steel. 

A summary of General Services Administration chromite purchase 
specifications, by grades, is given in table 5. 

(For a detailed discussion of specifications and uses, see Minerals 
Yearbook, 1950, pp. 239, 240.) 


$ Franklin, F. F., High-Carbon Ferrochromium: Vancoram Review (published by the Vanadium Corp. 
of America), vol. 6, No. 3, 1950, pp. 9-11. 
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TABLE 5.—Chromite purchase specifications for National Stockpile in 1951 ` 


[General Services Administration, Emergency Procurement Service] 


Percent by weight, dry basis 


Cr-Fe |A1103+ 
Grade Cr:0s | Fe ratlo | Gre | 3103 8 P 


Mini- | Maxi- | Mini- | Mini- | Maxi- | Maxi- | Maxi- 
mum | mum | mum | mum | mum | mum | mum 


aa a oe | et ee 


Metallurgical: ! 


EA ERA oc A E Neo eee ee. 42 |........ 15:1 O] 10 0.10 0. 04 

EHE SIUS Met Ee O A 46 |........ 2:4: A 8 .08 . 04 
Refractory: 3 

E PA IAS 31 12 A 60 OB: A AA 

A AA A AA 30 12 |........ 58 A IE 

MOD DANS ita a NEEN 34 12 Ms 60 Bab AA E 
Chemical: * 

AA AAA o Y A PA A 9 WEE, mor oon 


1 Specification P-11, June 13, 1951, covers chromite ore suitable for the manufacture of commercial ferro- 
chromium and special chromium alloys. Lumpy ore shall be aard, dense; nonfriable material, of which 


not more than 25 percent shall pass a 1-inch Tyler Standard screen. aterial of friable nature, regardless of 
an initially lumpy appearance, will be classified as fines. No size restrictions apply to fines or concentratos. 

2 Guaranteed analyses superior to that stated are desired, and no offers will be considered unless the 
chemical analyses are at least within the stated limits in all respects. The right is reserved to reject any 
proposal for which the proposed guaranteed analysis is inferior to that shown for high grade chromite. 

3 Specification P-12, October 31, 1950, covers refractory-grade chromium ore that is suitable for the pro- 
duction of all chromium-type refractories. Restricted to Philippine Islands and Cuba, although material 
from other sources will be considered. Material shall consist of ‘lump ore," of which not more than 20 
percent shall pass a Tyler Standard 10-mesh screen. 

4 Specification P-65, June 1, 1949, covers chromium ore intended for the manufacture of chromium 


chemicals. 
d STOCKS 


Consumers” stocks of all grades of chromite were 5 percent higher 
at the end of 1951 than in 1950. However, based on the annual 
rates of consumption in 1951 and 1950, respectively, the 1951 year-end 
inventories were equivalent to only a 6.3-month supply compared 
with 7.4 months in 1950. 


TABLE 6.—Stocks of chromite at consumers’ plants, December 31, 1946-51, 
in short tons 


Grade 1946 1947 1948 1949 1950 1951 
Metallurgical................. 157, 281 191, 104 256, 770 325, 881 248, 872 305, 134 
Rafradtoty An 92, 585 144, 381 236, 724 303, 110 251, 603 247, 673 
COMICAL IA A ean 77,116 76, 682 108, 997 128, 004 105, 736 84, 646 

AAA 326, 982 411, 067 602, 491 | ` 750,995 606, 271 637, 453 


Prices of foreign chromite moved upward during 1951 and on 
December 31 were 18 to 26 percent higher than at the as of the 
year, according to E&MJ Metal and Mineral Markets. Effective 
August 10, 1951, the Office of Price Stabilization exempted chromium 
ores and concentrates from price controls, because domestic buyers had 
little control over foreign prices. ` 

Although the prices listed in table 7 are fairly representative for 
metallurgical- and chemical-grade chromite, apparently no quotations 
are included for refractory material, which represents about one-third 


302512—54—18 


280 MINERALS YEARBOOK, 1951 


of the United States consumption. In 1951, 72 percent of the United 
States supply of refractory ore originated in the Philippines, 19 percent 
in Cuba, and the remaining 9 percent in the Union of South Africa and 
Southern Rhodesia. 

Incentive prices paid to domestic producers shipping metallurgical- 

rade chromite to the Government depot at Grants Pass, Oreg., are 
isted in table 8. The 1951 base price of $115 a long ton for 48 percent 
Cr;O; domestic ore with a 3:1 chrome-iron ratio compares with $52.80 
paid by the Office of Metals Reserve for like specifications in 1944-45. 
Premiums paid and penalties assessed for material in variance with the 
base specifications were considerably lower in World War 11 than in 
1951. 


TABLE 7.—Price quotations for various grades of foreign chromite in 1951 
[Engineering and Mining Journal] 


Price per long ton 1 
Jan. 1 Dec. 31 


$36-$38 | $43-$45 
34- 36 


eS E IA NUUS EE 40- 42 
ENCONTRARON PINE 25 31- 32 
South African (Transvaal). ....-.-.22- 2. ee 27 34- 
D. c cts eer et a ee eave — i ARI te 27- 28 
PUTS E A EE 43- 44 53- 54 


! Quotations are on a dry basis, subject to penalties if guaranties are not met, T. o. b. cars New York, 
ra and other Atlantic ports. 
ump ore. 


TABLE 8.—Prices offered by General Services Administration for domestic 
chromite (base, 48 percent Cr,03, chrome-iron ratio, 3:1) delivered to Grants 
Pass, Oreg., per long dry ton ! 


Chromic oxide (Cr305), percent 
Chrome-iron ratio 


GE AA $117 | $120 | $123 | $126 | $129 | $132 | $135 | $139 | $143 | $147 | $161 | $155 | $159 
E eee res 113 | 116 | 119 | 122] 125| 128] 131| 135| 139| 143] 147] 161 155 
3,3:1..............| 109} 12] 115| 118 | 121) 124| 127] 131 | 1385 | 1389 | 143] 147 151 
3.2:1..............| 105| 108 | 111 | 114 | 117| 120| 123] 127| 181) 185) 139] 143 147 
E AA 101 | 104| 107 | 110 | 113| 116 | 119| 123] 127] 131 | 185] 139 143 
Os A 97 | 100 | 103| 106 | 109| 112| 115| 110) 123j 127 | 131 | 135 139 
A AA 94 97 | 100 | 103 | 106 | 109 | 112| 116 | 120] 124 | 128| 132 136 
B85 E 91 04 97 | 100; 103; 106 | 109} 113| 117 | 121 | 125) 129 133 
E A 91 94 97 | 100 | 103 | 106 | 110} 114] 118] 122) 126 130 
E E 85 88 91 94 97 | 100 | 103] 107] Dit 15] 119] 123 127 
25t PA E. 85 88 91 94 97 | 100] 104| 108| 112 | 116| 120 124 
Oo E 79 82 85 88 91 94 97 | 101; 105] 1 113 | 117 121 
2.3: AAA | 76 79 82 85 88 91 94 98 | 102; 106 | 110 | 114 118 
dei A Se Bape 73 76 79 85 91 95 99 | 103 7| 11 115 
e A 70 73 76 79 82 85 88 92 96 | 100 | 104 | 108 112 
2.04 EET S 67 70 73 76 79 82 85 89 93 97 | 101 | 105 109 


1 Prices for the various grades were calculated by Bureau of Mines on basis of the base price, premiums, 
and penalties prescribed by the Emergency Procurement Service of the General Services Administration. 
Prices shown are for Jump ore; payment for fines and concentrates are $5 a ton lower. Fractions appearing 
on analysis reports are prorated in computing premiums and penalties. 


According to Steel Magazine, quotations on chromium alloys and 
metal, bulk, carlots, remained steady during 1951—21.75 cents per 
pound of contained chromium in the form of high-carbon ferrochro- 
mium; 33.60 cents a pound of contained chromium for 0.03-percent 


CHROMIUM | 281 


carbon grade down to 28.75 cents & pound for 2-percent low-carbon 
ferrochromium; and $1.08 & pound for chromium metal (97 percent 
Cr min., 1 percent Fe, 0.50 percent C max.). Basic chrome-brick 
prices were unchanged at $73-$78 per short ton for burned chrome 
brick and $77-$82 for chemical-bonded chrome brick, f. o. b. Baltimore, 
Mad., or Chester, Pa. 


FOREIGN TRADE * 


The rapid rise in chromite requirements is indicated by the fact that 
less than 7 million tons of chromite were imported into the United 
States from 1900 through 1940, but over 12 million tons during the 
next 11 years; domestic production from 1900-51 totaled less than 
600,000 tons. 

Imports.—Chromite imports exceeded 1.4 million short tons in 
1951, second only to the 1.5 million tons received in 1948. For the 
first time in 10 years, none was received from U. S. S. R., compared 
with nearly 400,000 tons supplied by Russia in 1948. The Union of 
South Africa provided the largest tonnage (25 percent of the total), 
followed by Turkey with 23 percent, Philippines 22 percent, Southern 
Rhodesia 16 percent, Cuba 6 percent, and New Caledonia 5 percent. 
The remaining 3 percent came from India, Sierra Leone, and Yugo- 
slavia. The1951 tonnages were valued at foreign ports at $25,505,809, 
an average of $17.85 a short ton, about the same as in 1950. However, 
in 1951 each of the three classes of ore averaged 1 percentage point 
lower in chromic oxide content than in 1950. 

Chromite is generally classified into three grades as metallurgical, 
refractory, and chemical, corresponding to the chemical analysis of 
the ore and its intended use. An examination of the Bureau of 
Census import statistics as reported in table 9, as well as of the Bureau 
of Mines survey of actual users, reveals that, whereas metallurgical 
ore is received from many countries (principally Turkey, Southern 
Rhodesia, and New Caledonia), refractory ore is supplied by only 4 
(Philippines, Cuba, Union of South Africa, and Southern Rhodesia), 
and chemical-grade by only 1 (Union of South Africa). Although 
most of the chemical ore shown in table 9 was imported for use by 
the chromium-chemicals industry and to meet National Stockpile 
requirements, a certain tonnage is used for metallurgical purposes 
(as in the manufacture of ferrochromium) by blending with lump 
ores having a high chromium-iron ratio, and some chemical-grade 
ore is used in refractory mixes. A small tonnage of refractory ore is 
also used for metallurgical purposes. 

Ferrochromium imports in 1951 increased 18 percent to 27,291 
short tons, containing 16,432 tons of Cr valued at $6,123,086. Canada 
supplied 22,711 tons, or 83 percent of the total. 

Tariff. —Chromium ores enter the United States tariff free, but the 
duty on high-carbon ferrochromium is % cent per pound of contained 
chromium. The duty on low-carbon ferrochrome and ferrochrome 
silicon is 12% percent ad valorem. 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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Exports.—Shipments of chromium ores to foreign destinations 
totaled 2,030 short tons in 1951 (mostly to Canada), valued at 
$144,248, compared with 2,044 tons ($63,409) im 1950. Chromite 
exports reached a peak of 26,259 tons in 1943, but dropped to 1,019 
tons in 1944. 

Exports of ferrochromium totaled 240 short tons ($96,635), com- 
pared with 347 tons in 1950. The 1951 tonnage went to Canada and 
12 other countries. Chromic acid exports amounted to 1,007,201 
pounds ($301,823). 

In April 1951 exports of chromite, chromium alloys, and metal 
were made subject to United States export-licensing control. 


TECHNOLOGY 


A description of the use of Chrom-X as a ladle addition in the 
manufacture of alloy steels was published." The exothermic ferro- 
chromium utilizes low-grade chromium ores and permits closer con- 
trol of chromium content without chilling the steel bath. Chrom-X 
is a mixture of ferrochrome, carbon, and silicon and an oxidizing 
agent, sodium nitrate (NaNO;), so compounded that it reacts exo- 
thermically when added to molten iron or steel. The reaction is 
rapid, with high recovery of chromium and a saving in fuel. _ 

Five tons of ferrochromium prepared from low-grade domestic ores 
by smelting concentrates in the Bureau of Mines’ Electrometallur- 
gical Laboratory, Boulder City, Nev., was shipped in 1951 to the 

assillon, Ohio, plant of Republic Steel Corp. for testing as provided 
for under cooperative agreement. Included was a 3-ton batch of 
ferrochromium made from typical mill concentrates obtained from 
the Mouat (Montana) stockpile and 2 tons from Oregon beach-sand 
concentrates. The ferrochrome produced by the Bureau averaged 
about 55 percent Cr compared with 68-70 percent for the standard 
commercial product. The object of the study by Republic was to 
summarize information covering the characteristics and use of the 
special ferrochromium in the production of commercial alloy steels. 
The Bureau of Mines ferrochrome was used in six 100-ton heats of 
open-hearth alloy steel. An abstract from a report on these tests 
dated December 22, 1951, and submitted to the Bureau by D. H. 
Ruhnke, chief metallurgist, Central Alloy district, Republic Steel 
Corp., follows: 

The average percentage of chromium recovery for the six heats was 84.9 per- 
cent, and compares favorably with recoveries obtained from high-carbon ferro- 
chrome supplied by commercial producers. Nonmetallic inclusion testing and 
etch tests on billet products revealed acceptable material from all of the heats. 
These tests all compare favorably with tests performed on heats using commercial 
high-carbon ferrochrome. 

The only significant difference noted between the special ferrochrome and 
commercial ferrochrome was the increased amount of special ferrochrome needed 
to raise the chromium content of a heat. This was expected because the special 
alloy has a lower chrome content. The special ferrochrome differs somewhat in 
appearance from commercial alloy ard is much more difficult to fracture. These 
unimportant differences are attributed to the relatively small batches in which 
the special ferrochrome was smelted and cast, rather than the difference in chemical 
composition. 

6 Grady, J. J., Ferrochromium From Low-Grade Ove Finds Wide Use: Iron Age, vol. 168, No. 16, Oct. 
18, 1951, pp. 95-98. 
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The Carboloy department of General Electric Co. announced its 
series 600 chrome carbides at the World Metallurgical Congress and 
Metals Exposition in Detroit on October 15.’ The new carbide series 
is said to contain about 70 percent chromium by weight and has a 
nickel binder, but no tungsten or cobalt. Outstanding properties 
include excellent resistance to abrasion, erosion, and corrosion, lighter 
weight, and resistance to oxidation at high temperatures. The coeff- 
cient of thermal expansion approximates that of steel. Resistance to 
sulfuric acid is reported to be 30 times that of 18—8 stainless steel and 
3 times that of conventional carbides. 


WORLD REVIEW 


World output of chromite reached an unprecedented total of 2.8 
million tons, one-half million tons greater than the previous high of 
1950. One of the significant developments of the year was the emer- 
gence of Turkey as the world’s largest producer. Before 1948 Turkey’s 
greatest effort was 213,600 metric tons produced in 1938; in 1948 pro- 
duction rose to 286,000 tons; in 1949-50 over 420,000 tons was pro- 
duced each year; and in 1951 Turkish mines produced 602,000 tons. 

Afghanistan.—The rich Logar Valley is estimated to contain 
50,000 to 100,000 tons of high-grade ore. A small trial shipment 
was sent to a metallurgical firm in the United States. 

Albania.—The Spanish publication, Minerfa y Metalurgia, reported 
that Albanian authorities announced discovery of important deposits 
of chrome ore near Lake Shkodra (Lake Scutari).? The deposit was 
eegen to contain 500,000 tons of ore, but the grade was not speci- 

ed. 

Cuba. —Production of chromite advanced 20 percent over 1950 
but was still far below that of earlier years. Virtually all of the out- 
put is of refractory grade for export to the United States. 

Guatemala. —The only chromite-mining activity in Guatemala is 
that conducted by the Vanadian Corp. of America and vividly de- 
scribed. The deposits, all small and widely scattered, lie within a 
serpentine belt in the province of Jalapa. The ore is mined from 
tunnels and transported by mules over 20 miles of steep, mountainous 
roads to the railway that takes the ore to Puerto Barrios. The ore is 
of very high metallurgical grade, some shipments reportedly carrying 
59 percent chromic oxide and a 4.3 : 1 Cr—Fe ratio, with average boat- 
load shipments running 53 percent Cr;O; and a Cr-Fe ratio of 3.4 : 1. 
The ore is used at the company’s Niagara Falls, N, Y., plant. 

New Caledonia.—The French Pacific Islands produce metallurgical- 
grade ore of high quality, principally for export to the United States ; 
much smaller tonnages are shipped to France, Norway, Sweden, and 
Australia. Although output in 1951 was only a few hundred tons less 
than peak production in 1949—88,792 metric tons—the new Calmet 
operation, with financial assistance from ECA and concessions of the 
French Government, is expected to increase the supply for American 
and French industries. | 


7 Iron Age, vol. 168, No. 17, Oct. 25, 1951, p. 57. 

8 Mining World, vol. 13, No. 8, July 1951, p. 54. 

* Metal Bulletin (London), No. 3575, Mar. 13, 1951, p. 21. 

10 Kett, F. F., Chrome-Ore Mining in Guatemala: Vancoram Rev. (published by Vanadium Corp. of 
America), vol. 5, No. 4, pp. 3-6, 20-21 (no date). 
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TABLE 10.—World poduction of chromite, 1945-51, by countries, in metric tons ! 


[Compiled by Pauline Roberts] 
Country ! 1945 1946 1947 1948 1949 1950 1951 
North America: 
Oanada Eechen 5, 221 2, 821 1, 961 1, 556 AAA ccccakce 
Bs ee 172, 626 174, 350 159, 209 116, 624 97,368 | 265, 820 79, 065 
Guatemala................ 443 610 625 2 444 300 2 289 1, 138 
United States............. 12, 676 3, 726 860 3, 283 393 367 6, 401 
South America: 
Argentina.---------------- DOUG PA A EE (3) (3) ) 
Brazil (exports)-.--------- 1, 490 ITA A 1, 626 3 (3) 3) 
Europe: 4 
CANO ACARREAR IIS EENG 5 16, 500 3 (3) (3) 
e. 2 NRO 2, 413 9, 062 2, 640 1, 500 3, 381 12, 631 25, 333 
Lé UE e cra 1, 669 2 612 2 213 2 176 2 88 45 (3) 
^ e AER (estimate)..... 6, 000 68, 000 55, 000 ? 38, 000 166,000 |2115,200 | 107,000 
S 
Cyprus (exports) .......... 1, 070 1, 158 5, 283 6, 899 14, 875 18, 441 12, 653 
ESAS LANAS E acus sana 6 31, 642 | 6 45, 511 35, 274 22, 917 19, 728 16,998 | ? 11, 000 
Up ya ee rr 28, 539 7, 079 2, 407 9, 340 27, 003 31, 953 40, 407 
Pakistan E e a (5) (5 22, 040 18, 160 317,194 | ?18,416 18, 
Republic of the Philip- 
STAR AAA (3) 58, 930 195, 185 256, 854 246, 744 250, 511 334, 571 
TUTO tocada 2 148, 034 | 2 103, 059 | 2 156,603 | 2285,725 | 2433, 258 | 2 420, 702 | 602, 220 
e e APA ee em | 300,000 | 300,000 | 500, 000 600, 000 350,000 | 500,000 | 600, 000 
rica 
gegen A A a 266 191 50 | MESE 
Sierra Leone.............- 578 10, 301 16, 769 7, 886 22, 101 7, 518 (3) 
Southern Rhodesia........| 186, 318 151, 433 155, 149 230, 703 243, 506 291, 525 300, 267 
Union of South Africa..... 99,090 | 212,253 | 373,094 412, 783 404, 351 | 490,324 | 545,306 
he a: a) 
New Caledonia. .......... 59, 828 24, 946 50, 530 75, 021 88, 702 84, 801 88, 386 


SSS Eee 


1, 100, 000 |1, 200, 000 |1, 700, 000 |? 2,100, 000 |? 2,000, 000 | 2, 300, 000 |2, 800, 000 


! In addition to countries listed, Bulgaria, Indochina, Iran, Sweden, and United Kingdom produce 
chromite, but data on output are not available; estimates by author of chapter included in total. 

2 Revised figure. 

3 Data not available; estimate by author of chapter included in total. 

4 Output from U. $. 'S. R. in Europe included with U. $, 8. R. in Asia. 

5 Planned production as reported. 

* Pakistan included with India, 1945-46. 

7 Estimate. 


Philippines.—Production of chromite was at an alltime high in 
1951, with excellent prospects for greater output in 1952. Production 
in 1951 (1950 shown in parentheses) was: Refractory grade, 301,835 
metric tons (208,665) and metallurgical grade, 32,736 tons (41 846). 
The sole producer of refractory chromite was the Benguet Consoli- 
dated Mining Co., operating the Consolidated Mines at Masinloc, 
Zambales. Increased mill capacity, new storage bins, improved 
wharf facilities, and brisk demand from United States markets were 
expected to boost output in 1952. 

The decrease in output of metallurgical chromite was attributed 
to the exhaustion of reserves of Misamis Chromite and the March 
26, 1951, raid of dissidents on the Acoje Mines causing an estimated 
destruction of over half a million pesos. Mining was resumed in 
May. At year end the Acoje Mines was completing construction of 
a 1,000-ton-a-day concentrating mill." 

Southern Rhodesia and Union of South Africa.—These two countries 
are discussed together because the chrome activities of both are 
similar in many respects. The chromite deposits of both countries 
are landlocked, and the ore must be transported by truck and rail 
hundreds of miles to ports in Mozambique (Portuguese East Africa). 


11 American Embassy, Manila, Dispatch 835, Dec. 18, 1951 (unpublished). 
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Railings from Southern Rhodesia terminate at the Port of Beira and 
those from the Union of South Africa at Lourenço Marques. Ore 
from Southern Rhodesia is principally of metallurgical grade; that 
from the Union is mostly chemical, but there is also some metallurgical 
and refractory. 

Africa has the largest known chromite reserves in the world, but 
the quantity available to the United States and the free world is 
directly proportional to the rate of flow to the stockpiles at Beira and 
Lourengo Marques. Chrome railings from both Southern Rhodesia 
and South Africa are subject to curtailment during certain seasons 
in favor of coal, tobacco, and other agricultural products. 

Turkey.—The 602,220 metric tons of chromite produced in Turkey 
in 1951 was an alltime high for all countries in the world. Inde- 
pendent operations accounted for 73 percent of the total output and 
the Turkish Government-owned Eti Bank 27 percent. Considerable 
interest and expansion in chromite mining have resulted from United 
States determination to develop alternative sources of metallurgical 
chromite to offset the 1950 Russian embargo on shipments to the 
United States. The war in Korea and efforts to fulfill minimum 
National Stockpile objectives have created a brisk market for all 
grades of chromium ores. ECA funds have been used to stimulate 
the chromite industry of Turkey, and a large part of the resulting 
output has gone into the National Stockpile. 

GC of chromite from Turkey in recent years are shown in 
table 11. 


TABLE 11.—Exports of chromite from Turkey, 1935-39 (average) and 1947-51, 
by destination, in metric tons ! 


1935-39 

Destination (average) 1947 1948 1949 1950 1951 
Astrið- oo Es VM 3, 395 21,958 | 337, 325 29, 233 35, 472 
Bellum... A A ^ A A ~~ Y REA A 
E PME OD a ee EN CS EN LIIS]... 6, 696 |.......... 
Czechoslovakia...........................| 720 |.......... 940 |. oce A teneat 
q AA A oA Eee 17, 272 32, 632 24, 596 17, 676 10, 729 27, 288 
Germany (Western). ..................... 07,180 |..........[......--.. 8,1 8, 743 38, 828 
THREE censure Fees A AN CH 2 AAN AA 3, 452 100 
A A VENE RE 12, 619 7, 925 1, 509 5, 750 3, 702 6, 140 
NEO AE 25, 581 7, 245 5 12, 900 7,774 
SWed@l icono cdi 34, 716 44, 650 2, 681 16, 280 23, 128 12, 821 
Bwitzerlnand 0000 000aonanMonnonMnonMnMMMM 210 AA ae ete tus 50 WEE 2, 595 
United Kingdom......................... 2, 310 4, 449 6, 385 11,017 16, 556 15, 959 
United Btntes -00000000M 22, 803 65,146 | 239,675 | 252,610 | 241, 415 356, 246 
ell EE MA EEN, Hee 41,016 5 1, 386 
VK DEE 178,944 | 183,778 | 306, 107 | 3 353, 246 | 354, 176 504, 609 


! From U. S. consular reports, Ankara. 
2 Included with “Other.” . 
3 Revised figure. 
$ Greece. 
A Netherlands (276 tons) and Spain (1,110 tons). 


Clays 
By Brooke L. Gunsallus and B. V. Russ! 


A 
GENERAL SUMMARY 


OTAL clay production in 1951 increased 10 percent over 1950. 
TRecora highs made in 1950 for all six major classifications—china 

clay or kaolin, ball clay, fire clay, bentonite, fuller's earth, aad 
miscellaneous clays—were exceeded in 1951. 

Production of kaolin and ball clay eacb increased 7 percent in 1951 
over 1950. All of the principal kaolin uses showed substantial in- 
creases except pottery, stoneware, and kiln furniture which registered 
decreases. Production of kaolin continued its uptrend that started 
in 1945, and that of ball clay in 1951 broke the previous high set in 
1950, with pottery manufacturers by far the principal consumers. 
All users of ball clay, as classified herein, showed increases over 1950. 


TABLE 1.—Salient statistics of clay in the United States, 1950-51 


1950 1951 


Short tons Value Short tons Value 


E — Á ÃO Lee EE | OO | Á—  €—Ó—Á— rr 


Domestic clay sold or used by producers: 


Kaoli:or china 099... eec rl EN re rene rene 1, 750, 858 |$23. 043, 782 | 1,800,299 | $25,324, 554 
UE RE A 324,414 | 3,980, 167 344, 981 3, 725, 930 
Fire clay, including stoneware clay.............-.-. 9, 535, 867 | 29,019,372 | 11,852,517 | 48, 740, 596 
a wp acede deceased sk A 973, 833 | 8,660,669 | 1,218,868 | 13,006, 645 
AR A acus erm |: . 890,025 | 6,504,733 483, 023 8, 131, 701 
Miscellaneous CIA YS. Ce wem wire E ere e mee roe 26, 400, 449 | 23,241,210 | 27,649,491 | 29, 692, 830 
Total sold or used by producers.................. 39, 381, 446 | 95, 249, 933 | 43, 415, 779 | 128, 622, 316 

Imports: 
BOI OF COINS AAA 122,074 | 1, 619,384 110, 475 1, 581, 378 
Common blue and Gross Almerode. ..............- 94, 974 345, 274 35, 613 360, 319 
os A AAA NE 237 3, 685 405 7, 929 
ATARI AA A 3, 076 32, 534 4, 763 71, 629 
"POUR S01 DOF ARMA AA 161, 261 | 2,000, 877 151, 256 2, 021, 255 
Exports: E 
Kaolin or Obina CS c do eS. ccce ener mn remm 28, 261 509, 376 36, 435 671, 058 
Eege Ee a Ne Nee c enr 74, 693 704, 016 101, 146 1, 028, 719 
Other clay (including fuller's earth)...............- 135,100 | 3, 784, 343 185, 963 5, 744, 490 
A AAA 238, 120 | 4, 997, 735 323, 544 7, 444, 267 


Except for a small decrease in 1949, bentonite output has increased 
each successive: year for the past 13 years. In 1951 tonnage increased 
25 percent and value 52 percent over 1950. The foundry and petro- 
leum industries consumed most of the total tonnage, and use for rotary- 


1 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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drilling mud, filtering and decolorizing oils, and foundry-sand bond 
increased. 

Total production of fuller’s earth increased 22 percent in 1951 over 
1950, the previous record year. Mineral al refining, absorbent uses, 
insecticides, and rotary-drilling mud were all represented in the 
upward trend. 

The production of fire clay in 1951 was 24 percent greater than in 
1950 owing to the expansion of steel-mill and foundry facilities and the 
pent-up civilian and industrial demand for heavy clay products. 

Price quotations of clay and clay products in 1951, as shown in 
trade papers, remained steady in most instances, but some followed a 
general uptrend. 

Imports of kaolin in 1951 fell 10 percent below comparable 1950 
figures and represented less than 6 percent of the total domestic con- 
sumption in 1951 compared to 7 percent in 1950. 

Imports of ball clay (including common blue and Gross Almerode 
clays) increased less than 2 percent in tonnage and 4 percent in value. 
By far the greater part of the imports of kaolin and ball clay originated 
in the United Kingdom, although small quantities were imported from 
Canada and a very small amount of ball clay from Germany. 

Exports of kaolin or china clay in 1951 (36,435 short tons) rose 29 
percent over 1950, the same increase as in 1950 over 1949; 86 percent 
was shipped to Canada. Exports of fire clay in 1951 exceeded those 
in 1950 by 35 percent in tonnage and 46 percent in value, totaling 
101,146 short tons valued at $1,028,719. Of the total, 78 percent was 
shipped to Canada; the remainder was distributed throughout the 


world. 
CONSUMPTION AND USES 


Heavy clay products in 1951 consumed 5 percent more clay than in 
1950 and represented 55 percent of the total clay produced. Clays 
used in portland and other hydraulic cements in 1951 amounted to 18 
percent of the output of all clays; refractories, 17 percent; paper filler 
and coating clays and rotar -drilling mud, 2 percent each; and filter- 
ing and decolorizing oils and pottery 1 percent each. The remainder 
was consumed for a large number of miscellaneous purposes. 

Although most uses of clay increased in tonnage in 1951 compared 
with 1950, the following uses decreased: High-grade tile (13 percent), 
rubber (15 percent), chemicals (8 percent), filler other than paper or 
panii (5 percent), and plaster and plaster products (31 percent). 

any uses showed substantial gains in 1951 over figures reported in 
1950. The increases for some of the more important classifications 
were as follows: Paper filler and coating 7 percent, heavy clay products 
5 percent, pottery 5 percent, refractories 33 percent, cement 10 per- 
cent, rotary-drilling mud 27 percent, insecticides and fungicides 13 
percent, and filtering and decolorizing oils 25 percent, 
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TABLE 2.—Clay sold or used by producers in the United States in 1951, by kind 
and use, in short tons 


Gus Miscella- 
Ball re clay | Ben- |Fuller's| negus 
Use Kaolin and stone- clay, in- Total 
clay ware clay tonite | earth cluding 
slip clay 
Pottery and stoneware: 
Whiteware, etc--.--------------- RRRS es b EE er tt 393, 930 
Stoneware, including chemical 
Stoneware e o e Lui ii 1, 120 510 ADELA PP KE 41,368 
Art pottery and flower pots... 6,615 | 6,240 455503) | P2105 | 05 23 21, 296 79, 744 
Slip for glazing..--.---.-..-..--- 2007 [ee A nasa zo 1, 606 2, 506 
ees se ee ZE EE 141, 733 |267, 582 hi5) A IE 22, 902 517, 548 
Tile, highe 0 Cae ee sacr 33, 729 | 42,333 | 120,939 |........|........ 254 197, 255 
Kiln furniture: 
Saggers, pins, stilts.............- 6,508 | 2,230 19/9203 | shee noe EE 28, 718 
Wada mae ee Y PE E ES 21267) | PIDE | Porron” | rt ness 2, 267 
TOA eder s 6,508 | 2,230 254p Y( | ES AR | oe ee 30, 985 
Architectural terra cotta. ...........|.........- 1, 295 8/308,1 229990 |t ME a 9, 693 
Paper: 
UL rare DEPT E E OGO RA JUI E as DES LE | a 533, 490 
OACI E oe ASI O Leen AA LEA A a 431,111 
[Lon A eee D647 6018 Sees LS Mee e | setae Lr SP as a 964, 601 
AN E Emus a ZA SAR E e 864 232, 195 
TOTS dde os 36,163 |-------- 117431 HATS EA | Se es 47, 906 
Paints: 
Filler or extender................ TM e las a (a 1, 380 22, 778 
CACAO LIII. tapa Lo 44 e A | ce es o A EC Sl 1,321 
TOA LATE paa m A Er A be eee o a ES 1, 380 24, 099 
Portland and other hydraulic : 
GELD em CETTE PER 117 4501 EEES 5, 488 17500) | ones cee 7, 718, 923 | 7, 803, 436 
Refractories: 
Firebrick and block............. 178, 401 | 16,979 |5, KE 290 E) Bel A ete Ra 5, 830, 676 
Bauxite, high-alumina brick.....|..........|........ 52, 020 AA | AREA AA 52, 020 
Fire-clay mortar, including clay 
processed for laying firebrick- - YVAN, PIAL ASE GA A be 248, 055 
Clay O s  raeccaas Janana T2152: |t | TEA atia das 1, 152 
Glass refractories................ 905:2 ee 15200) A 41 | ELA E 2, 204 
Zinc retorts and condensers. ....|..........|.......- 3070341 E VE e | ees E 36, 634 
Foundries and steelworks. ...... 9, 789 880 899, 912112822753: | 52222222 22,655 | 1, 215, 389 
Other refractories. .............. [A84 |- 2. -- 207519] | Sees omm | sa e 32, 097 
Iota] LLL. A aaen 200, 236 | 19, 861 |6, 892, 722 |282, 753 |........ 22,655 | 7,418, 227 
Heavy clay products: Common 
brick, face brick paving brick 
drain tile, sewer pipe, and kindred 
Dpaucs PAN mmo 450107004) | 927 22052 Jae as 19, 126, 414 |23, 742, 048 
Miscellaneous: : 
taa aa a a mae a laannima 606 |460, 261 | 79, 469 123, 246 663, 582 
Filtering and decolorizing oils 
ray»and'actvated/earth3) 2... |- ---:222-.|.----.-.|..-..-.---- 397, 940 [1195,599 |........... 593, 539 
Other filtering and clarifying....| 52,633 |........|.........- 4/793. | A8 b) | Foe 5 61, 861 
Artificial abrasives.............. DAR e d ecc ut ERA A p 5, 328 
Absorbent uses (oily floors, etc.)_|----..---.|--------|----------|-------- 977465) IE 97, 465 
Asbestos products............... nte A | Caeser cles EN AAA ESSERE S 2, 559 
Di TIL e 11340 52225... 86, 818 530l PE AAA sd eee 104, 706 
LIM pr E IPM AN ds Owe ae A a Kee ër) E A 3, 950 
A gba are ETE US B EE A a | Secon ee 2, 477 7,351 
Filler (other than paper or 
DA EE Z3 IEL070007 Tee ee Kees l 11,856 6, 039 27, 927 
Insecticides and fungicides. ..... AN AN PAS 4,043 | 86,339 256 130, 521 
Plaster and plaster products..... UA ee AA RN ASE A m 5, 507 
Concrete admixture, sealing 
Aa RA A AA ZA176)| Revo LECH 2, 176 
Othbr. 0806 See e A a emma DIA 225 82 2, 535 64, 824 8, 460 624, 081 721,314 
TO o io 161, 793 | 11, 680 90, 015 |934, 576 |483, 623 756, 099 | 2, 427, 786 
L—AAAA——LLA|[L——————L———————I——|ILL——————— | L————— Fo 
Grand total: 
109 Cm A A 1,866, 299 1344, 981 [11,852,517 |1,218,868 |483, 623 |27, 649,491 |43, 415, 779 
MD AA 1, 750, 858 |324, 414 |9, 535, 867 | 973, 833 |396, 025 |26, 400, 449 |39, 381, 446 


1 Comprises the following: Mineral oils, 175,348 tons; vegetable oils, 20,251 tons. 


290 | MINERALS YEARBOOK, 1951 


CHINA CLAY OR KAOLIN 


The upward trend in kaolin production that began in 1945 continued 
in 1951. "Tonnage increased 7 percent over 1950, the previous record 
year. The value increase was 6 percent. 

As has been the pattern for the past several years, the paper, rubber, 
pottery, and refractory industries were the principal consumers. 
Paper consumed 964,601 short tons (52 percent of the total kaolin) 
including 533,490 short tons for filler and 431,111 for coating. The 
rubber industry consumed 231,331 short tons (12 percent), refractories 
200,236 short tons (11 percent), and pottery 141,733 (8 percent). 
The remainder (17 percent) was consumed for a wide variety of pur- 
poses, including cement, high-grade tile, fertilizers, chemicals, insecti- 
cides, paint filler or extender, calcimine, and linoleum. The following 
users reported increases: Paper filler 21 percent, refractories 28 per- 
cent, filtering and clarifying oils 78 percent, high-grade tile 18 percent, 
linoleum 3 percent, and paint 40 percent. Decreased consumption 
was reported for paper coating (7 percent), rubber (12 percent), 
chemicals (23 percent), insecticides and fungicides (4 percent), and 
plastic coating (31 percent). ^ 


TABLE 3.—Kaolin sold or used by producers in the United States, 1950-51, by 


States 
Sold by producer Used by producer Total 
State SSS Se A E 
Short tons Value Short tons Value Short tons Value 
1950 
Alabama, Florida, and North 
Carolina.................... 59, 049 | $1, 163, 079 |............]|..... MERE 59,049 | $1,163,079 
California..................... . (0 l (1) (5) 22, 657 309, 995 
¡o Lc Lc Ll ll... 1, 146, 100 | 16, 961, 781 14, 555 $378, 747 | 1,220,655 | 17,340, 528 
Pennsylvantia................. 1) (1) 1) 1 62, 626 250, 383 
South Carolina............... 1) (5) 1) OI 348, 948 4, 505, 022 
Other States ?................. 430, 503 5,311,841 40, 561 128, 334 36, 923 374,775 
POU A 1, 635. 742 | 23, 436, 701 115, 116 507, 081 1, 750, 858 23. 943, 782 
1951 
Alabama, Florida, and North 
Carolina... occi seuss 65, 776 AAA AA 65, 776 1, 227, 365 
Celjornla -2000000000 (1) (1) (1) AN 24, 285 381, 650 
¡O 1, 191, 767 | 17, 840, 265 132, 043 859, 470 | 1,323,810 | 18, 699, 735 
Pennsylvania................. 1) 1) (1 1) 75, 415 306, 045 
South Carolina............... 1) 1) (! 1) 322, 208 4, 095, 912 
Other States 2... ............. 434, 937 5, 273, 176 41,776 124, 278 54, 805 613, 847 
"Total .... ........| 1,692, 480 | 24, 340, 806 173, 819 983, 748 1, 866, 299 25, 324, 554 


1 Included with “Other States.” 
2 Includes States indicated by footnote 1 and Illinois, Nevada (1950 only), Utah, and Virginia. 


Ten States reported kaolin sold or used by producers in 1951 com- 
pared with eleven in 1950; Nevada did not report in 1951. As has 
been the case for several years, Georgia ranked first with 70 percent 
of the total, the same as in 1950, South Carolina was second with 17 
percent, and Pennsylvania was third with 4 percent. All States or 
groups of States for which statistics are published in table 3 show 
substantial gains in output in 1951 compared with 1950. 
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TABLE 4.—Georgia kaolin sold or used by producers, 1947-51, by uses 


China clay, paper clay, etc. Refractory uses Total kaolin 
Value Value Value 
Year 
Short Short Short 
tons Aver- tons Aver- tons Aver- 
Total age per Total |age per Total age per 
ton ton ton 
1947: EE 902, 554 |$12, 034, 383 | $13. 33 129, 459 | $721, 658 $5. 57 ¡1,032,013 |$12, 756, 041 $12. 36 
1048... Lens 1, 006, 325 | 13, 866, 799 13. 78 129, 115 115, 899 6. 01 |1, 135, 440 | 14, 642, 698 12. 
1040. 552. 902, 433 | 13, 229, 888 14. 66 100, 958 576, 448 5. 71 |1, 003, 391 | 13, 806, 336 13. 76 
19502772577 - 1, 087, 174 | 16. 533, 582 15. 21 133, 481 806, 946 6. 05 |1, 220, 655 | 17, 340, 528 14.21 
195] 775 1,147,865 | 17,615, 634 15. 34 175, 945 |1, 084, 101 6. 16 |1, 323, 810 | 18, 699, 735 14. 13 


Quotations on Georgia kaolin, as reported in E&MJ Metal and 
Mineral Markets, for filler and ceramic grades were given in June 
1951 (the last quotation in 1951) as $8.50 to $9.50 per short ton, de- 
pending upon grade, for crushed material and $13 to $17 for pulverized, 
in paper bags. North Carolina china clays, ceramic grades in bulk, 
carlots, were quoted at $20.25 to $22.25 per ton. Florida kaolins 
were quoted by the same source at $18.75 per ton for purified and 
crushed; $24.75 for washed and air-floated clays; and $38.50 for air- 
floated enamel grade. Crude Pennsylvania kaolin was quoted at $5 
to $7.50 per ton and “purified” kaolin at $21 to $24. These prices 
were the same as those quoted in December 1950 and are substantially 
the same as those quoted in 1949. 

Prices of imported china clay in December 1951 were quoted by 
the Oil, Paint and Drug Reporter as follows: White lump, carlots, 
ex dock (Philadelphia, Pa., and Portland, Maine), $20 to $40 per long 
ton; powdered, ex dock, in bags, $45 per net ton; and powdered, 
l. c. 1., ex warehouse, $56. There has been very little change in price 
since October 1949. The average value of domestic kaolin sold or 
used as reported to the Bureau of Mines in 1951 was $13.57 per short 
ton compared with $13.68 for 1950 and $13.43 for 1949. 

Imports of kaolin for 1951 decreased 10 percent from 1950 and 
represented only 6 percent of total domestic consumption in 1951 
compared with 7 percent in 1950 and 5 percent in 1949. Of 1951 
imports, totaling 110,475 short tons, 99 percent came from the United: 
Kingdom and the remainder from Canada, France, Italy, and 
Australia. 

Exports of kaolin or china clay in 1951 rose 29 percent over 1950 to 
36,435 short tons, of which 86 percent was shipped to Canada. Small 
tonnages also were sent to Mexico, Central and South America, 
Europe, Union of South Africa, Japan, Indonesia, and Australia. 

J. M. Huber Corp. published a book on the properties and industrial 
uses of kaolin, with emphasis on the applications of kaolin to synthetic 
rubber and machine coating of paper. Reference also is made to 
other important applications, such as ceramics and insecticides.’ 

Viscosity control of concentrated clay suspensions was discussed, 
giving special attention to kaolins. The viscosity of clays in con- 
centrated suspension depends to a large extent on the shape of the 
particles and on the composition with respect to particle size.? 

2J. M. Huber Corp., Kaolin Clays and Their Industrial Uses: New York, N. Y., 1949, 141 pp. 


3 Millman, N., Viscosity Control of Concentrated Clay Suspensions: Ceram. Age, TON 58, No. 3, Septem- 
ber 1951, pp. 34-38. 


292 MINERALS YEARBOOK, 1951 


E Other uses 
Refractories 

N Pottery, stoneware, 
and high-grade tile 
EF] subter 


Paper filling 


o 
e and coating 


v 
2 |, 
Es 
+ 
e 
o 
I 
v 


OF 


LZ 


THOUSANDS 


suas 


7 mM 


RENE 


p 
Hi 
EA 
AAA 


ERA 
PRR Gs 
Ka 7 
OIGA 


Ee Ka 
? , 
Ce 4 
Gi 
Beie 


LS ges P 
RAL 
Ge 


SE 


SE 
Ee Lies 
EELS : 
LESA EL 


Ge 


E 
7 
Ss 
Ge 


HEE 


eee 
Wie 
GE 


e 
LR ^ta 


"as e 
E 


se ik ot D 
1937 1938 1939 1940 1941 1943 1945 1946 


FIGURE 1.—Kaolin sold or used by domestic producers for specified uses, 1936-51. 


BALL CLAY 


Ball-clay production in 1951 set a record for tonnage, although 
the value decreased 6 percent compared with 1950. For the ninth 
consecutive year, Tennessee was the leader in tons produced, with 
56 percent of the United States total. Kentucky ranked second, 
with 32 percent. Other leading States, in order of tons produced, 
were Maryland, Mississippi, and New Jersey. Compared to 1950 
Kentucky and Tennessee each increased tonnage produced 5 percent 
in 1951. 

The pottery industry consumed 78 percent of the ball clay produced 
in 1951 compared to 79 percent in 1950. Ball clay used in making 
whiteware increased 5 percent, and the quantities used in high-grade 
tile, architectural terra cotta, and enameling increased over the 
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previous year. In 1951 high-grade tile was 12 percent, refractories 
6 percent, and miscellaneous smaller uses 4 percent of the total 
national output. 


TABLE 5.—Ball clay sold by producers in the United States, 1949-51, by States 


1949 1950 1951 


State RA, GEN ERC 
Short tons Value Short tons Value Short tons Value 


—-—-—_—_PB. a _ _ A á>->í>—>—= _—_ >| —————————— ——À ——— rt 


Kentücky5. s coelo. 89, 281 | $1, 076, 531 105, 690 | $1, 325, 161 111,215 | $1, 411, 175 
Maryland, Mississippi, and 
New Jersey................. 27, 265 327, 427 34, 290 424, 480 39, 575 532, 118 
A EA 132,337 | 1,660, 481 184, 434 | 2,230, 526 194, 191 1, 782, 642 
Dt AA 248, 883 3, 064, 439 324, 414 3, 980, 167 344, 981 3, 725, 930 


Price quotations appearing in E&MJ Metal and Mineral Markets 
in 1951, unchanged from 1950 and 1949 quotations, were as follows: 
Tennessee crude ball clay, $10 per short ton, and air-floated and pul- 
verized, $19.50 per ton; Maryland—shredded, in ‘bulk, $7 to $9, and 
air-floated, in bags, $14 to $17.50 per ton. No quotations on Kentucky 
ball clay in 1951 or 1950 were given in E&MJ Metal and Mineral 
Markets. In 1951 the average value per ton for ball clay as reported 
by producers to the Bureau of Mines was $10.80 compared with 
$12.27 in 1950 and $12.31 in 1949. In 1951 the average price per 
ton for Tennessee was $9.18; for Kentucky, $12.69, and for Maryland, 
Mississippi, and New Jersey, $13.45. 

Imports of common blue and ball clay and Gross Almerode clays 
in 1951 increased less than 2 percent in tonnage and 4 percent in 
value compared with 1950. Unmanufactured blue and ball clays 
represented the major share of imports; United Kingdom supplied 
84 percent of this classification and virtually all the imports of manu- 
factured blue and ball clay. Small tonnages of imports of blue and 
ball clays came from Canada and Germany. Imports of Gross 
Almerode clays from United Kingdom and Germany totaled 80 and 
15 tons, respectively. Exports, if any, are not separately shown in 
official foreign trade returns. 


FIRE CLAY 


The largest annual tonnage in the history of the fire-clay industry 
was sold or used in 1951, exceeding the previous high year of 1948 by 
20 percent and 1950 by 24 percent. An expanded national economy 
and increased activity in the refractory and construction industries 
beginning in 1950 and carrying over into 1951 were the governing 
factors effecting the increase. 

The principal uses of fire clay in 1951 were in refractories manufac- 
ture—6,892,722 short tons (34-percent increase over 1950)—and heavy 
clay products—4,615,634 short tons (15-percent increase over 1950). 
Refractories and heavy clay products use, combined, comprised 97 

ercent of the total tonnage output in 1951 compared with 96 percent 
in 1950. About 1 percent was consumed in manufacturing high-grade 
tile, a similar amount in chemicals, and the remainder in a wide 
variety of uses. The principal refractory usetof fire clay is for the 
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manufacture of fire brick and block; this took 5,635,296 tons in 1951, 
a 45-percent increase over 1950. Several less important uses, such as 
high-erade tile, architectural terra cotta, and chemicals, decreased in 
1951 compared with 1950. No consumption of fire clay by the rubber 
industry was reported in 1951. 


TABLE 6.—Fire clay, including stoneware clay, sold or used by producers in the 
United States, 1950-51, by States ! 


Sold by producer Used by producer Total 
State SS SSS SS e! ee EC COD CEDE 
Short tons Value Short tons Value Short tons Value 
1950 

Alabama....................-.. 116, 714 $211, 180 51, 065 $84, 584 167, 779 $295, 764 
Arkansas....................- (2) OI (2) (2 256, 042 789, 876 
California..................... 206, 567 527, 416 198, 612 473, 362 405, 179 1, 000, 838 
Colorado...................... 155, 707 314, 407 64, 690 211, 933 220, 307 526, 340 
Ilinois....................-.-. 220, 040 980, 250 213, 383 451, 122 433, 423 1, 431, 372 
Indiana... eiert See 372, 259 526, 776 131, 402 274, 342 503, 661 801, 118 
Kentucky.................... 73, 450 399, 126 349, 439 | 1,690, 968 422, 898 2, 090, 094 
Maryland................-.-. 10, 743 60, 317 156, 702 560, 005 167, 445 620, 322 
Missouri 3._..........--.-..- x 377,598 | 1,071,298 813,578 | 2,960,019 | 1,221,176 4, 031, 347 
New Jergeg 66, 370 595, 483 244, 772 396, 404 311, 142 991, 887 
ONO 2 2 cu poni eg 793,697 | 2,177,968 | 1,969,109 | 4,946,634 | 2,762, 806 7, 124, 602 
Pennsylvanía................. 265,288 | 1,010,591 | 1,466,567 | 6,138,908 | 1,731,855 7, 149, 589 
'Tennessee.................... (2) (2) (2) (3) 20, 574 182, 602 
TONGS = 3 cece coos cina eiae gi 3, 778 27, 148 303, 248 647, 622 307, 026 674, 770 
Utali.- 2er ee 11, 913 42, 246 , 246 68, 846 36, 159 111, 092 
Washington.................. 15, 030 19, 108 52, 006 115, 026 68, 026 134, 134 
West Virginia................. (3) (2) (2) 3 309, 100 735, 285 
Other States 0.0.0.0... 83, 758 358, 803 693, 137 | 1,677.210 191, 179 328, 250 

e di ecuR TRE 2, 772,921 | 8.322,267 | 6,762.946 | 20,697,105 | 9,535,867 | 29,019,372 

1951 

Ala&bama...................... 128, 781 230, 201 74, 558 467, 829 203, 339 707, 030 
Arkansas. ........--..---.-.-. (2) (2) (3, (2) 319, 941 1, 022, 326 
California..................... 209, 070 567, 777 301, 151 368, 595 510, 221 1, 436, 372 
Colorado... ---------------- 201, 746 422, 065 131, 679 406, 246 333, 425 28, 311 
He ciues on ---------- 248,482 | 1,187,344 243, 645 587, 526 492, 127 1, 774, 870 
E 368, 292 , 792 141, 431 303, 880 499, 723 , 672 
Kentucky...................- 140, 466 622, 838 442,825 | 3,037,788 583, 291 3, 660, 626 
Maryland......- as 10, 812 51, 381 169, 490 580, 798 180, 302 632, 179 
Missouri 3............... Senex 401,057 | 1,250,331 | 1,171,465 | 8,448,387 | 1,572, 522 9, 698, 718 
New Jersey..................- 81, 403 702, 209 344, 658 | 1,070,522 420, 061 1, 772, 731 
OTIO ics A EN 939,822 | 2,789,217 | 2,214,130 | 8,351,767 | 3,153,952 | 11, 140, 984 
Pennsylvania................. 327,381 | 1,322,847 | 1,878,413 | 10,330, 887 | 2,205,704 | 11, 653. 734 
"Tennessee... (3) (3) (2) (2) 23, 759 226, 009 
TOS RR 2, 845 19, 607 317, 393 744, 621 320, 238 764, 228 
(d EE 5,375 28, 125 29, 968 80, 130 35, 343 108, 255 
Washington.................. 18, 100 24, 505 47, 368 117, 828 65, 477 142, 333 
West Virginia................. (2) (2) (2) (2) 732, 492 1, 923, 872 
Other States t.-.-...-......... 86, 026 441,365 | 1,184,676 | 3,157, 188 194, 510 426, 346 

TOU EE 3, 159, 667 | 10, 186, 604 | 8,692,850 | 38, 553, 992 | 11,852,517 | 48, 740, 596 


1 Includes stoneware clay as follows: 1950—105,147 tons, $235,063; 1951—85,331 tons, $271,625. 

? Included with “Other States.” . 

3 Includes diaspore and burley clay as follows: 1950—diaspore, 40,750 tons, $488,461; burley, 53,571 tons, 
$334,299. 1951—diaspore, 45,020 tons, $704,151; burley, 73,781 tons, $745,032. 

4 Includes States indicated by footnote 2 above and Delaware (1950 only), Idaho, Iowa, Kansas, Massa- 
chusetts, Michigan, Minnesota, Mississippi, Montana, Nebraska, Nevada, New Mexico, North Dakota, 
Oregon, and South Carolina. 


In 1951 Ohio ranked first in fire-clay output, followed by Pennsyl- 
vania, Missouri, West Virginia, Kentucky, California, and Indiana. 
These 7 States supplied 78 percent of the total. The remainder was 
produced in 24 States in 1951 (25 in 1950; Delaware did not report in 
1951). Of the 17 principal producing States shown in table 6, Indiana 
Utah, and Washington reported decreases, and the other 14 reported 
increases. 

Price quotations on fire clay do not appear in trade journals; how- 
ever, the average realization per ton from sales reported to the Bureau 
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of Mines by producers indicated that the average value of fire clay 
sold in 1951 was $3.22 compared with $3 in 1950 and $2.91 in 1949. 
The average value of all fire clay, including sales and captive tonnage, 
was $4.11 in 1951 compared to $3.04 in 1950, and $2.96 in 1949. 
Quotations on brick manufactured from fire clay were reported in 1951 
in E&MJ Metal and Mineral Markets (1950 price in parentheses) as 
follows: Missouri, Kentucky, and Pennsylvania, first quality, $116.50 
per thousand ($116.60), and second quality, $99.60 per thousand 
($99.60); and Ohio firebrick, intermediate grade, $88 per thousand 
($83), and second grade $79.20 per thousand ($79.20). 

Imports of fire clay are not shown separately in foreign trade sta- 
tistics. Exports of fire clay in 1951 were greater by 35 percent in 
tonnage and 46 percent in value than in 1950 and totaled 101,146 
short tons valued at $1,028,719. Canada took 88 percent of the total 
exports and Mexico 7 percent. The remainder (5 percent) comprised 
small tonnages to 40 destinations in Central and South America, 
Europe, Asia, and Africa. 

The geology, mineralogy, petrography, known deposits, and present 
and potential reserves of refractory clays of Maryland were discussed.* 


BENTONITE 


Bentonite production broke all records in 1951. According to re- 
ports of producers, there was a 25-percent tonnage increase and 52- 
percent value increase in 1951 over 1950. Increased activity in oil- 
well drilling and overall expansion in the foundry industry were 
responsible for the large output of bentonite. 

The foundry and petroleum industries consumed 94 percent of the 
total tonnage; of this, rotary-drilling mud represented 38 percent 
(460,261 short tons), filtering and decolorizing oils 33 percent (397,940 
short tons), and foundry-sand bond 23 percent (282,753 short tons). 
The remainder (77,914 short tons) went into a wide variety of uses. 
Bentonite used for rotary-drilling mud increased 29 percent in 1951 
over 1950, filtering and decolorizing oils 34 percent, and foundry-sand 
bond 12 percent. 

The same 9 States reported bentonite production in 1951 as in 1950. 
Increases in tonnage were noted for Arizona, California, Colorado, 
Mississippi, South Dakota, Texas and Wyoming, and decreases for 
Idaho and Utah. 


TABLE 7.—Bentonite sold or used by producers in the United States, 1949-51, 
by States 


1949 1950 1951 
State —————————————— 
Short tons Value Short tons Value Short tons Value 


— ———— |. —————— ————— | ———M | reegt 


South Dakota. ............... 137,376 | $1, 515, 927 192, 501 | $2,194, 894 246,585 | $2, 926, 756 


dh C es corns a e rd 27, 598 à 24, 574 321, 345 : 212, 670 
Wyoming e e. AA 350, 644 , 556, 394,939 | 4,091,571 i 5, 981, 655 
Other States t .-. 2-2... 351, 625 í 361,729 | 1, 952, 859 , 8, 885, 564 


en |——————M | | | —————————— — —  — a— in: 


dio] C E DT 867, 243 | 6,938, 752 973,833 | 8,560,669 | 1,218,868 | 18,006, 645 


! Arizona, California, Colorado (1950-51 only), Idaho, Mississippi, Montana (1949 only), and Utah. 


4 Waage, Karl M., Refractory Clays of the Maryland Coal Measures: Econ. Geo!., vol. 46, No. 8, 
December 1951, pp. 926-927. 
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FIGURE 2.—Bentonite sold or used by domestic producers for specified uses 
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Exports of bentonite are not shown separately in foreign trade 
statistics but are included under the blanket classification of “Other 
clays or earths, not specifically provided for." It is understood, how- 
ever, that some domestic producers export part of their production to 
destinations throughout the world. 

Control tests for the gel-forming properties of bentonite as well as 
bentonite determination in ceramic mixtures were discussed.* 


FULLER'S EARTH 


'The production of fuller's earth continued to rise in 1951, increasing 
22 percent over 1950, the previous record year. 

In 1951 mineral-oil refining was still the largest single consumer, 
although it did not pace the overall rise in national output. Con- 
sumption for this use in 1951 represented 36 percent of total produc- 
tion compared with 40 percent in 1950 and 47 percent in 1949. It 
was the consensus of opinion that this trend resulted, in part, from 
improved methods of oil refining and marketing of & higher quality 
of fuller's earth. 

Absorbent uses took 97,465 tons (20 percent of the total compared 
with 21 percent in 1950 and 22 percent in 1949); insecticides 86,339 
tons (18 percent compared with 18 percent in 1950 and 12 percent in 
1949) ; rotary-drilling mud 79,469 tons (16 percent compared with 10 
percent in 1950 and 9 percent in 1949); and vegetable-oil refining 
20,251 tons (4 percent compared with 5 percent in 1950 and 6 percent 
in 1949). The remainder was used in other filtering and clarifying, 
binders, and other unspecified uses. 

Nevada was the only State that showed & tonnage decrease in 1951 
over 1950. The Florida-Georgia area furnished 62 percent of the 
total tonnage produced in 1951, the same as in 1950, while production 
in Texas supplied 29 percent compared with 28 percent in 1950. 

As reported by E&MJ Metal and Mineral Markets in 1951, quota- 
tions on Georgia and Florida fuller's earth remained unchanged in 
1951 from those of 1950 and 1949. Prices were as follows: 14- to 
30-mesh, $14 per short ton; 30- to 60-mesh, $14.50; 100-mesh up, 
$7; and 200-mesh up, $10. The average value of fuller's earth sold 
or used, as reported to the Bureau of Mines by producers, was $16.81 
per ton in 1951 compared with $16.42 in 1950 and $16.20 in 1949. 


TABLE 8.—Fuller's earth sold or used by producers in the United States, 1949-51, 


by States 
1949 1950 1951 
State E _ AA L 
Short tons Value Short tons Value Short tons Value 
Florida and Georgia.......... 181, 993 | $3, 194, 551 247,390 | $4, 273, 890 299,071 | $5, 258, 330 
Mmo A A A 9, 101 138 0T ASA e II AA rumeur 
ARA AA 100, 745 1, 242, 558 112,466 | 1,393,773 142, 273 1, 952, 304 
Other States !....------------- 29, 064 643, 886 36, 169 837, 070 42, 279 921, 127 
AAA Ko yoo CLA nba 320,906 | 5,199, 642 396,025 | 6, 504, 733 483, 623 8, 131, 761 


1 Includes California, Mississippi, Nevada, Tennessee, and Utah. 


5 Bartos, Leon H., Control Tests for the Gel-Forming Properties of Bentonites: Ceram. Age, vol. 57, No. 
5, May 1951, pp. 20-22. 
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Imports of fuller's earth in 1951 totaled 405 short tons, all from the 
United Kingdom except a small amount from Canada. Exports are 
not given separately in official foreign statistics. Reports from the 
producers to the Bureau of Mines, however, indicated exports of 
approximately 35,000 short tons in 1951 compared with 16,400 tons 
in 1950. Destinations reported include North America, Central and 
South America, West Indies, several European nations, Bahrein 
Island, Saudi Arabia, and the Philippines. | 

The characteristics, activation and uses of fuller's earth were 
discussed .® 
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FIGURE 3.—Tuller's earth sold or SC by producers for specified uses, 1930 and 
1941-51. 


MISCELLANEOUS CLAYS 


This section includes statistics for the large-tonnage clays and 
shales, other than those discussed in the preceding pages, that are 
used in the manufacture of heavy clay products and portland cement. 
With these clays are grouped small tonnages of slip clay, oil-well 
drilling mud, pottery clay, and other clays that cannot be clearly 
identified with one of the types discussed separately in this chapter. 

The demand for clay products and cement in the construction field 
that was evident in 1950 carried over into 1951. For this reason 
production of miscellaneous clays increased 5 percent in tonnage over 
1950. In 1951, 69 percent of the total miscellaneous clays were used 
in manufacturing heavy clay products and 28 percent in cement. 
Tonnage consumed in heavy clay products was 3 percent more than 


¢ Mineral Information Service, Department of Natural Resources, State of California, Absorbent Clay: 
Vol. 5, No. 7, July 1951, pp. 1-2. 
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in 1950, and quantities used in cement manufacture rose 10 percent. 
Captive tonnage, or clay produced by the mine operators for their 
own use in manufacturing brick, tile, cement and other end products 
and marketed for the first time as such, amounted to 96 percent 
(the same as for the past 5 years) of all miscellaneous clays and shales 
(figures for which are given in this section). The average value per 
ton of the miscellaneous clays sold as crude or prepared clay in 1951 
was $2.05. Some special types of clay included under the “miscel- 
laneous” clay classification, however, sold for much higher amounts. 
The value of the captive tonnage was computed from individual 
estimates that generally were around $1 per ton. 

Miscellaneous clays, including shales and the so-called common or 
surface clays, are of widespread occurrence, and workable commercial 
deposits were reported in all States in 1951 except Nevada and Rhode 
Island. Three States—California, Illinois, and Ohio—reported ton- 
nage production exceeding 2 million short tons each. Other States 
reporting a production of over 1 million tons were, in order of output: 


TABLE 9.—Miscellaneous clays, including shale and slip clay, sold or used by 
producers in the United States, 1950-51, by States 


Sold by producers ! | Used by producers ? Total 
State A A 
Short tons Value Short tons Value Short tons Value 
1950 

Alatbanmsse es (2) (3) (3) (3) 1, 170, 153 $900, 329 
IN A AR AA 219, 117 $217, 127 219, 117 217, 127 
Gallfómilds f aa 124, 389 $468, 616 1, 722, 993 1, 454, 109 1, 847, 382 1, 922, 725 
Goldtdo pL lll (3) (3) (3) (3) ,238 231, 740 
EA cuc REPERI A PA 292, 367 236, 317 292, 367 236, 317 
Oy A re A A A 1, 024, 095 804, 190 1, 024, 095 804, 190 
lino] anna (3) (3) (3) (3) 2, 086, 008 1, 966, 336 
Indiana see ee 93, 775 89, 981 815, 297 714, 320 909, 072 804, 301 
lows. ere e 4,890 79,330 834, 514 749, 512 839, 401 828, 842 
KOR c 8k O A AA 706, 615 563, 670 706, 615 663, 670 
Rentner RN AAN EE 189, 624 180, 710 189, 624 180, 710 
Loulsians Senet ma (3) (3) (3) (3) 327, 067 273, 116 
EA T AA PA 31, 917 26, 561 31,917 | 26, 561 
Maryland ne 2. (3) (3) (3) (3) 558, 888 435, 493 
IM ASOT SOL t E zelo e Rumes A 148, 420 115,318 148, 420 115,318 
Michigan TEE...-- (3) (3) (3) (3) 1, 425, 493 1, 135, 740 
MIME ee ee ty (3) (3) (3) 110, 962 97, 385 
Mississippi e 5-5. 2... eege en (3 (3) (3) (3) 268, 690 247, 467 
AM Herr E ee ee (3) (3) (3) (3) 725, 551 624, 921 
Maller EE AN ue ge in ee 33, 817 33, 817 33, 817 33, 817 
NObrask AI cas isis (3) (3) (3) (3) 152, 880 148, 017 
New Hampshire. ............. (3) (3) (3) (3) 22, 719 17, 115 
NA A AG E. oem ille A AAA 286, 885 234, 943 286, 885 234, 943 
New Mexico.-................. (3) (3) (3) 44, 364 5 

NOWAYOLE MC ULL ra. 3) (3) (3) (3) 1, 443, 129 1, 165, 656 
NOPE BLOG e Eer ee AO, 1, 413, 314 1, 269, 381 1, 413,314 1, 269, 381 
(a) if) IET ee 86, 387 94, 551 2, 127, 937 1, 835, 769 2, 214, 324 1, 930, 620 
OklAloms:-::22-.......... (3) (3) (3) (3) 555, 910 493, 659 
Oreron A eraot nmm Re 159, 049 123, 163 159, 049 123, 103 
Pennsylvania.......-......... 25, 934 60, 784 1, 661, 779 1, 354, 562 1, 687, 713 1, 415, 346 
RAEE, PAR AAA PPP 638, 852 508, 223 638, 852 , 223 
Tennessag e (3) (3) (3) (3) 877, 659 634, 652 
TARTA a de 16, 395 297, 126 1, 578, 816 1, 328, 377 1, 595, 211 1, 02E, 503 
Ul TE een Ee AAN A 234, 450 543, 552 234, 450 543, 552 
ANS Ge Eege (3) (3) (3) (3) 215, 433 167, 647 
AA A AA AA 366, 001 269, 135 366, 001 269, 135 
Wisconsi2 se tana ars. (3) (3) (3) (3) 162, 611 132, 056 
AAA A A A A rna n UE 18, 332 10, 551 18, 332 10, 551 
Undistributedii o a 474,307 466,047 | 11,070, 181 9, 111, 168 1,115, 733 871, 892 


A | J _HH€H=mHH Ó E = ‚M 


TOU NEUE eones 826,077 | 1,550,735 | 25,574,372 | 21, 684, 475 | 26,400, 449 | 23,241, 210 


For footnotes, see end of table. 
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TABLE 9.—Miscellaneous clays, including shale and slip clay, sold or used by 
producers in the United States, 1950-51, by States—Continued 


Sold by producers ! Used by producers 2 Total 
State PEPA APA: 
Short tons Value Short tons Value Short tons Value 
1951 

RA AA EEN 171, 518 $184, 532 171, 518 $184, 532 
Californía..................... 117, 142 $644, 775 | 1,927, 134 1, 947, 648 | 2,044, 276 2, 592, 423 
A ------------.--- (3) (3) (3) (3) 323, 808 340, 558 
Ree AAA EE, seccece 275, 900 252, 725 275, 900 252, 725 
y A PA A 1, 083, 952 978,727 | 1,083, 952 978, 727 
Illinois........................ (3) (3) (3) 2, 037, 013 2, 249, 324 
Indianas....... so 2z2wressss 87, 250 95, 321 937, 758 997, 464 , 025, 1, 092, 785 
to AA uni Dei ated. 3, 302 57, 963 877, 752 955, 550 881, 054 1, 013, 513 
erha AAA cuc a A 708, 910 680, 821 708, 910 680, 821 
Kentucky AAN A clau Der eA coÉ 185, 734 202, 484 185, 734 202, 484 
Louisiana..................... (3) (3) (3) (3) 306, 512 306, 542 
E AA A PA EE 21, 885 21, 885 21, 885 21, 885 
Maryland -......-..-.....---- (3) (3 3 (Q) 558, 083 558, 083 
Massachusetts. ............... |... -........|.-.......... 143, 023 | 143, 023 143, 023 143, 023 
a A musa (8) V (3) 1, 509, 712 1, 579, 065 

esota...... ll l.l ecl. (3) 3) 3 Q) 111, 984 1 
Missouri.....................- (3) OI 3) (5 782, 335 859, 720 
MONTANE E Ee, gans. xar 34, 431 34, 431 34, 431 34, 431 
Nebraska....................- (3) (3) (5 114, 845 114, 845 

New Hamsphire..............|............ fee 3) (3) 28, 
Mee Jerseg A A A 253, 159 277, 368 253, 159 277, 368 
New Mexico.................. (3) 3) (s 3) 56, 780 $9. 918 
ew York...................- Q) 3) 3) 1, 550, 472 1, 632, 878 
North Carollna............... 875 1,312 | 1,432, 505 | 1,564, 717 | 1,433,380 , 566, 029 
O LEE E 115,351 S 2, 417,327 | 2,495, 129 | 2, 532, 678 2, 623, 073 
Oklahoma...................- (3) (3) (3) Q) ; 561, 841 
ONCQON AA E, A 143, 479 148, 479 143, 479 148, 479 
Pennsylvania................- 21, 466 31,738 | 1,927,892 | 2,090,033 | 1,949,358 2, 127, 771 
South Carolina .i..is s osse AU cece lin ae Ere TT 619, 272 620, 022 619, 272 620, 022 
o AAA A 28, 554 326,200 | 1,687,563 | 1,689,563 | 1,716, 117 2, 015, 763 
EIA A sek eee eres 203, 809 567, 869 203, 809 567, 869 
Washington. ................. (3) Q) 3 Q) 220, 887 22A, 476 
MA AA A IMA 371, 154 371, 154 371, 154 371, 154 
Wisconsin...................- (3) (3) 141, 746 141, 746 
AAA PA AA 17, 796 17, 796 17, 796 17, 796 
Undistributed 4..............- 615, 799 740, 659 | 11,217,799 | 11,419,498 | 3,470, 690 3, 345, 455 
Total. locas e anis 989, 739 | 2,025, 912 | 26, 659, 752 | 27, 666, 918 | 27, 649, 491 | 29,692,830 


1 Includes slip clay as follows: 1950-51—Indiana, Michigan, and New York; figures cannot be shown sep- 
arately. Purchases by portland-cement compantes of common clay and shale: 1950—555,910 tons, ostimated 
at $466,600; 1951—658,450 tons, estimated at $660,936. 

3 Includes the following: Common clay and shale used by portland-cament companies: 1950—6,453,777 

3 Included under ‘‘Undistributed.’’ 

4 Figures include Alabama (1961 only), Arizona, Delaware, District of Columbia, Florida, Idaho, Missis- 
sippi 1951 only), Nevada (1950 only), North Dakota, South Dakota, Tennessee (1951 only), Vermont, 
Virginla, and States indicated by footnote 3. 


Pennsylvania, Texas, New York, Michigan, North Carolina, Georgia, 
Alabama, and Indiana. Of the States for which data are shown in 
table 9, 21 reported increases and 17 decreases in output in 1951 
compared with 1950. 

Increased manufacturing capacity resulting from new plants and 
efficient alterations in existing plants of the vitrified clay sewer pipe 
See helped to increase the demand for miscellaneous clays and 
shales. 


7 Brick and Clay Record, vol. 118, No. 3, March 1951, pp. 30-36. 

Ceramic Age, New Dickey Plant: Vol. 66, No. 5, November 1951, p. 11. 

Hawley, Addison, Jr., Increased and Cheaper Production of Clay Pipe: Am. Ceram. Soc. Bull., vol. 
30, No. 6, June 1951, pp. 206-207. 
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HEAVY CLAY PRODUCTS 


The demand for structural clay products in 1951 with relation to 
1950 was varied; some products showed increases and others decreases. 
The increases in shipments in 1951 over 1950 were as follows: Drain 
tile, 4 percent; hollow facing tile, 8 percent; glazed and unglazed floor 
and wall tile, 11 percent. The decreases were: Unglazed brick 
(common and face), 3 percent; unglazed structural tile, 11 percent; 
vitrified clay sewer pipe, 1 percent. 

The total value of the principal structural clay products in 1951 
increased 8 percent to $352,000,000 from $327,000,000 in 1950. 


TABLE 10.—Shipments of principal POEM clay products in the United States, 


1949 1950 1951 


Product and unit of quantity bep Ane 
ou- ou- 

Quantity sand Quantity sand 
dollars) dollars) 


Unglazed brick (common and face) 
M stand. brick.. |5. 251, 633 129, 179 |6, 486, 332 164, 470 |6, 306, 561 


Unglazed structural tile....... short tons..|1, 259, 445 ; 1, 310, 972 14,896 |1, 166, 879 
Vitrified clay sewer pipe............ do....|1, 349, 598 ; 1, 567, 664 53,402 |1, 554, 711 
D qQUIlJoes AAA do....| 688, 010 ; 027, 545 10, 191 655, 757 


glazed 
M brick equiv..| 357, 461 18, 717 432, 027 22, 438 407, 707 
Glazed and unglazed floor and wall tile 
and accessories, including quarry tile 
M square feet... 93, 115 43, 905 127, 302 61, 579 141, 322 


1 Compiled from information furnished by the Bureau of the Census, U. S. Department of Commerce. 


The value of shipments of all branches of the clay-refractories 
industry shown in table 11 followed the same pattern of increases in 
1951 over 1950 as 1950 had shown over 1949. Overall expansion in 
the steel and foundry industries (due for the most part to the national 
emergency) augmented the demand for clay refractories. The value 
of shipments of firebrick (except superduty) was $78,562,000, 37 
percent over 1950; superduty fire-clay brick, $16,158,000, 60 percent 
over 1950; and ladle brick, $14,652,000, 21 percent over 1950. 

A new trade association, the Refractories Institute, was formed by 
the members of the refractory industry to promote demand for the 
produets of the industry and to spur additional research with the 
objective of further improving products and processes. The head- 
quarters are in Pittsburgh, Pa.® 


8 Brick and Clay Record, vol. 119, No. 1, July 1951, pp. 48-49. 
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TABLE 11.—Production and shipments of refractories in the United States, 
1950-51, by kind 


[Bureau of the Census] 


1950 1951 
ünite T Shipments P Shipments 
nit o ro- To- 
Product quantity | duc- duc- 
tion Value | tion Value 
(quan- Quan- | (thou- | (quan- | Quan- | (thou- 
tity) tity |sands of tity) tity |sands of 
dollars) dollars) 
Clay refractories: 
Fire-clay brick, standard and special | 1,000 9-in. |560, 492 |565, 103 | 57,459 |725, 659 |710, 289 | 78, 562 
shapes, except superduty. equiv. 
Superduty fire-clay brick, standard |...d0.......| 63,105 | 64,046 | 10, 108 | 94,916 | 92,783 | 16, 158 
and special shapes. 
High-alumina brick, standard and |...do.......| 17,620 | 17,670 | 4,757 | 23, 643 | 23, 414 6, 825 
special shapes (50 percent AlsO3 and 
over, except fused alumina and 
mullite). 
Insulating firebrick, standard and |...do....... 40, 986 | 43,204 | 7,635 | 56,052 | 56,605 | 11,076 
special shapes. l 
Ladle brick..........................|-.. do....... 196, 869 |198, 230 | 12, 075 |229, 694 |226, 918 | 14,652 
Hot-top refractories...................]..- do....... 41,847 | 42, 640 | 4,489 | 56,047 | 54,944 5, 517 
td nozzles, runner briek and |...do.......| 53,076 | 53,106 | 6,895 | 65.809 | 65, 581 8, 879 
uyeres. 


Glass-house pots, tank blocks, upper | Short tons | 19,919 | 21,204 | 3,177 | 25,601 | 25, 763 3, 819 
structure, and floaters. 

High-temperature bonding mortars...|... do....... 65, 146 | 65,517 | 5,494 | 83,027 | 82, 745 6, 877 

Plastic refractories (including wet |...do....... 90, 687 | 91,455 | 4,511 [100,089 | 99,577 5, 529 
and dry ramming mixtures). 

Cast and castables (hydraulic setting).|...do.......| 57,743 | 57,300 | 4,396 | 69,534 | 69, 138 5, 628 


Ground crude fire-clay and high- |...d0.......|380,385 |381, 163 | 3,611 |446, 426 |444, 970 4,877 
alumina material. 
Other clay refractories................]..--.-------]-.---.--|-------- 2,049 | ———— 2, 687 
Total clay refractories..............|.-..-.-.----|--------|-------- 126,086 AA A 171, 086 
Nonolay refractories: 
Silica brick, standard and special | 1,000 9-in. [312,334 |309, 353 | 38, 222 |368, 653 |374, 237 | 51,686 


shapes. equiv. 

Magnesite and magnesite-chrome |...do.......| 28,135 | 27,779 | 14,415 | 39,846 | 39,132 | 21,800 
(magnesite predominating) brick, 

standard and special shapes. 

Chrome and chrome - magnesite |...do.......| 46,528 | 45,489 | 19,672 | 57,133 | 55,949 | 27,343 
(chrome predominating) brick, 

standard and special shapes. 

Graphite and other carbon crucibles | Short tons | 10,116 | 10,329 | 5,690 | 13,737 | 13,343 7,425 


and retorts. 
Other graphite and carbon refractories.|...do...... 1,269 | 1,206 503 | 1,543 | 1,527 677 
Silicon o IA A PA EE 7,957 AAA A 10, 940 
Mullite and kyanite.................. |. ........... | --..... fono 3, 509 |........].22. e 4, 401 
Silimanitó AAA AA OA ases EEN 238 A owes ons 379 
Fused alumina and bauxite. .........|............]- -......|------.- 4,200 AA E 3, 538 
Zirconia, forsterite, fused magnesia, |............|........]|.......- 3,995 A VEER 5, 995 
pyrophyllite, and other nonclay 
shapes. 
High-temperature bonding mortars...| Short tons | 38, 101 | 38,175 | 4,345 | 47, 136 | 46, 787 5, 614 
Plasticrefractories (including wet and |...do....... 98,721 | 98,858 | 7,175 |133, 608 |133, 202 | 10, 522 
dry ramming mixtures)............ 


Other nonclay refractory materials, |............|]........]|........ 9,995 A |a e ex 5, 346 
sold in lump or ground form (in- 
cluding ground silica and nonclay 
cast and castables). 


Total nonclay refractories !_........|-...-..-----|..--.---|-------- A PA 155, 756 
Grand total refractories !_..........)....---..---|-.------|-------- 238, 657 A ww 320, 842 


1 Data for dead-burned magnesía or magnesite excluded to avoid duplication in other refractory products 
covered in this table (such as magnesite brick and shapes). Quantity and value of shipment of dead-burned 
ET or magnesite totaled 283,000 tons valued at $11,901,000 in 1950, and 372,000 tons valued at $16,620,000 

1051. 
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Harbison-Walker Refractories Co. approved plans for a new plant 
at Fairfield, near Birmingham, Ala., for the production of fire brick 
and other refractories for steel plant service. It was reported the 
cost would approximate 4 million dollars.? 

Expansion and plant modernization in the refractories industry 
kept pace with the demand for all types of refractory products.” 

Plant modernization and improved manufacturing methods were 
described in several published articles, especially for structural clay 
products,” and pottery. The expansion of the ceramic industry 
helped to increase the consumption of clays and shales. 


TECHNOLOGY 


Since January 1, 1950, the Structural Clay Products Research 
Foundation had been engaged in a full-scale industry-wide research 
program on new and improved clay products, and new methods of 
manufacture and construction.* 

The National Clay Pipe Research Corp. was conducting a general 
research program on the production of vitrified clay pipe. One 
phase of this program was a study by the Ohio State University 
Research Foundation in reference to firing and cooling shrinkage 
behavior of structural clay bodies. Many materials tested are used 
in the production of heavy clay products other than vitrified clay 
pipe. 

An investigation was carried out at the Department of Ceramic 
Engineering, University of Illinois, designed to determine the effects 
of different heating ratio upon the shrinkage characteristics of clays 
and shales. The results showed a similarity in the shrinkage behavior 
of shales and fire clays. 

A study was conducted to determine the thermal reactions taking 
place during the firing of brick made from fire clays and shales. The 
object of the study was to obtain fundamental data needed for a better 
understanding of reactions that occur within a brick during firing." 

The corrosion resistance of high-purity refractories when exposed 
to molten glass of ordinary colorless bottle-glass composition was 
investigated. The refractory mixtures were made from ‘kaolin, 
calcined alumina, and flint." 

9? Ceramic Age, vol. 57, No. 4, April 1951, p. 12. 

10 Brick and Clay Record, vol. 118, No. 2, February 1951, pp. 50, 60; No. 3, March 1951, p. 23; No. 5, May 
1951, p. 54; vol. 119, No. 3, September 1951, pp. 57-68; No. 4, October 1951, p. 73; No. 5, pp. 57-58. 

Ceramic Age, vol. 57, No. 3, March 1951, p. 36. 

11 Brick and Clay Record, vol. 118, No. 2, February 1951, p. 60; No. 3, March 1951, pp. 41-47, 49-51, 53-55, 
80; No. 4, April 1951, pp. 36-38, 41-43, 45-49, 88-92; No. 5, May 1951, pp. 26-27, 29. Vol. 119, No. 2, August 
1951, pp. 34-36, 40-12; No. 3, September 1951, pp. 36-52; No. 4, October 1951, pp. 32, 36, 39, 40-47; No. 5, 
November 1951, pp. 29-31. 

Ceramic Age, vol. 57, No. 2, February 1951, p. 14. 

12 Ceramic Industry, vol. 56, No. 3, March 1951, pp. 86-89, 112; vol. 56, No. 5, May 1951, pp. 80-86; No. 6, 
June 195], pp. 90 and 91; vol. 57, No. 1, July 1951, p. 67; No. 3, September 1951, pp. 686 and 67; No. 2, August 
1951, pp. En ; No. 4, October 1951, pp. 113-117; No. 5, November 1951, pp. 80 and 81, 85-87; No. 6, December 
1951, : . 

13 Brick and Clay Record, vol. 118, No. 5, May 1951 PP: 31 and 48, 

14 Van Der Beck, Roland R., and Eberhart, J. O. T g and Cooling Shrinkage Behavior of Structural 
Clay Bodies: Am. Ceram. Soc. Jour., vol. 34, No. 12, December 1951, pp. 361-365. 

15 Meid, W. J., and Hursh, R. K., Effect of Heating Rate on Shrinkage of Clays and Shales in Firing: 
Am. Ceram. Soc. Jour., vol. 34, No. 9, September 1951, pp. 287-290. 

18 Grim, R. E., and Johns, W. D., Jr., Reactions Accompanying the Firing of Brick: Am. Ceram. soc. 
Jour., vol. 34, No. 3, March 1951, pp. 71-76. 


17 Moore, H., and Heeley, R., An Experimental Investigation of Alumina Silicate Refractories of High 
Purity for Use in Glass Making: Glass Ind., vol. 32, No, 8, August 1951, pp. 417 and 431. 
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A completely new clay-preparation system was installed in the 
pottery industry that reduced the cost of preparation 20 to 25 
percent.” 

Barium carbonate as a means of preventing the formation of scum 
and efflorescence on brick was discussed, along with the sulfide content 
of clay which must be considered in calculations for barium treatment.” 

The Hanley Co., with executive offices in New York City and struc- 
tural clay-products .plants in Pennsylvania, established a research 
fellowship at the Mellon Institute in Pittsburgh, Pa. It is long-range 
in character and has for its purpose fundamental research and develop- 
ment work in the technology of structural clay products.” 

Data on refractory materials in southern Ohio and northeastern 
Kentucky were given, such as geology, analyses, uses, and estimated 
reserves,*! 

The American Iron and Steel Institute and the American Ceramic 
Society published a comprehensive refractories bibliography, covering 
the literature and United States and foreign patents from 1928 to 
1947, inclusive.” 

A new laboratory was built at the Armour Research Foundation, 
Illinois Institute of Technology, for research to develop stronger, 
cheaper, and lighter concrete block. Concrete units using expanded 
clay and shale lightweight aggregates developed by the foundation 
were to be studied 2 

New lightweight aggregate plants were built to utilize residual clay 
in North Carolina % and shale in Tennessee.” 

The Minnesota Geological Survey conducted investigations on the 
possibilities of using Minnesota clays and shales as raw materials for 
production of lightweight concrete aggregates. Relation of chemical 
properties to the bloating of clay was discussed.?’ 

It was estimated that extraction {of 'a million tons per year from 
the known deposits of china clay or kaolin in Devon and Cornwall, 
England, would not exhaust the supply in a century.” 

ata on the economic importance of Philippine clays were outlined 
as to classification, composition and uses in ceramic products.” 

Fire-clay resources of Japan were summarized for the General 
Headquarters, Supreme Commander for the Allied Powers. Supply 
and demand of fire clay, by kinds, were discussed, as well as potential 
reserves,% 

18 Ceramic Industry, vol. 56, No. 6, June 1951, p. 90. 

1? Hammer, A. J., Sulfide Content of Clays and Its Bearing on Calculations for Barium Treatment: 
Ceram, Age, vol. 57, No. 4, April 1951, pp. 17-18, 60. 

20 Ceramic Age, vol. 58, No. 6, December 1951, p. 14. 

31 Bole, G.A., Bowen, C.H., and Everhart, J. O., Refractory Material of Southern Ohio and Northeastern 
Kentucky: Am. Ceram. Soc. Bull., vol. 30, No. 10, October 1951, pp. 323-327, 

12 American Iron and Steel Institute and The American Ceramic Society, Inc., Refractories Bibliography: 
Columbus, Ohio, 1950, 2109 pp. 


33 Rock Products, vol. 54, No. 11, November 1951, p. 119. 
24 Lenhart, Walter e Bintering Clay Into Lightweight Aggregates: Rock Products, vol. 54, No. 8, 


05. 
y, C. M., Possibilities of Bloating Clays in Minnesota: Minnesota Geol. Survey, Summary Rept. 

5, July 1950 Io pp. 

2? Riley, C. M., Relation of Chemical Properties to the Bloating of Clays: Am. Ceram. Soc. Jour., vol. 34, 
No. 4, April 1951, pp. 121-128. 

28 South African Mining and Engineering Journal, vol. 62, part IT, No. 3063, Oct. 27, 1951, p. 10. 

2 Opiana, Gil O., and Olayao, I., The Economic Importance of Philippine Clays and Other Local Ceramic 
Materials: Philippine Geol., vol. , No. 1, December 1951, pp. 5-14. 

V Lee, Donald E., Fire-Clay Resources: Refrac. Jour., No. 8, August 1951, pp. 314-318, 


Coal—Bituminous and Lignite 
By W. H. Young, R. L. Anderson, and E. M. Hall 


4e 
GENERAL SUMMARY 


HE BITUMINOUS-COAL and lignite industry showed signs of 
considerable improvement in 1951; production, consumption, ex- 
ports, average value, mechanization, and productivity increased 

over 1950. 

Production.—The output of soft coal in 1951—534 million tons ?— 
was 3 percent higher than the 516 million tons produced in 1950. The 
smaller amount of time lost by strikes in 1951, compared to 1950, 
largely explains the increase. According to the Bureau of Labor 
Statistics, 887,000 man-days were lost due to strikes in 1951 compared 
to 9,320,000 man-days in 1950. ! 

There was virtually no seasonal decline in production in 1951, owing 
largely to increased exports to Europe. Throughout most of the year 
production exceeded 10 million tons & week, except when output was 
reduced because of holidays. The man-days lost by strike was the 
lowest since 1942. 

Trend of Men Working Daily.—The average number of men working 
daily at bituminous-coal and lignite mines in 1951 decreased to 372,897 
from 415,582 in 1950. 

Index to Capacity.—As it is not possible for all mines to operate every 
working day in the year, & conservative figure of 280 days for calculat- 
ing potential capacity was suggested some years ago by the coal com- 
mittee of the erican Institute of Mining and Metallurgical En- 
gineers. (See Minerals Yearbook, 1935, pp. 631-632.) The average 
output per day worked in 1951 was 2,628,890 tons, which (if applied 
to 280 days) gives an annual potential output of 736 million tons, com- 
pàred with the actual production of 534 million. 

Mechanization.—More coal was loaded mechanically at under- 
ground mines in the United States in 1951 than in 1950; the percentage 
mechanically loaded increased from 69 percent of total underground 
output in 1950 to 73 percent in 1951. Sales of underground loading 
equipment, in terms of capacity, were approximately the same as 
in 1950. 

Mechanical Cleaning.— The total capacity of mechanical-cleaning 
equipment sold for use at bituminous-coal mines in 1951 was estimated 
at 13,900 tons of cleaned coal per hour, & 14-percent increase over the 
previous year. 

1 Data for both 1950 and 1951 are final 


2 Throughout this chapter, “tons” refers to net tons of 2,000 pounds, except that the world table is in 
metric tons of about 2,205 pounds, 
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TABLE 1.—Salient statistics of the bituminous-coal and lignite industry in th 
United States,! 1950-51 


{All tonnage figures represent net tons of marketable coal and excludes washery and other refuse] 


Change from 
1950 1951 50 
ercent) 

Productlonz. setsewnceseccceccueidcsseccawnc e cales 516, 311,053 | 533, 664, 732 +3.4 
Consumption in the United States... 454, 202, 000 | 468, 904, 000 +3. 2 
Stocks at end of year: 

Industrial consumers and retail yards....................- 72, 516, 000 76, 636, 000 +5. 7 

Stocks on upper Lake docks. ............................. 6, 206, 997 5, 542, 891 —10.7 
Imports and exports: ? 

Imports......... Mec NER CIIM Ee 346, 706 291, 536 —15, 9 

q o con oe as EN 25, 468, 403 56, 726, 155 4-122. 7 
Price indicators (average per net ton): 

Average cost of railroad fuel purchased, f. o. b. mines 3... $4. 40 $4.54 +1. 1 

Average cost of coking coal at merchant coke ovens....... $9. 39 $9. 51 +1. 3 

Average retail price €...........  . ccc cL lll. lc c cll... $16. 48 $16. 87 +2. 4 

Average railroad freight charge per net ton? $3. 09 $3. 16 +2.3 

Average value f. o. b. mines... $4.84 $4. 92 +1.7 
Underground loading machinery sold: 

Mobile loading machines (number). ...................... 289 287 —.7 

Scrapers (number)............--.------------------------- 1 4 4-300. 0 

Conveyors, including those equipped with duckbills 

ei EE 316 297 —6.0 

“Motber” conveyors (units) .......-..--...-..------------ 132 114 —13.6 
Surface atripnpinog. ee 123, 466, 564 | 117, 617, 676 —4.7 
Mechanically loaded underground..--......-..-..-.---.-------- 272, 724,612 | 304, 255, 921 +11.6 
Mechanically cleaned..............--..-..-.------------------ 198, 698, 518 | 240, 009, 808 +20.8 
Number of mines... 9, 429 , 009 —15. 1 
Average number of days worked ---- -00000000M 183 203 +10.9 
Average number of men working dally 5. ..................... 415, 582 372, 897 —10. 3 
Production per man per day....................L ccc cL Lee sr. 6.77 7.04 +4.0 
Fuel eege? indicator: 

Pounds of coal per kw.-hr. at electric power plants $....... 1.19 1.14 —4.2 


1 Includes Alaska. There was no recorded production in Hawaii and Puerto Rico. 
2 U. S. Department of Commerce. 

3 Interstate Commerce Commission. 

1 Bureau of Labor Statistics, U. S. Department of Labor. 

§ Equals man-shifts divided by number of active days. 

* Federal Power Commission. 


Consumption.—Seven classes of consumers used more coal in 1951 
than in 1950, whereas two classes decreased their consumption. 
The total consumption in 1951 was approximately 15 million tons 
more than in 1950. Table 44 shows trends in consumption for the 
major classes of consumers. | 

Trends of Fuel Efficiency.— During 1951 electric public-utility 
power plants attained increased fuel efficiency. 

Competition With Oil and Gas.—Soon after World War II, increased 
competition developed among the fuels, with numerous reports of 
conversion from coal to fuel oil and gas. 

Electric-power utilities consumed 15 percent more bituminous 
coal, 15 percent less fuel oil, and 21 percent more gas in 1951 than 
in 1950. 

Class I railroads decreased their consumption of coal 11 percent 
in 1951 from 1950 and increased their purchases of fuel oil and Diesel 
oil 5 percent during the same period. 

The manufacture of domestic coal-burning equipment is reflected 
in statistics published by the Bureau of the Census. Factory sales 
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of domestic stokers for burning bituminous coal decreased from 13,102 
(revised figure) in 1950 to 12,386 in 1951. Shipments of domestic 
oil burners, boiler-burner units, and furnace-burner units decreased 
from 879, 922 (revised figure) in 1950 to 658,714 in 1951. 

Stocks.—The reserve supply of bituminous coal and lignite in the 
hands of industrial consumers and retail coalyards increased from 72.5 
million tons at the beginning of 1951 to 76.6 million tons at the close. 
The day’s suppply of stocks increased from 50 to 56. Stocks on the 
upper Lake docks decreased 664,106 tons from January 1 to De- 
cember 31, 1951. 


SOURCES OF DATA 


Data for 1951 are final and are based upon detailed annual reports 
of production and mine operation furnished by the producers. As in 
previous years, all but a small percentage of the output was covered 
by the reports submitted. For the remaining output not directly 
reported—consisting chiefly of small mines—it has been possible to 
obtain reasonably accurate data from the records of the State mine 
departments, which have statutory authority to require such reports, 
or, in a few instances, from railroad carloadings. Production in- 
cludes all marketable coal and excludes washery and other refuse. 

In accordance with the practice followed by the Bureau of Mines 
in previous years, the statistics in this report relate to mines having 
an output of 1,000 tons a year or more and do not attempt to include 
many small mines producing less than 1,000 tons a year. 

As in previous years, these data include all coal produced in Alaska 
and all that produced in the United States except Pennsylvanis 
anthracite. 


Stocks: Industrial consumers 
and retail yards 


ET] Average cost of railroad fuel + 
AAN 


HETTE 
3 


FiguRE 1.— Production, stocks, and prices of bituminous coal and lignite in the 
United States, 1942-51. 
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TABLE 3.—Growth of the bituminous-coal and lignite-mining industry in the 
United States,! 1900-1951 


Production 
Year (net tons) 

A AA A pe 
1000 ES 212, 316, 112 
TT TEE 225, 828, 149 
1902 RA A A MEAE RM E ME 260, 216, 844 
Ärt GE 282, 749, 348 
A VES ERR a d modu RM M MAE 278, 659, 689 
ER 315, 062, 785 
1000s A sans 342, 874, 867 
1009 onc ok a ii 394, 750, 112 
100R A A RE NN QE 332, 573, 944 
1000... -iu.asecouelneee us na A A 379, 744. 25? 
LEE 417, 111, 142 
ETT AA E O 405, 907, 059 
A A E EE mE 450, 104, 982 
TE AAN EE a EE 478, 435, 297 
A A A ES do E ER 422, 703, 970 
MD es 442, 624, 426 
O A A A A 502, 519, 682 
TEE 551, 790, 563 
VOLS E E x ea E dau au 579, 385, 820 
1010) ccs ck DH E E 465, 860, 058 
W020 A A E seus 568, 666, 683 
a e MEN 415, 921. 950 
1000 A A A M T ESSE S AREE 208, 009 
100]. A A Ee eM SONS 564, 564, 662 
7 SE 483, 686, 538 
1026 AAN A O eu e E a 520, 052, 741 
1026 A IA ON 573, 366, 985 
y y PR A Ras ment A A 617, 763, 352 
EE "744, 97 
o MED O A RUN 534, 988, 593 
1080 A A cmd reu 467, 526, 299 
Ch A A A A A ias 382, 089, 396 
Eer O a RE dM EAE ne 309, 709, 872 
EE 333, 630. 533 
jj He DM A A A O 359, 368, 022 
A A Ee 372, 373, 122 
A A QE CS 439, 087, 903 
A A A A 445, 531, 449 
AE e A A se end das 348, 544, 764 
O A A E T S Ad 394, 855, 325 
1040 A A E e 460, 771, 500 
E BEER 514, 149, 245 
10d SE A O sess eee 582, 692, 937 
NORD O AARÓN EE 500, 177, 069 
1044 C ——— É—— ————— 619, 570, 240 
A siena e cc 577, 617, 327 
19046... ......... T————— HÀ 533, 922, 008 
AA E EE 630, 623, 722 
IMB PA A A A 599, 518, 229 
pop eT EUER 437, 868, 036 
AR ke oe oe e 516, 311, 053 
MOS A AO AO Sense 533, 664, 732 


1 Includes Alaska. 


Value of production ? 
Average 

Total per ton 
$220, 930, 313 1. 04 

, 9 1.05 

290, 858, 483 1,12 
351, 687, 933 1, 24 
305, 397, 001 1.10 
334, 658, 294 1.06 
381, 162, 115 1.11 
451, 214, 842 1,14 
374, 135, 268 1,12 
405, 486, 777 1.07 
469, 281,719 1,12 
451,375, 819 1. 11 
517, 983, 445 1.15 
565, 234. 052 1.18 
493, 300, 244 1.17 
502, 037, 688 1. 13 
665, 116, 077 1. 32 
1, 249, 272, 837 2. 26 
1, 491, 809, 940 2. 58 
1, 160, 616, 013 2. 49 
2, 129, 933, 000 3. 75 
1, 199, 983, 2. 89 
1, 274, 820, 000 3 02 
1, 614, 621, 000 2. 68 
1, 062, 626, 000 2. 20 
1, 060, 402, 000 2.04 
1, 183, 412, 000 2. 06 
1, 029, 657, 000 1. 90 
933, 774, 000 1. 86 
952, 781, 000 1,78 
705, 483, 000 1,70 
588, 895, 000 1. 54 
406. 677, 000 1.31 
445, 788, 000 1.34 
628, 383, 000 1.75 
658, 063, 000 1.77 
770, 955, 000 1, 76 

, 042, 1. 04 

678, 653, 000 1. 95 
728, 348, 366 1, 84 
879, 327, 227 1. 91 

1, 125, 362, 836 2.19 
1, 373, 990, 608 2. 36 
1, 584, 644, 477 2. 69 
1, 810, 900, 542 2. 92 
1, 768, 204, 320 3. 06 
1, 835, 539, 476 3. 44 
2. 622, 634, 946 4.16 
2, 903, 267, 021 4. 99 
2, 130, 870, 571 4. 88 
2, 500, 373, 779 4.84 
2, 626, 030, 137 4. 02 
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PRODUCTION BY MONTHS AND WEEKS 


Tables 4 to 7 summarize the statistics of monthly and weekly pro- 
duction of bituminous coal and lignite. The estimates given are 
based upon the latest information available and differ in some instances 
from the current figures published in the Weekly Coal Reports. 


TABLE 4.—Bituminous-coal and lignite production in the United States,’ 1950-51, 
with estimates by months 


1950 1951 


Month Maxi Mehr Maxi viae 
ont A aximum| production aximum| production 
a A number | per work- AEREI number | per work- 
of net tons) of work- ing day of net tons) of work- | ing day 
ing days | (thousands ing days | (thousands 
of net tons) of net tons) 
PPT aL, a ER EE aa do ie 31,351 25 1, 254 51, 531 26 1, 982 
RODA TA E enano 12, 337 24 514 39, 990 24 1, 666 
Maran SA A A 54, 049 27 2, 002 44,713 27 1,656 
DT ge AA EE nn T 47,004 24.5 1, 919 41, 888 24.2 1,731 
MAV hee o AR A AAA 46, 162 26.5 1,742 43, 281 26.4 , 63 
a oa aaa oo 46, 213 26 1,777 43, 448 25.5 1,704 
Lol A duh PA ARAN 35, 396 25 1, 416 34, 007 20. 2 1, 
AUGUST Ogee ras oo sio 50, 487 27 1,870 47,072 27 1,743 
ANA q op PST el. 47,653 25 1, 906 42, 853 24 1,786 
UL A IIA 51, 805 D 1, 993 51, 675 27 1, 914 
25 
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MILLION NET TONS PER WEEK 


Figure 3.—Production of bituminous coal and lignite in the United States 
1950-51, by weeks. 
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TABLE 7.—Bituminous-coal and lignite production in the United States,’ 1950-51, 
with estimates by weeks 


1950 1951 
Maxi- Average Maxi- Average 
Week ended— [Production] mum Vote Week ended— lProduction| mum producion 
(thousands | number E dë (thousands | number | P 

of net tons)| of work- (thousands of net tons)| of work- (thousands 
ing days | of net tons) ing days Lat net tons) 
Jan. Y. 5, 636 5 1,127 || Jan. 6......... 10, 150 5 2, 030 
E NE 7, 411 6 1, 235 ¡E A 11, 981 6 1, 997 
al. m 7, 292 6 1, 215 20. esu 11, 314 6 1, 886 
ga ese uec 7,529 6 ], 255 p; ERE 11, 568 6 1, 928 
Feb. 4......... 6, 661 6 1,110 || Feb. 3......... 9, 564 6 1, 594 
yh CAPA . 2,734 6 456 10........ 8, 665 6 1, 444 
18....-.-- 2, 538 6 423 y by EN 10, 936 6 1,823 
RA 2,755 6 459 p 7, PENES 10, 330 6 1, 722 
Mar. 4........- 3, 237 6 540 || Mar. 3......... 11, 330 6 1, 888 
» y EA 13, 595 6 2, 266 lU le 10, 053 6 1, 676 
18.......- 13, 792 6 2, 209 à by RE 9, 954 6 1, 650 
Lala. 12, 807 6 2, 145 ar 10, 156 6 1, 693 
Apr. 1......... 12, 290 5.5 2, 235 El cias , 233 6 1, 706 
entre 11, 821 6 1,970 || Apr. 7......... 9, 106 5.2 1, 751 
j 0, EE 11, 684 6 1, 047 14.......- 9, 947 6 1, 658 
AR 11, 483 6 1, 914 VAN 10, 598 6 1, 766 
y 11, 416 6 1, 903 y: A 10, 431 6 1,739 
May 6......... 11,075 6 1,846 || May 5......... , 671 6 1, 612 
Ae A 10, 176 6 1, 696 19 A 9, 587 6 1, 598 
20. conos 9, 826 6 1, 638 19:. us , 020 6 1, 603 
y y nQss 10, 306 6 1,718 P. NEMPE 9, 722 6 1, 620 
Juné 3......... 9, 397 5.5 1,709 || June 2......... 8,645 5.4 1. 601 
10... 10, 619 6 1,770 Mus 9, 749 6 1,625 
le AMA 10, 452 6 1, 742 18.2: 10, 208 6 1, 701 
du 10, 639 6 1, 773 p^ MINUS 10, 876 6 1, 813 
July 12... 10, 270 6 1, 712 30.....-.- 10, 457 5.5 1, 901 
; A 1, 639 5 328 || July 7......... 1, 476 1 1, 476 
15........ 9, 138 6 1, 623 14........ » 33 5.2 1, 603 
aa 11, 275 6 1, 870 v4 EIE 10, 128 6 1, 688 
29... 2 10, 794 6 1,799 y^ A 10, 125 6 1, 688 
Aug. 5......... 10, 650 6 1,775 || Aug. 4......... 9,9 6 1, 655 
| by AA 10, 986 6 1, 831 1I. 10, 149 6 1, 692 
19... 11, 395 6 1,899 || , canas 10, 249 6 1, 708 
20... o v 11, 093 6 1, 849 VÀ ARO 10, 714 6 1, 786 
Sept. 2......... 11, 149 6 1,858 || Sept. 1......... 10, 578 6 1, 763 
¡> O 10, 249 5 2, 050 MONS 9, 278 b 1, 856 
16........ 11. 472 6 1, 912 H cies 10, 803 6 1, 816 
v^ pun 11,619 6 1, 937 ye PA 10, 970 6 1, 828 
ba See 11, 692 6 1, 949 29........ 11, 107 6 1, 861 
Oct. 7...0... 11, 574 6 1,929 || Oct. 6......... 10, 894 0 1,816 
14........ 11. 072 6 1, 045 13. ilz. 11. 003 6 1, 834 
21 eres 11. 930 6 1, 088 Eege 11,399 6 1, 900 
r^. IA 11. 824 6 1,971 Mi AA 11, 603 6 1, 934 
Nov. 4........- 11, 631 6 1,939 || Nov. 3......... 11, 310 6 1, 885 
ca 11, 248 6 1,875 10:2. 1:26 11, 498 6 1, 916 
IB. cocus 12, 104 6 2, 017 cuicos 11, 602 5.8 2, 000 
We dee e 9, 257 5 1, 851 4. EE 10, 160 5 2, 032 
Dec. 2... ....- 9, 482 6 1,580 || Dec. 1......... 12, 189 6 2, 082 
deeem 11, 679 6 1, 947 A 11, 280 6 1, 880 
16 2s 12, 311 6 2, 052 Regie 11, 613 6 1,919 
M 11,318 6 1, 886 22.......| 10,732 6 1,789 
30........ 9, 629 5 1, 926 29... 7, 5 1 581 
———— Jan. 5......... 21,793 21 3 1, 839 

Total.... 516, 311 306. 0 1, 687 —— 
Total.... 533, 665 301. 1 1,772 

1 Includes Alaska. 


8 es cha represent output and number of working days in that part of the week included in calendar 


year s 


own. Total production for the week ended Jan. 5, 1952, was 9,195,000 net tons. 


3 Average daily output for the entire week and not for working days in the calendar year shown. 
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EMPLOYMENT AND PRODUCTIVITY 


TABLE 13.—Growth of the bituminous-coal- and lignite-mining industry in the 
United States, 1900-1951 


Percent of under- 
Percent of total 
Net tons per man—| ground produc- is 
Average | Average tion— production 


Year Men em- | number | days lost 
ployed | of days | per man 
worked | on strike Cut by | Mechan- | Mechan- | Mined 
Per day | Per year | ma- ically ically by 
chines! | loaded | cleaned 1 | stripping 
900....... 304, 376 234 43 2. 98 697 24.9 ) 
1901....... 340, 235 225 35 2, 94 664 25. 6 3 
902....... 370, 056 230 44 3.06 703 26.8 ( 
1903........ 415,777 225 28 3. 02 680 27.6 Q 
1904.......] 437,832 202 44 3.15 637 28. 2 Q 3) 
1905....... 460, 629 211 23 8.24 684 82.8 Q (3) 
1906....... 478, 425 218 63 3. 36 717 34.7 ( 2.7 
1907....... 513, 258 234 14 3. 29 769 35.1 G 2.9 
1908....... 516, 264 193 38 3. 34 644 37.0 3.6 
1909.......| 543,152 209 29 3. 34 699 37.5 (3 3.8 Q 
1910....... 555. 533 217 89 3. 46 761 41.7 38] . d 
1911.......] 549,775 211 27 3. 50 738 43.9 3 (3) 
1912....... 548, 632 223 35 3. 68 820 46.8 ) 3.9 } 
1913.......| 571,882 232 36 3. 61 837 50. 7 3) 4.6 
1914....... 588, 195 80 8.71 724 51.8 3) 4.8 0.3 
1015.......| 557,456 203 61 3. 91 794 55.3 G) 4.7 .6 
1916.......| 501,102 230 26 8. 90 896 56.9 4.6 .8 
1917....... 603, 143 243 17 8.77 915 56.1 4.6 1.0 
1918....... 615, 305 249 7 3.78 942 56. 7 3 3.8 1.4 
1919.......| 621,998 195 37 8.84 749 60. 0 8.6 1.2 
1920...... .| 639, 547 - 220 22 4.00 $81 60. 7 3.3 1.5 
1021.......| 663, 754 149 23 4.20 627 06. 4 3.4 1.2 
1922.......| 687, 958 142 117 4. 28 609 64. 8 3 (3) 2.4 
1923....... 704, 793 179 20 4.47 801 68. 3 0.3 3.8 2.1 
1924.......] 619, 604 171 73 4. 56 781 71.5 .7 (3) 2.8 
1928.......] 588, 493 195 30 4. 52 884 72.9 1.2 Q 3.2 
1926....... 593, 647 215 4.50 966 73.8 1.9 Q 3.0 
Iess 593, 918 191 153 4.55 872 74.9 3.3 5.3 3.6 
928......- 522, 150 203 g 4.73 959 76.9 4.5 5.7 4.0 
asas 502, 993 219 11 4. 85 1,004 78.4 7.4 6.9 3.8 
1930.......| 493,202 187 5.06 948 81.0 10. 5 8.3 4.3 
1931....... 450, 213 160 35 5. 30 849 83.2 13.1 9.5 5.0 
1932........ , 980 146 120 5. 22 762 84.1 12.3 9.8 6.3 
1933....... 418, 703 167 30 4. 78 797 84.7 12.0 10.4 5.5 
1034....... , 011 178 15 4. 40 785 84.1 12, 2 11.1 6.8 
1035.......| 462, 403 179 47 4. 50 805 84,2 13.5 12.2 6.4 
1936.......| 477, 204 199 21 4, 62 920 84.8 16.3 13.9 6. 4 
1937....... 491, 864 198 419 4. 69 906 (3) 20. 2 14.6 7.1 
1938....... 441, 333 162 13 4. 89 790 87.5 26.7 18, 2 8.7 
1939....... 421, 788 178 86 b. 25 936 87.9 31.0 20.1 9.6 
1040....... 499, 075 202 8 5.19 1, 049 88, 4 85.4. 22.2 9.4 
1941....... , 081 216 27 5.20 1, 125 89. 0 40. 7 22.9 10, 7 
1942....... 401, 991 246 7 5.12 1, 201 89. 7 45.2 24.4 11.5 
1943....... 6, 007 204 415 5. 38 1,419 90.3 48.9 2.7 13. 8 
194....... 393, 347 278 d 5. 67 1, 575 90. 6 52. 9 25. 6 16.3 
1945..... ..| 383, 100 261 49 5.78 1, 508 90. 8 56, 1 25. 6 19.0 
1946........| ^ 896, 434 214 4 23 6.30 1, 347 90. 8 58. 4 26.0 21.1 
1947....... 5 419,182 234 45 6. 42 1, 504 90. 0 60. 7 27. 7 22.1 
1948....... 5 441, 631 217 416 6. 26 1, 358 90. 7 64.3 30. 2 23.3 
1949....... 5 433, 698 157 415 6. 43 1,010 91. 4 67.0 35. 1 24.2 
1950....... 5 415, 582 183 4 56 6.77 1, 239 92.6 69, 4 98. 5 23.9 
1961....... 5 372, 897 203 44 7.04 , 429 94. 9 73.1 45.0 22.0 


1 Percentages for 1900 to 1913, inclusive, are of total production, as a separation of strip and underground 
production is not available for those years. 

3 For 1906 to 1926, inclusive, these percentages are exclusive of coal cleaned at central washeries operated 
by consumers, 

3 Data not available, 

4 Bureau of Labor Statistics, U. S. Department of Labor. 

$ Average number of men working daily. 
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FIGURE 4.—Employment, mechanization, and output per man at bituminous-coal 
and lignite mines in the United States, 1905-51. | 
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TABLE 18.—Use of power drills for shot holes in underground bituminous-coal 
and lignite mines, 1950-51, by States 


Net tons produced in working Total 


Number of 
Num- ri places where shot holes were roduc- 
ber of power drills power-drilled tlon from 
mines mines 
State using s E using 
power x om- om- power 
drills HR pressed o pressed | Total Gëlle 
air air drills (net tons) 
1950 
Alabama EI REN 90| 728 54| 10, 449, 925]..---_-_- 10, 449, 925] 11, 214, 552 
AAA E AM 2 20 25 118, 717| 163,001 281, 281, 7 
IND O3 A 17 29 29 105, 399 45, 076 150, 475 548, 329 
GOliridoc qa ose EE SA 104 434 60} 2,384, 473|--------- 2, 384, 473| 3, 586, 039 
Illiriojg Se tacto 147| 1,219 3| 36, 905, 880|_.-.-...- 36, 905, 880| 37, 359, 950 
Indians E E ee. ee 44; 310 7| 9,085, 056 10,141} 9,095,197} 9,098, 198 
OWA ee eer er E Ge 22 44S 240, 700]--------- 240, 700 264, 092 
HR eres at See e 2. BIL ees 67697 Eed 7 11, 612 
Kentuckyn see see EE 1,102| 2, 455 123| 38, 900, 216|......... 38, 900, 216| 50, 860, 999 
Maryland MU A en 94, 601|........- , 60 206, 044 
Michigan a tc 1 D IIZ500 = 11, 500 11, 500 
Mison TE E 9 lol 169, 310|-----.--- 169, 310 169, 310 
Mo > 
Bituminons. oen A EI: E 749, 612|--------- 749,612| 749, 612 
ignite e ee ok AAA 438100 PER 43, 100 43, 100 
ond Montana................- 20 NI es 792, 712| ee 792, 712 792, 712 
NAamiMexico A A a TL 6 50 5 5/7; 212| 225 c 2t 577,212 577,212 
North Dakota MESA) a 6 IBA 4217280] S ZEE 421, 280 422, 740: 
mnc AC 211 628 4| 12, 062, 089|...-....- 12, 002, 089| 13, 881, 230: 
(9) 4C bitynT y an oa 9 87 1 841, 320]..--.--.- 841, 320 851, 151 
IMEI a A ERR ML Zeg LC 17084| zx 1, 384 1, 384 
Be ly Ada em desee 403| 2, 421 444| 52, 616, 995| 667,919] 53, 284,914) 67, 062, 306 
Pa) a po A mera a umm mn 42 202 29| 2,572,011) 182,768| 2,754,779| 3,699, 638 
UO Pah eee man mmm 68} 302 3| 60,600,104 20, 023| 6,626, 127| 6,633, 321 
Virgini eee 160 505 37| 10, 467, 795|-------- 10, 467, 795| 14, 507, 691 
Washington omitto ES ee 19 116 90 299, 789 83, 032 382, 821 729, 718 
YAA e IL. 596| 4,177 366| 94,317,154) 580, 136| 94, 897, 290/118, 115, 433 
MIDI A ie 27 416 2| 4,855,494|......... 4,855, 494| 4,876, 130 
Other States: Georgia and North 
(6). Shit. A ao dai 4) se. JP A 5, 000 5, 000 28, 935 
Tota Sto: AA EEN 3, 112/14, 277 1, 282/284, 903, 803/1, 757, 096/286, 660, 899/345, 791, 944 
1951 
INEA See ee ne ee ok 90 562 35| 10, 432, 495|_.---...- 10, 432, 495| 10, 967, 228 
INOS, e a ca parma en hcc 2 20 25 84,517| 177,457 261, 974 261, 974 
TN GCA o Ee e 1 L BEEN 97023 e 3, 023 4, 969 
ATERTISAS Ss ains EOD 18 30 31 84, 244 44, 227 128, 471 562, 176 
COMA mn E icon 99 403 60| 2,375,577 4,884| 2,380,461| 3,429, 449 
Oi occ ee E owe 152| 1,040 3| 34,118, 558|......... 34, 118, 558| 34, 635, 311 
Va CUT E A AAA IA 5| 8,296,146|......... 8, 296, 146| 8,315, 202 
Ms ea A enu omms 17 Jl eL Se Ent bd 152 959 175, 076 
Kans e e a aa eia Niel TS | AEE 7,780 7,780 
EC RA ee to 943| 2, 608 110} 49, 640" 003 6,125| 49, 652, 128| 55, 954, 333 
PMA ee Ou. slk ee 27, 200) a ae 27, 260 101, 931 
Ue in ir 1 WIES ak ie (7341 7,347 7, 347 
M Poh. E eo PERROS 8 (KG? 138, 690|......... 138, 690 138, 690 
(qMMIIMIMIN e kee —; — | e 
Mon ` 
GIE Et E 822, 048|--.--...- 822,048] 822, 048 
IRITO ey A E la 5 19| pex 287161 5o 28, 757 28, 757 
Total Montana................- 18 hA) ECT 2.22 850,805|......... 850, 805 850, 805 
Nom MECO aca e 5 LU ero SSAE 020700 -------- 625, 036 625, 036 
North Dakota (lignite)............... (it 8 Ay el VARS = eS 237, 432 237, 432 
Le E e A eee 217 628 3| 12, 533, 393|........- 12, 533, 393| 15, 192, 180 
Ce) Gy E a ee 7 85 3 823, 507]: - -—----- 823, 507 917, 120. 
Jeron ca eCCEEPEPECT]ECEEECEPAEETEEL ARS PR ISO E PS PAPER 
Pann Syl Vania a acond cn 442| 2, 519 433| 60, 282, 536| 553, 949| 60, 836, 485| 74, 853, 488: 
AW a eee 50 203 26| 2,482,859) 324, 587| 2,807,446) 3,811, 496: 
Uta rr er dua m min 55 261 4| 6,114,339 371| 6,114,710) 60,117,044 
WV inwithis neet, IIIS u---- 202 546 41| 13,193, 535|..-.....- 13, 193, 535| 18, 064, 021 
Me ee a APA 19 81 127 193, 201| 561, 245 754, 506 768, 316 
West V Eë A A see ET 599| 4, 384 432/115, 060, 204 627, 416/115, 687, 620/188, 564, 721 
Wyominy A A 21954, 572, 007 | 22222 --- ,572,337| 4, 574, 799 
Other States: Georgia and North . 
Ca@rolink E AE AS 2 1 5 15 200| A 1, 200 26, 614 


1, 345/322, 345, 043,2, 300, 261/324, 645, 304/379, 164, 604 
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TABLE 19.—Number of underground bituminous-coal mines and number of 
haulage units in use, in the United States, in selected years! 


Units 1924 1946 1948 1949 1950 1951 
Underground mines...................... 7, 352 5, 888 7, 108 6, 798 7, 559 6, 225 
Locomotives: 
A AAA ccc es 2 12, 765 14, 110 14, 617 14, 090 13, 822 13, 327 
BGOUlery A A A 1, 515 1, 011 904 928 949 900 
Other types...........---.------------ 443 110 74 59 62 51 
e A A cu ERR qe DS 14, 723 15, 231 15, 595 15,077 14, 833 14, 278 
Rope haulage units: 
EA RN aS 6 4, 084 3, 886 3, 904 225 3, 875 
A A n es q 1, 009 1, 044 1, 073 1, 037 916 
Otel BEE 649 5, 093 4, 930 4, 977 5, 262 4,791 
Shuttle cars: 
Oable Teel Sieger Soe sie " VW 6 2, 144 2, 782 8, 191 
ATT EE 3 3 3 623 b 567 
uk WEE (3) (3) (3) 2, 767 3, 294 3,758 
Mother conveyors.............----..-- aes. (3) 457 755 860 1, 013 1, 094 
ATTEN 36, 352 10, 185 10, 834 10, 313 10, 033 7,478 


1 Exclusive of lignite and Virginia semianthracite mines in 1946, 1948, and 1949. Detalled data, by States, 
published in Bureau of Mines eral Market Report 2102, Oct. 27, 1952. 

2 Includes combination trolley and battery locomotives. 

3 Data not available. 
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TABLE 21.—Stripping and loading equipment in use at bituminous-coal and 
lignite strip mines in the United States,! 1941-51 


Number of power shovels and draglines 


By capacity (in cubic yards) of dipper Number 
Year or bucket By type of carry- 
scrap- 
Total ers 
Dragline 


Less 3-5, in- | 6-12, in- More Power 


than3 | clusive | clusive | than 12 | shovels Na 
ji) A NE 1, 009 153 95 64 (2 2) 1,321 (2 
¡E AAA A 1, 114 159 97 68 in d 1, 438 3 
1943 A A 1, 488 173 106 72 2) 2 1, 839 3 
1044... esee ee 1, 900 225 113 74 P Gi 2, 312 3 
EE 2, 004 243 117 76 (2 2 2, 439 2 
1946...........-.-.--. 2, 256 302 112 74 2, 338 2, 744 283 
IM a 2, 685 362 123 84 2, 822 432 3, 254 275 
1048 cita 3, 048 446 130 3,177 535 3,712 362 
1949. ...............- 2, 931 367 168 110 3, 011 565 3,576 320 
1950 A 3, 182 416 170 109 3, 247 630 3, 877 286 
WOO) AA AA 3, 088 420 187 115 3, 164 646 3, 810 220 


1 Includes Alaska. 
2 Data not available. 


TABLE 22.—Summary of operations at bituminous-coal and lignite strip mines 
using power drills in bank or overburden in the United States, 1946-51:  ' 


Production 
Number Percent Number of 
Year of mines | Quantity | of total Power drills 
(net tons) | strip pro- 
duction 

JEAN WEE 514 75,375 841 66. 7 764 
IM A A A EEN 598 95, 915, 246 68. 8 875 
Nee IN E E II CAN 728 j a 72.3 1, 195 
IMBU. .s2acaarceetodebosada A AO d A E cade 756 78, 146, 655 73. 7 » 256 
1950 AP A bese EE E DEL LE 892 87, 205, 280 70.6 1, 201 
117,7 ANN AENOR EN ee 650 | 85,331, 204 72.5 1, 125 


1 Detailed data, by States, published in Bureau of Mines Mineral Market Rept. 2102, Oct. 27, 1952. 


a 
es 


Eeer 


Een 


Ee 


EE s 


SE 


—= 


ae 


MINERALS YEARBOOK, 1951 


334 


ee | ee | ee | ee | ee | ee | ee | es | A A ——————— | nS 


02 6 


RS 
doe 
rt 


970 ‘+09 


— | geen egen | ere | | 
— a | ee | eee Ee? 


dl a o | ee A d eee | eee | ee | —À— náÓÜ———Á | eS | —— áÓ—Ó P — 


iG ed 65 00 wi 
ech 


426 ZI 


169 ‘92 
000 ‘Oz 


dd Jemen (pa) ln CNN 


ee | ts | ee | ee | eee | ee | o | PR 


A8p 10d 
usu od 
suo} 
e3eJoA Y 


POHNIOM 
SÁSD 
“USUI Jo 
JequnN 


PONXIOM 
SÁ8p JO 
Jequinu 
e3e10A y | 


eg 99 88 
CU 9 el 
TIT 69 eq 
A — du vem oT 
p pee y 
9. — [eee 9 
o a. 
m 1 91 
Lec 89 ge 
89 6 m 
99 8I Lb 
q [e 8 
KI 91 ST 
ey gr Lë 
86 te 19 
gent | 992 $91 
gen 121 667 
mi eg eet 
19 ot TP 
961 D ser 
OT T 6 
08 $ 9% 
DI 98 emt 
seo | sd 
OL | ny | dis uy 
Cep 3ujx10Ai 


uou jo ieqmnu e2019AYy 


(suo) 300) 
a2ujddujs 
Zo peur 


Supose) | PSIA | onoera 


&junoo pus 01938 
S10JBABOXO 
9UJ[3T.IP PUB s[gAoqs Imod jo JISQUMN 


e ep emm gr ae erg en e ege ep P A ef om em er em ep e 


mm es e os mp zz e e em ër dP er ër dr em e em em e e op P XI 


Benen e ee dë ée ep e ër e em en dr em em e en e ën mp Ee 


zm ep em zg ee eene ër em eem od en en em e e e om op eee on PI 


zm e cs ëm ee eme e ër g ep en eg en e er ër op em e e om em e ER P em e 


e ep em em a» em e ode e een o er A ge e em rg om na 


1 Ájunoo Áq pue 9483S Áq “0961 '$93839 POUN oui JO SPIOY OUI PUB [e0o-snourumnjtq eq ut suone1edo 3utiduig—' po TIAVL 


MER eee = ——— == - E 
ML EE Sess = A A 


———— 
= — B 


— 


EU E t ram 


ee = E 5 Seen SSS = > = = ae = 


_ = 
— at 


— — 


— 


Ge 
EE 
Ee 


EE eet 


ae + 


EE 


MINERALS YEARBOOK, 1951 


336 


pret [IS Im — ¡HF SOT (Uc — [9g (y et 9 ILU? Du uu ON 
Sch GK OLI Cy gel en 2) wl E EE ee 
Pe ‘OT 90€ “€ 091 12 y Di use CC" " e e ores ¡RRA T$ MANUS CEA EIA LC DEN 
UK 889 L¥T y eae 000 ‘£ A yc Recor EE ee -T BEER cu W 
78 9 $99 | 96 L SE Dos NE O dba A DORMI I VIENNE E EM RUE gor ca Un TER 
LE '€l 826 ‘IT 661 09 6 19 Sir ‘6ST I. E E EE S MWE A QURE QM ee 
86 ‘TI ZST € ¿61 or £ £l OgLug ——00- Z eee spia AAA Z O Bee ii ace Hec! 
682 9/8 '8T IST 931 Ic GU 106 ent EE L ROMAN SURCO 8 Se RA. E al STI 
£3 8 096 “e ZET 0£ L ez 889 “ZE SESCH Se LEE EE EE 9 qu EPA HEN AN QU 
IT ZI wr e pI St y St GK LENS HERD ADAE & qu EQ ME ME io: 
A 799 ‘6 LOT 89 6 6» SIS op, I c. pee i WERL. XE cese ET f 
HN? V90 “28% $02 SO" 0+9 892 Bz ‘OIT ‘Z 8 2 O teen € fT aer EEN EE. sun oH 
Ska Se. At y € TT 838 Z E aoe EROS MON I Au I eee 
P0 “91 66L ‘ET 903 19 96 I} TS 206 ee BEE SEN: RU a ------- WEE T dos alo 
92 ‘SI 09% ‘TT 096 gp LI Se 969 PST 1 akt Aae ae POM est EE Ee 
£L 9 000 '1 09% F "IP 83L 9 E dus Hon ACRES LEE, EE SSC 
OF ZT 165 ot 0Sz 99 Lt 6h T98 986 ENTRE Bo) eee EN MEA 3 —— eoule corner -uo tak 
gp 8 029 ‘9 122 0€ £l ¿1 ug CT see CA RO Eeer CO M eee SEHR "Vote Y Oo 
80 ‘ZI POL ‘IT PST d 91 09 88€ ‘IFI iik Tb | ee Reid RDA s E ERR AO jane 
Se et 99 ‘£ LOT ec 9 9T sezo o oan E a gtt TE S A ee INICIE 
£9 "6I hp IE 93% 6€l Lg 78 611 'Z19 ÓN E | E E RCA ae a ioe HRI RR e oH 
ZO ‘OT 88} “IZ Ser SL £T 69 KL gu — dl Z AA AAA Duo d 
88 "ET 290 ‘LT LI 001 9t 8 289 ‘20% T II I 8 SS 
SS St POP ‘ZPT LST SOL 163 Ur ZIE ‘$20 ‘Z or St 8T 8 Së SesuB Y [870.L 
eI'g 161 “€ 091 02 z 8T 9£ ot D NR E E nee cin Bo Ot Boe ee ase eo EA oe "Sie 
91 "13 LO ‘ZE 687 SIT AL Io gg oan DS MN Y A SENA See AE OA Bel 
GA +16 £81 9 $ WI 861 € I E, ces ARIANE E 
99 ‘ZI 088 "pg ¿81 $62 86 961 378 reg $&£ Y Je JJ A y NS: DRA EE ino 
GK: COM OTT or I 6 000 ‘£ A LG AE ISA cee MIU erie Ns a: 
I8 cl vee op LOT 19% v6 ¿ST DCK £ 8 IF 6. P E un MO 
£T IT 829 ‘OT T9T 04 61 19 082 “¿TT Z Z $ 9 q : a 
$1010 syd 
Atp Jod PONIOM poyo. A IL IV ds uy (suo) 390) euj[oset) Iesetq 9r9goe[or uree4g ent d 
usu ted SÁSD SAUP jo Suddas l dins Jo £3umoo pus 9481S 
Suo, -usu jo | Joquinu Zo pout PUMN 
93BISAY | loquinN | SÍBIOA Y Agen Supq10A SIOJBABIXO 
uem jo Jaqunu 2ÍBIDA Y 9U0][38.1p PUB S[SAO0UYS 1eAod JO JOQUINN 


penunuog—, Ajunoo Aq pus 97838 Áq ‘OGGI 'S9I8IS PAU eu JO SPIOY OUST] PUB [E09-SNOUTUINILQ eq ur SUONBISdO ZUIddINS— po TIAVL 


337 


COAL—BITUMINOUS AND LIGNITE 


€20 ‘SOT 


OLE ‘6T 


096 
OTF “ST 


LI “SLT 


GEL “ST 


EZI ‘TEL 


Soe 'g 
689 ‘ZI 
096 , 
000 ‘T 
Ort ‘9 
PLL '6 
028 ‘ZT 
048 ‘T 
391 ‘6L 


EZZ 19% Gët 923 
"lt 06 St ZL 
eh 9 £g £ 
61Z 8 ST 69 
LIZ Hd? 846 629 
TOI 86 Gc £4 
ZLI ec y 8I 
826 88 a? 9 
LLZ £I y 6 
Gol Ber ert EEN 9 
$27 IPI pL 19 
ZST po Op Z 
OLT Me queue Q 
002 903 19 PSI 
00€ d Jer L 
LLZ Gi £I T} 
OF zz y St 
627 6S oc £e 
£8I 98 Gë 09 
26 ZSI LZ SST 
es £8 gr 89 
OTI 66 ZI 48 
Ess | 

Ha 032 ‘g 288 ‘T eee Z 
961 lz 9 IC 
£02 c9 ZI 09 
09 or Po T 
gt 8 E 8 
OFT y IC £c 
ISI y9 yI oF 
961 99 IT GO 
Z8T Or C 8 
LLI Hi Lec 013 


990 ‘szs ‘Z 
GLI ‘LIL I 


0£0 ‘6 
GEI ‘802 ‘T 


PCP ‘CEO 'Z 


£9 ‘226 ‘ET 


£I9 ‘Lb 
GEZ ‘L8 
008 ‘SI 
001 “TI 
SST ‘STI 
001 ‘26 
EOF ‘LEI 
PLL et 
929 860 T 


———— ln lz ln _ ——— 


AAK< ———  ——————————————————_— 
| ——————— | ——————————— | OW $ ——————— 


I 


----------|----------| 7 


P eoa E ---------| T 


A e 6 
A A g 
Ree; 


chen) E 


8 SEO e) 


"e[qQ93 JO pue eos *o301300] JO 


“"-gueJuOJA [BIO], 
PERSA ARA O, dais o de iR USFI 
pnqəsoy :[e00 snourum?tq 


:BUBJUON 


ydjopucy 


We, odia uoun 
AS AA 
FA E IE AAA 

-=== TTPM Od 


A EENG 


NUBI :BJONU JION 


MINERALS YEARBOOK, 1951 


338 


98 01 995 St HS, EA A 98 mm qc o ET I MEME ee et EECH ASSH 
GK SIT TT 621 £9 8 9 #1398 O y- — QI I p pup cu Ue EE 3810 
EL GL Lx 09 Lt ee AT ICON 8 $. — quee 6r iren EIUS re ere 1200 
sm0ye[AO 
(A == OOO OOOO OO OOOO Os == AAA E 
WEI 123 ‘geet | 10% 1£9'9 (os Vins  |£6l'9.'2z | mt 119 se 9 cL AME rs LP M E OJO [OL 
WÉI L84 ‘8 £08 6c Or 61 £86 ‘SIT I GO qu pou c I E DUCI UNO CR ODER QUÁSA 
96 "61 OZI ZI 181 19 St 6» 69 ge Ti" OS du E ME u0I30J0SEM 
36 '9 999 26 vo 60T It 86 684 ot, 9 Ogee ey 8 p c i Uom A 
oF CI 196 ‘TOL 198 968 26 663 +86 ‘896 1 6t 9€ £ 3 O REA SBA 8J895N,L, 
09 "er 861 04 92 d 79 093 699 Lee gt IE. ce ee LI Be ee deg i are RIDERE 31938 
OK $08, 103 p- pem: y oor. pep reete E — puc 010198 
ITE ves £1 78% gp WI se 102 ‘S91 , I MAA e e: 
KA U£ 911 UI 919 LEG 65? ee IOL'T |} IP y: cg cr Ub. ee RA Aid 
UK OTZ 48 9€z TLE 6I GE Ee ‘000% ri" Gi q — Te or SPEC ee ge EE, aqo N 
09 “22 $06 08 coc cec Uu TOI C16 ‘68 ‘T 6 61 PODRAS RON NE eL. Wee ee ee ee RAIER 
26 01 661 £T 07% 09 6 19 Sei wi [vvv RE SE, AA A UBA JOY 
8h el m 691 cel 9c 901 GM I eT EI 6 Ce er ON 
66 €1 099 ‘Sh D $81 ve IST 068 gen 8 Oe al 9T A o beds ye! 
Th "el 629 2 693 8z H yc 896 '00T | 1 O: eo a ON ERARIO Goum eT 
73 "81 09% Get LG £08 693 Lal 918'eze'e |9 69 d y | ERA uosiegef 
€9'L Z1O gt 603 SL y 89 988 ‘ZIT I AMEN DEVOTO Rc IT Bees ete cece ae eee 
40'8 SIS IT SES 6$ 9 2} 626 ‘Z6 Z B EIA € AAA SoH 
£82 66 ^ vel gc 6 9% 066 eg € go Maa | ARE AIN RA sul x00 
80 $6 33€ Ort 091 GK ££ 079 is  |2 sz a o [c 91 EIA ld A 
¿UY 959 ‘sy 623 991 98 Tél 866 ‘219 [ AD qp aee 9 "EIDEN 
91 el gee Ze 0% GG ££ cot £68 ‘StF |: O — pnr E ce. g O NOR RACE Hn cH DN L, 
£8 ‘ZI £69 “19 12 D 89 691 226 190. 9 |) [pM el ERG ERA EE u0J907509) 
da TES 26 003 987 £8 GJ ELT 183 ‘T St O ERE EEN 6g "BUE QUINTO) 
GK £98 23 $03 60T ES 28 £99 “9TZ Y H. ee re 8 BEER [101189 
DA C89 198 cec get St 98 GIP erte L ye o MT d AAA A e 
64 °6 GK Di 916 £0t OLI Y61 EN y WE — dd WEE | E a Ud 
s10730 sud 
Asp zed PONIOM PONIOM WIL n dps uy su ou) euj[osep Teserq 072001 ureejg syd 
ueurjed | step SAB JO 03 3 ! 
d ——————————————— AS A A O US IO Á4unoo put 0787S 
suo) usu jo | zequinu Kd DO i JequmN 
e3e10A y | qequmw | osmay Apyep SUTHIOM q peu §10}8A8OX0 
uow jo J9QUINU  0O3BI0A Y Got Zem PUB s[eAoqs JoAod JO Jequnw 


penumnuoo9—, £junoo Aq pue o4*e38 Aq ‘OGGI ‘801979 PATUN equ JO SPOP OUST] PUY peoo-snourunjtq SY) ur suoreredo 3urdduj9—' po ATAVL 


339 


COAL—BITUMINOUS AND LIGNITE 


SS 


6» “ZT 


yo “El 
L8 “El 
GP OT 
98 TI 
8E “ZI 
6€ ST 
£I “OT 
80 "OT 
86 “ST 
S£ "IT 
0€ “IT 
8€ IT 
ZG PI 
92 ZI 
1061 
ve “ZI 
60 "TT 
YO ‘SI 
926 

Gy '6 

96 "IT 
V9 “El 
60 4 

ÄIS 
£0 ZT 
¥8 "OT 
68 CL 
98 FI 


06 ‘OT 


9 
I 
8 


0 
% 
WI 
"0 
T 
y 


BISER 
-m N 


ZTO “911 Z 


CIC ‘b8 
668 ‘LST 
Us ‘22 
9.17 
GTO “GET 
650 ‘SZ 
950 ‘9 
80 Z 
GLL ‘82 
£19 ‘b8 
090 ‘OZI 
£02 ‘2 
IL ‘IZ 
T91 ‘gp 
LTS “pg 
Sce ‘SF 
LIL “99€ 
980 ‘STZ 
vre ‘F6 
(ER ‘OT 
P89 ‘06 
139 ‘6ST 
089 ‘T 
932 ‘OT 
996 ‘F 
L¥9 “Hz 
920 ‘TET 
LOF ‘ILI 


GEF ‘89T 


679 

799 ‘8 
094 ‘L9 
99I 

Ue ‘OI 
924 ‘EI 
962 “IZ 


T————— 


EZI 


oor 


LOI ‘ZT 


LOF ‘Z 


88 
SIS 


IEZ 


9 
68 
I 
0g 


OEZ ‘6 


p OOÓÓÓ— 


L6 € “937 ‘92 


£08 ‘FIT ‘T 
18% ‘O6I Z 
199 ‘ZSF 
620 ‘Z9 
Zeb ‘OSL ‘T 
009 ‘ese 
LSZ ‘19 
089 ‘0z 
ILL oer 
TZ ‘096 
982 “99€ ‘T 
129 “18 
8PZ ‘OTE 
ZEL “099 
T29 '91P 
LZ 909 | 
Lc8 'vs6 “e 
269 ‘929 ‘Z 
999 “026 
109 gp ` 
G88 ‘610 ‘T 
ZEZ “191 7 
£06 ‘TI 
986 '£0€ 
ZEL '69 
SOT ‘992 | 
399 '018 ‘T 
£90 “199 Z 


vLT'LEL ‘T 


677 


LO C MI Ll e si D OC 
rd CO Le 


"Cc 
- 


oT m 


mm mm mm mp zm mm mm mm mm mm 


———— 


£ 
£T 
94 
TOT 


EM Jar ll 


T 
8 


—— mm mm mm mm mm 


zm mm mm mm ze zm mm wm mm mm La zm zm o ze e mm mm mm mm 


8 


£ 


g 


I 


€ 


& 


KH Oe tee 


*e[q93 JO pue 995 ‘07003007 104 


TutteUSque4ApE£suuoeq [920], 


— — T-------- pus[o1our4js0 M 
T-----------2-------2--2-2--.----- U0I3UTUSBA 


"rm mm mmm mm e mr mm zm pm mm mm zm mm mr mm mm mm mm mm mm mm vm pm e wm mm mm wm wm mm wm = 


NEE 7--"eueel1p 
T----------------. uop3upgunyg pus uo ma 
NEE EE 0779348 A 


ENEE dech, Ee D MR Li Lie 


Ee PAR 3- Le 777777"9HQUI9?() 
ig iu TT Mr TRE M e mie a TA 
RARAS rur cM ur A PADUA 
igre EMETERIO RARA O SA 


es A TO DORT 
J9ABOH 


“===-- 2UOJSULIY 
T777*777-"Ku9q29[[Y 
:e[ugA[Ásuuoq 


Tte -- SU [BIOL 


TI -ll----.-----------190089A 
Tellje-----------99A0nbog 
Pai tae EL A Aere 
Be D al 
NET EE POSTON 

e 3 e e EELER 
14 £537,233 E DE A ORT 


MINERALS YEARBOOK, 1951 


340 


mot 290 Z ut 9% I 9c gem — ÓN Qo qoe I Se ee SO 
90 ‘ST EIL ‘oF 991 9/7 c9 Er L16 ‘969 e my Pest OL. HEEN 9X001] 
€ ZI 990 ‘9 gt 8c L TZ Kop, — de p —— peer D o— Leger UO)XBIE 
29 ‘Ol 022 ‘ST ger PET D LU 696 ZOL, I 9 p utm 9 videbam DR oa] 
96 ‘BI 9£9 ‘EL OFT 809 903 ZOE us'ep't |e OF Sci ao: SI EE 
E zz |2 |n nw DS SO A == oO € EA === EOS ° i 
60'8 032 8 CH eg g D KK , I p dp Ee O a “NO, SUTYSE A [910.L 
UK 88€ $ ja)! £c € dei C I Ecl I viec Lan E CAEN UE RE NUES uoys myg, 
P8 GK erz 12 z et 618 ‘LE E E SN tette ue 5871311 
619 658 '1 Tec G 8 6v ‘IT I — qve Lc CIC poo ip EE 30A 
uo3ujqse M 
"et +61 26 SI 999 zar eb oraso |z 19 Q- "opeseesee BL. Reese STU] 331A [9301], 
£0 9I 8£8 “ez eer Ost ££ L6 weg E LI | RN a BO ee OST AA 
82 ‘LI disc 161 Tl Z 6 te. — oes go up p o pee aiid cae [194978 ], 
29 "61 919 ‘2 SIS 8% L TZ A ÓN p». sieve ral ic p. — ler Tessny 
GK 62€ “Ez £01 ert SI er 199 ‘26 I 9 e. "upeeee A REN == S OSUI 
09 ‘ST 622 ‘OF 691 coc 29 161 0/9 '£z9 I 12 A Sasa "SE ee EE 
z9 `} Pë € 187 Hi 9 8 691 St E CIA I p pu Le ee SZT ez, 
Chi 189 59 991 6ze d 697 990 ‘+89 L ze g pee RE EE O9SSQUUO,L, [8J0,L 
OT ZI mag L61 81 € er mm ro eo eege ao RO o. RN e A 
9F OI 968 ‘E LL ec Z 0% 184 ‘OF I O aran pana po quu eec rer 31098 
zz OL ez, 08 6 Z L tot E <A tegen aaa o Lee 1031040 
£6 "91 dck 61 sI 4 el GG KM [pv ee ee a p. 4d e AO UBZIO 
08 OT 889 ‘eT eL SL D 19 610 ‘TF P i-o deve Lo — dpt 5 uoe pus Apuniy 
Ski 006 ‘eT vol 06 et SL om [0 gm y — [rescue o 9u1oqre[o 
DK G29 ‘OT at 68 6c 09 967 '061 I z Qo. 1 ve Co OA neqdureo 
+88 O'I Sr E 8 Y90 '6 A sacar dicas ica O EE Goempgg 
"ease L, 
soyo | en 
ep zed | pen | pogos rion a Vase wee wm | MOD | Feit | omora | wes | 
um EA bond LLLA ÉL uds jt ays yo £1unoo pus 07835 
e3t19A y | 1equmN | 039304 y Apep 3upy10A £q peur SIOJBABIXO TeqUInN 
uow jo doquinu OÍTIOA Y op Sep PUB spoAoqs Jomod Jo J9QUINN 


ege 


penumuoo—4, Áyunoo fq pus 03839 Aq ‘OGGI 'S9I8I8 Gagn eu JO spIeg ojruZm PUB [809-SNOUTUINYIG SY) ur SUOIBISAO 3urddujg— p6 TIAVL 


341 


S "dujagur dins 03 307uyey10d 838p Arao sepngoug 


n——— ' ''wn—————————À——— a ÁÓOÁÉÁHÉHHáÁÉÁÓHÉÁÓHÉH— 


COAL—BITUMINOUS AND LIGNITE 


99 “ST $69'988'4 | 981 Gët ‘Zh PES ‘ZI 996 ‘62 F99 '99F ‘EZI | 209 088 ‘Z SFE ZE DR py ` KEE EENS) Soipi1g PIAN [830.1 

62 0% 668 “IZ 691 ec ZLI £c 668 ‘8SF ‘T L ZI € I te CAPAS SUIMIOA A [030 T, 

LO`LI 91 *9c 992 £0I OF £9 LOT “097 g E coc permesso RER O cte dicirur Vase E PRICE UBPLI9US 
Gc “0% 16T ‘2 D Gr £9 001 BEC OPE IS Zr IRA | tanta saa: AN SE EE u[oourT 
009 169 1 TH Br o | MP L SPOL- ` (ME | | Eegen dem LEE fr EE Ee 9SI9AUO|) 
90 IC 226 ‘EZ 90% 9IT T} cL Z6P ‘£09 Z O rt AOS I Kr gutem Meet ARA U0q18) 
SF "zz 61Z ‘ZI LLZ 9} $e 8 BOE, — qoae o tenore E. (puel Roo Pa EE [[9qd ur9; ) 

:dujuloA A 

82 VI COL ‘828 StI $66 “9 10? ‘I £99 'p FST ‘986 ‘ZI 19 Ha? y Mure cu E. EM irai ridge ois VTUIZITA ISIM [CIO], 

yc “El ZLE ‘GZ GH Sel £e SOI $96 ‘See I Ofl- —— [5 ove pee geese tae ae TOES NE TS SururoA M 
80 SI 819 'I 94 02 y 9I 668 ‘ZZ I NEN ARES EE B. —— MPAA A EE 19759 M 
GC 61 SZL ‘LZ Gah IST Ly Fel Gy, ‘289 g E, VC sees EE Poi AA RS musdn 
16 “El 00€ ‘9 SOT 09 £I D (ID ue ` quee gi ras et) A ido ad id IML 
£} OT 298 ‘ST Z6 906 y» TOI 626 ‘60 I O da UNLESS Bro EE IO[AB L 
6F “El 691 ‘OE OPT 912 6h LOT 831 ‘20b e Eb. SE EE Ba, WEE ydropuey 
06 “OL G9F ‘LT 9cI Ka 0c 611 TOF “061 € A IE POR O TARA AA soley 
$9 “IT Orc ‘9 ZIg : — E 0c ELA ` Jee E. "EE EE D. A an es eh A ee ee ursujnq 
€8 “OI 801 ‘8E 821 162 09 LEZ 1S2 ‘ZIP q BE ` GTO Stet SIA AO CRÉATE LAA NAAA Uuojsolq 
96 '€I 916 ‘9 99% zz y ez | dd A (A gine ey E "KE E EE sezuoqvod 
626 zv0 ‘Z Got 8z L Ic Sie O ci Z RESE d ¡ERE | EE ER SJUESseold 
29 “01 88Z ‘SI SIT GST Ge at OLE ot I PL. —— du a GA RT A o. AAA LL EBENE e E Se[OqOI N 
ILI 9FL ‘SZ TEI Ha D OST Z0L ‘82E Z er Kette LENS A ege ee ee Ranier 7 sesunu 
99 ‘9T LLI ‘ST 6ST FIT 0c +6 A, A ee E L A ae eh tree £ PA V NO LIST, 
90 “SI 018 'e 86 6€ g ye Zoe '49 Z g Me ee y MA AR rrr lens 
92 "31 182 cV 89T 0.2 8h OG PSE ‘SPO £ Ss ls tle eet IT Wellin hath n aS C RESO IR i 10019] q 
£6 “IT 109 ‘OL LOT EZP IZ Lo £19 ‘ZB £ WT oer EN St e eg ^ MALA qr) MIMO TIN 
FI ST 099 ‘Z Gei 6% y 9% 960 ‘28 I C MES PE, Mie SBE: S ME Si EE OA 
146 71 OTP “91 003 eg TI LU TOL ‘ZIZ I Km Oe Ne ee ae EEN E ERAS ee Et 
29 “SI £96 ‘OT GEI FIT 1g £8 998 ‘STE I I — IET ppm D PROA A SIAQ'T 
y? “El £9 ‘OZ OFT 681, ££ 019 LEE '89€ | y eI A A Na EA O, e Seet IS 
06 ‘OT 929 EIS Géi UR: 96€ 700 ‘T 822 'OT9 ‘g 8 Ditz "zT ree af ee Y^, PS EU e UOSHISH 
OF "02 cK DW ze 7 8c 998 'TOT I o MC sa f ARAS anenece====="""N000U8H 
99'8 162 o 081 6FI 0€ | ert £16 ‘ISZ Z ECT a es do E ANA RIUS 
082 099 T SEI C AE rat 601 ‘ZI C rere aeri inr Ligier iere card S Sea mannna ATTE) 
06€ FT FR 69 ZEI Wi 26 qoe 698 '0v8 D nost "Nen mannm gege "essor RBS im cda aw ==-=---=-977948 E: 


MINERALS YEARBOOK, 1951 


342 


ees | ee | es È cer | cee | certs cece | ee A | Bá ——ÀÓ— | eee 
ee | ee | oe o | ee | aS | ES || HAT o |S | o | eR | 


eee | EE td 


o | epee | eee | eet | oe | eee | eee | oct o 
a Ee | Ge o o | oS o | 


Zen Jod 
uvu səd 
SUO] 
o29J0A Y 


929 '901 
86€ '99 


LT0 ‘8 


892 ‘OT 
009 | 
9£0 Có 
eI y 


989 “El 
118 “921 


pexioAa 
SÁSp 

-UBU jo 

Joqumw 


o o o e cta, | arm | iE o e [| eee pe | qe 
t e——À——— ái o o e ————————Ó———————— s Ma ta | 


Eee | es | ae | eee | qe | eS | o | e | AAA | OD 


pexioa | PPL 


SÁSD JO 
Jequmu 
o3eloAY 


uow jo Joqunu Oo3919AV 


Sid 
dins Uy 


9/6 99T 
99 69T 
08 [441 
£ [41 
9£ 88 
St 02 
GA Du 
26 y» 
67 89 
L or 
D 98 
MUEVE 8 
HER OP REID 8 
WEE 9 
ES £ 
144 901 
T6 T6 
TES $ 
St 98 
d PL 
62 89 
916 OZ 
98 *0€ 
OF 981 
} TI 
SES 6 
LP 96 
IT Hi 
SOY Ten 9 
5 84 
$1010 
UA? 
Amen 3upxyJoA 


SSES : d EE 
SE I £ ee 
[^ IO: O consu 
MS ROTOS PRÉ, DON 
| 2S ] El [o 
Lá PL Ib eege ege 
LN E E I po 
EE == 
pore : — 
ss es At ans 
pos f EE 
p T pum 
cL : =j 
[A or I I 
El Ep o 
oe : E DER 
BS SE E [4 a Ye | 
=== ^ SSS 
L 28 € € 

I £g ENDE. airo aac 
[^ Ceo Oo ee he ed 
cal AA nod habras 
[4 AED AMERO EIL 
pem 6 MMC Y 

EL NM cic E RENE 
I L I (A 


eujgosep | eat | oppo | usas 


$£1029A90X0 


euj[2e1p PUB S[9AOUYS JOMOd JO J9QUINN 


SSO 88 F822 dr aa e OSS e edd dré e dÉ FS Owe 
OO OO Oe 8 F228 2 0222222422 og ës a e ep ep em OD 
Sse Geen CHG eantweaneoe seve ege mm e ge 
rr ged e ©8082 e ee 2242824682022 ër dé eg ep dr e dee 
cora canocna nr op en drem ëng GRE e eer gp em e oP Er P enen ée 
ee eee weer seen ed e ees eg ed ee ee ee eg ep e ge 


wee ear gr oe ged dÉ dr on gra e enee e erem em em ërem e e enee 
zm eer dp ep dp en geet éen enge eem ee ep ée deen 


Steen ee es BOSC EF ee e o eem er BABB ër em E ep ër en Bee, 
sp sp e së ere ere cee ee 82 eem ép e ep P dë e ER en gë om ép ep ém em e 
mee ease ee non nro er gr gn mr e gr e ap en en ée ep en ep ep ep ge mm ge 


S88 288 S28 e e dré en dr ef ën ër en gr dr d gr em en en eng gr ep em ee ée 


Se see gr ée ge et ée d d gr ep ep er dé ap gr e dé e ad er vm e e op 
Seees ee ee bg ee ër e seca em III 
^ er UP ee D VD ED e ep Qo 0o 4D E p E 


mm -——— en deër ee gene e end e em e de eme 


we gr e e geen gr o on em on eng en e e ër o e emm er e em ep ep e e e ep em gr e én ep 
ap e e eme —— [9 4p 95 ere e e ee 4 mem e ee em gr e em e e ge 
mp o em en en ee e er ere e e ée og ër ée e e am ER e e ee em gr ep om em 
erase e ee em er pes en eg e e er e e ee e e ee ër op gn mp em ee 
e ee mem e gp ge eege e ee e e Em e e ee em e gn ën d d e gem ea 
Së ee ese SF ed ere e e e e gn E e ër e ere Em e ër d d em e 
Peres ee ee ee ee cr ER 0o e QD en 9 em VD D e ADD 


£1unoo pus 0784S 


Jopeury 
:(97U3]p Stot 


y Ájunoo Aq pus 93838 Aq '1061 'S9I8I8 PATUN out JO SPI9Y om änt pue peoo-snourumnjtq OY} ut suore1edo 2urddijg—'Gc TIS YL 


343 


COAL—BITUMINOUS AND LIGNITE 


L——— [€ A SSS a MAMAS 
OF “SI £66 ‘OFT vel FOL 99% 9/2 'L88 ‘I It 
98g ck Sy Y 1 A De Eeer 
6E ES 999 6T eez }8 D — lz — ET e e E 0 — [--------- 
197 161 “1 661 9  [|-—-—--|9 | E | d |----|-------.|---------- 
69 "IT T€8 ‘09 oez 99% 98 c 
918 0801 031 6 | |^--7--|6 | [ewe A Settee e Coron 
6P “El na SOT SIE LOT Lo ln Co 
12 *6 +09 ‘8 II 19 ol los rios X dz | | 

pM 
9I ZI GES ‘56 Scc 917 001 nm ly oe 
66 8 998 "TI Læ 02 9T Le qp esienecer 
LK 0957 9 091 ye It Q | E 
LI PI $98 '89 SZ 092 19 am ly E 
£9 4 9€6 ZI AZ 29 9 KE EE misas 
GK EH 99 g 1 [|* — Er E O EE oo 
99 ZI 89» '9 SIS 03 9 po deMMe--------- 
92 ‘ST 662 ‘269 896 804 Z 296 09 
68 '8I 601 ‘TFT GES VE 29% o [lo |------- 
00 "8T 818 ‘tp 993 891 09 z deg | [|-----—- 
£9 ‘ST FGF EL ove 62 et In lem Go Ce ` kass: 
0 "eT Sen ‘16 28% Dr oc 9 16 | |------ 
£6 ‘IT 008 “e Ch 0€ 9 E E 
86 ‘OT EFA “881 SIS 969 622 x lie |---- 
62 “LT OST ‘6 oez 0 9 le  leowti dz | RS A E 
61 SI +09 D $2 GU 6} Ut. dg. [e------ 
08 ‘ST IT? ‘02 60€ OL 9c U ENN 
UK 650 9 901 29 e Jee — [g Vee——dMMM-—ig o —— |-------0-- 
LG 099 2 coc 0g g t dg [e 
9T "ET +09 I2 66% 901 24 | [je Lemon  kessszzzzckëcsszszccl E  [------- 
(Chi Ku 9% OU 66 er 
9L'6I 799 ‘926 07% 898 '£ 206 ‘T eo lee — |-———— 
$6 '0c Lag ‘sg 187 LOI £9 er [dg —— [jv 
0c ‘ST £c6 ‘OL voz £y et x DES IAEA 
pe Cé 86€ op 086 DET Iv EA € S ER 
£0 '9 829 ʻI Ott Op D. "deet, ` Joere VE, ee 
GK 892 '6£ 991 orz gpI e le peves 
OL zz 602 ‘89 603 09% [301 S |9 qt 
ZI 8 BLY ‘SE ISS vel 62 (A il 
19 "8I ££ ‘OST VEZ 149 99g e£ la Ps 
90 PI 2999 OI gol 89 OI g Ada ii 
I£ * 929 | gel RS: See "E, E ru RO 
D 920 ‘Z gpI pI I iras 


*91Q8) JO pue aes “9I0U300] JOY 


a 

| 8 

Ss E 

H pa 

i 3 
E | 
302512—54———23 


MINERALS YEARBOOK, 1951 


344 


wen Ee VE, eee | eee 
—— oe ee | ee eee | eee | | 


ee | | mmmnaman num ame, | | Mj ES | SS | AS | ———— | a, 
—— Je | So oO | | nn | EH Kl o pl ——e—— 


GK FER St er 881 8I Opt 
19 6 200 ‘OT er 68 WI 9L 
GN 418 '8 861 69 y 90 
96 '6I $99 'L8S HA 96 ‘2 020 ‘I 906 ‘T 
509 £08 “1 oel Ol: ` JEE Or 
162 908 ‘SI 9F1 621 yo SOT 
0€ '03 098 '9 SLI Op £I lz 
08 ‘Ol 062 ‘8 202 Ip y H: 
£9 '£T 612 “ET 20% ¥9 9 89 
UR 627 “98 gë ort SI Ha 
GK T98 'b 891 Spy SLT OZ 
86 '6 090 ‘4 I8T 6€ 6 oge 
I 31 LSe “El [At^ £9 St 19 
6€ “El 0£9 ‘6 £61 09 9 oy 
£0°9 a 89 | gek y 
88 ‘OT 268 ‘TI 40€ 99 OT oF 
ILI 008 “1 GES E Eee WE: 
80 0 949 261 ES ioe: -=== g 
$6 ‘OT 999 9 ERT 6£ € 9€ 
OK OIL ‘2 GH 09. g oF 
99 ‘92 KLL opt 961 920 ‘I oer 06€ 
KK ££0 ‘2 ZLI T} L ve 
81 ‘dT 90 '£ 9€l sz OT 9T 
SL FT 009 'L 00€ 96 g 02 
18 ‘ZI SZ 99 g ee tg: 
QL It 049 ‘22 89% 88 91 SL 
$6 "03 879 "VT 093 96 LI 62 
£0 ‘ZI GLE ‘Z OI RE A ^7**| 8I 
LUI 00 gp (4 PA Z 
96 °L 682 ‘T sm 9 dq "eleg 
99 "TC eec "et Tec zI SL n. 
TT ‘OT Gig et 95% 92 yl 19 
9L'el 198 ‘ST 291 86 tl 28 
610730 syd 
Avp sed PONIOM P9JIOM 30L Uv dijs Uy 
uti Jod SÁSD SÁ8p JO 
sun) -ueurijo | Jequinu 
93B10AY | J9qUNN | 038I9A Y Aep 3UTH IOMA 


gem jo J9qUunNu 0ÍBJ9A y 


SLI GI 


GOT ‘STZ 


suo} 390) 
urddas 


Zo pour 


LU 


e e e o em e er rro 
ee e e ona 


conan naa 


ep e o o pom 


wë e o e e o eg e ole ee ess ee elee i-o 


eujposep 


e eeee og eeeleeeegeeeeeeleee ed ee e 


Tesera 


E. ait Sot 


AS AAA rr dd 


SIOJBABIXO 


NEEN -7--31eque [ng 
PERS ELEM ELE AP *7777-'UE210]q 


ue “i757 HE 
A EEN A nog 


91199914 | meng 
£qunoo pus 91938 


9UI[STIP PUB s[eAous JoAod jo JequmN 
ll a En 


penuruo9—4, 4yunoo Aq pus 938358 Aq ‘TEGT 'seyeyg Dan eu JO SP[9Y erudi pus [eoo-snourumjtq ey) ur suorelodo Zuidding—'cg TIAVL. 


345 


COAL—BITUMINOUS AND LIGNITE 


0€ ‘EZ 


009 *231 


GLI ‘SLI 


S£ 2 
TST ‘ST 
C69 ‘ZZ 
086 
986 ‘Eg 
789 
SIC Gë 
005 'T 
129 et 
198 ‘£ 
£98 ‘OT 
££9 6I 


GEZ 


DI 
99% 


SI 


986 


6 
Ic 
Le 
£ 
69 


E 
el 
y 
ge 
££ 


971 ‘E26 ‘Z 


Scc ‘OT 
TEP ‘EES 
196 ott 
026 ‘9 
£09 ‘S 
ELL ‘0 
Z9E ‘86 
691 ‘8ZE 
059 ‘T 
£££ ‘ZIT 
OST ‘22 
008 ‘ST 
PPL ‘STE 
789 ‘ZZ 
390 ‘TEF 
ITS PZI 
6€8 ‘OE 


E19 'F6F ‘T 


£T£ ‘9 
00€ ‘SSF ‘T 


699 ‘E10 '£ 


927 ‘62 
Get e 
287 oO 
COT Z 

866 ‘622 
CIO 

990 ‘829 
OST ‘L 

296 ‘IFT 
820 ‘E£ 
067 ‘ILE 
FEO 887 


LI 


A A Mm 


FS GERD Ee Ae 
LORS NEAR 


8 


ó 
D 


6 


e 
e 


WD € NN e C e CU e ec t 


*e[q93 JO puo oos *930u300J 10,7 


------ ------ AAA ULITIN 
kënen KEE EE UN O 
—— 9 --.------ ASS lo3un1oH 


------------ PR OE 


E SS ee AI EN SUutpy 


:(931USID) 930xv(q TION 


--------==----------------BUBJUOJ [BIO] 


E Debt ejui 
"rr" pnq9soy :[900 Snouguin?rTd 


:BUB)UOJN 


EE Unoesttd [010.], 


Kies e ege, Sege eg ALEN 


Ke El ER 
Cd AAA A Gét ey 


Cé EE bmp rr ribs manne pi 


Kleeder TAS A ege A TAL 
P re A et eg SS O Y 
RTI s E done ge O El 
E diet n DA AS e 
Mua ir era a a AOA SARTI BE) 
occisi ok s dake Se CEE e O CT 


E A Ee CERN ET 


Eet An. e es Marg AR ATA 


MOSSIN 


MINERALS YEARBOOK, 1951 


346 


00 0T 089 (61 18T 601 n 86 ER oi — EE Cdp I d EEN el) 
11 397 8 LIZ 8€ q ee mei VI t I I. ME og Nes dE ICAA 3719 
£06 300 2 091 St St ye 7 ÓN £ I — [v9 Z 1800 
:Suroqepxo 

90 “LT RL ‘902 1 | SIC 096 “9 GN 940 y 199 ‘609 “IZ Ut 9c9 ep T TOG, - 1 E Orqo [830.1 

GEI — | 860/01 90€ ££ Ot: ez 676 wt I PO ue I E SIM 
9c 61 GK Tet 67 8 TZ E99 ont — [77777 O aaa Acad I MMMMMMMUUUUUIUOQURIÉSA 
99 2, ave ‘Sz 90€ £l It eu 0&2 “161 9 soo peer a MA uoua 
T9 ‘ZI 229 COT erc Slt ZII 00€ 12A ‘98 er 02 oP g D. Lz AR IA RATAN ASS SAT SN SUMBIBOSTL 
19 "el Lig ‘99 603 612 89 Toc 899 '868 OT £} pc cua O RNA 11839 
Lb "9 962 | d Kier D 819 T a: ad a cree, | CVM eae AA o}0Pg 
66 ZI 080 PI 022 P g1 62 O16 ‘Z8T T A aa EY D. cu re ARO oeod 
£9 “OT SIS 001 £8I Lys 681 89€ TEL '999 ‘T £ Te p — eee Ho dq Jd M opu n aie Ad 
9C ‘SZ 6£6 19 OU 023 £6 LLI IO ON 1Z e rss Lo dd eL qN 
18 “YE 988 ‘oF 081 99% 92 OST $09 ‘SEI ‘T L cc e mo LTD: a Unos 
19 "eT 789 ‘OT 127 Sp 9 e 820 et I Zee EE e "HEIN 
SF '91 986 ‘OL cec SL St 09 sues Vi df WEE Iesse p. qe A Stau 
SL et T09 “99 682 Zez 9€ 961 299 ‘192 9 ez T mec MI. eegen Sorten 
Gu 196 st Lez £9 St 19 968 491 | T SF Vas e ee AC ee 9QUAIMBT 
69 “LT £61 ‘89T ££ 649 cec Lb VIC Gel $ 19 e VE d a iig abe O et uosIogof 
ez '6 TOL “93 161 dat 8z ZII SCH ‘OFZ >, |o E. rude 10 EE ale dE OUR AN RON Ak, KA 
HA" 096. 091 m (EE 9 Ty OS I DIO ERC SE Leg Sou]oH 
er II $26 ‘9 eet y9 L n? KA 9 O as e 8B. o poU ee 3upqoo0H 
18 ‘2 6€L ‘9SZ 022 LOT ‘T 209 099 LBT ‘998 'g 9 ee EA ME Ege eu IA UOSLLISH 
98 "VI 099 “TE 102 291 9€ 131 960 ‘SOF e St eee B. Wie ee aswon p 
46 5T 928 ‘LI IPI 921 ze yO 926‘996 Ti" OL EE p We ER Step 
69 ‘ST 821 ‘69 822 092 82 ZST ZIT ‘O18 | 8 Te E A a E. CA ee E Uo300180() 
£P St L8L‘eot Loes 19b OL OLE 1€9 683 T | OT eL IN RO E MEN A A ong uo. 
98 ‘OT $76 “91 +02 £8 6 SL TEO et. 9 ge. ASS I Er Bei Wee te ead cet moneo 
88 "IZ LIF ‘64 GLI esz 98 261 LEE 'C80 ‘T 6 0£ E NEM uisi 7 xq uu yuomg 
8c ‘ZT 926 ‘II a Z6 dp Ly Cc ‘OFT I 6 $ suoq1v 

0190 
6.10730 syd 
asp ied | pogrom | pogrom | TOL oe | deur ont vum | "9D | Feit | "mm mes | d 
a BER e ddys dis jo mme pus eje) 
$U0) -UBUI JO Jequinu P nqum N 
038104 Y | 1equinN | 038104 Y Aen 3UTAIOM q peur SIO]8A90X0 
uow jo Jequmu e3819Ay eugp[2e1p PUB s[oAoqs aod JO 19qumN 


penunuoj—4 £1unoo Aq pus 93898 Aq ‘TOGT 'S9I8I8 PATUN eu) JO sp[eg OUZH PUB [809-SNOUTUINIIQ eq ur suonsiedo Zuidding—og IIEVI 


347 


COAL——BITUMINOUS AND LIGNITE 


*e[q93 JO puo eos *o20u300] JO H 
er (CSS, "E "EE qp O re sec ES uosTeq 
:(0 9joXeq MOS 
6FT 8 de [oc — [ot |r O [vvv spueA[Asuuoq [930], 
gp £0F COCs. «Se O NESS aos ee XE cene “PUB[9JOUIISO M 
Sor 899 KIK KEN E |9 A |) [98 J|.J[vvvvcccc- UO12UTQS8 A 
SS 16 oes i9 IR EI  [d[LLILLLNLLLLLLLLLLLLLLLLLLLLLL OSUSU9A 
6 ES EEN a ee eee y O ere SOLL 
QT 909 weimnt In — [jor [|t Ee L ”-JOSIQUIOS 
yc Y > |I MT A al 0 ILES Iii itd eril IVNN 
[4 Lë 20009 - — € aa eegen ra E EEN MET RANA Miesch) 
ON 6 SIT ‘ST Ttt ttt777-7:8u0g000Á7T 
0% OPT 101090. Le [6€ AE —[— HE ON SR ANA eoUolMvT 
66 ese 0x56 It Im froo po UOSI9 Of 
£6 097 OCT te — kën ` E. Rae || AO emerput 
8 6€ ws‘so — |t Jo IT HÄTT 9U901F) 
It cel 88» 97e -uop3upung pus uo? 
Sp 628 Leg Io — [$8 IL A ON 91790481 
Op 981 098 [Ff HOC St CR ce ee Ma 
8e gor, «mro Le Y A a E A, art ee AA pop? 
97e eet ure |9 —w— [ee EI Im AAN DEA, 
1H £99 000 TSE |f] $26 — [Eo Sp oco [qt RET uoLm[O 
y? D 10706 Jet Lë X Rare KEE E 91JU9)) 
e 9c 90092] — a E o o i LUI E CREE AE d. e UOJQUIU() 
99 De gew . |9 Jan ESTRA O a eee ge oer suqureo 
LOT 919 US CHA PE OEA O ano ee ou ae ee smg 
Z g Oc" it . |I ` ee E RAE SS DJOJD€Iff 
ot oY HS St EE, A E ESS merg 
A E HA o x eL 
SOT 929 105 PAL 't Apos A A o a 
Lat 08» SIS 198 T :BJUBA] suuoq 
I—————áÉÉEmÁ|———————[ÉÉzE——mÉÉÉÓ————E———————IRÉÉRÉÉÉÁÁÓM——————ál.e2-eeeeeeesee9-9-9-2-2--2-- 
Eat Loy 128 TZ ‘T SUOLO WIOL 
PE] 8 628 ‘T Ee RE EH 
L SS Semer [7 —19 O PUE — AE Ee 
ig 96 ma rop It [ELLAS — [MM qu£oubeg 
se Io eer anaana 18 — roca: EN eee 510209 
SE F ett gd PÍO 
or ec Jam ds E A [vovv € [d$ qmmeM-el..--...-.... eo3oxsnjq 
08 16 OIT Ir In dr. a EN AN USOJUTON 


MINERALS YEARBOOK, 1951 


348 


68 ‘ZI SSF '99 SIS 292 69 £02 SL CC BE WEE RARA ¡O EE 9NOOJE 
88 'eT IZE‘ 861 Le 6 8z emt Ti" O eege GER EO EE 19I59M PUB U0IXBIZ 
91 ‘OL 190 “61 921 GU p $6 KA I SEN, USE m Qe. osea EE UU d UAE gong 
92 at 62 “SOT 081 £09 cec 12 218 ‘228 ‘I r4 4g E, oc ARA o e moqivg 
"TUIZJ[A 159A 
SEL 168 ‘6 891 19 yI £9 196 “EZ $ A id E AERE da Oe ee U0I3U17S8M [BO], 
06 ‘OT cl 99 GO t el 890 ‘OI i bd tlie D o— Qt a unas mq L 
Us 009 “€ 081 0 € ll 6€€ ‘TE SE Ce Kuere MER o EE 891931 
90 '9 29€ 9 £91 ££ 6 vC HS “ze I MEM is e t£ o pP SE pM SUN 
U033U]JUSBM 
Cv Ol 660 ‘68 get Z8} £01 04g ZSF ‘ELE ‘T Z Ip ob RE A ewer pee EA BIUIZITA [930], 
89 "PI L6£ ‘ce 661 8£1 OF SEI 1 og — [777777 OI boc xd reru ^ MEET obispo pup CAE pe do NE OSIM 
68 ‘OI POL 'I Pel E (emanates 9 929 ‘ZI I KEE LDL egg ee seri UE 
L8 St 081 ‘I 19 có 9 oT peT TZ T p —— PP SC Wee UE Rb ee ee Vasen 
90 ‘21 194 ‘81 T£6 IS 01 IZ TT — [7070-7 e A ee EE E EE uosuaxoq 
€ ‘ST 199 ZE 891 961 H SPI g69 ‘gog .— [777777 el | — ESSERE 3 SÉ) uecsmerTer uM eU EMT usueqong 
BIUISITA 
89 ‘OI LLL ‘bb 191 6% £9 vEZ ves ‘8LF 8 Lg SE ciao A KEE 99SSIUUIAL, [930], 
9r > 989. LUI | Wap Y HOST. QD GC o" que ccc un p o | eee ee RAR SIT A 
GO “el 991 9 8£1 67 $ 96 07H L9 E EE RE a IN me 33098 
29 “11 028 ‘T Got It £ 8 69606 TT A O IPN Z EE, 
69 El 039 3 891 ST Z £l 98 FE |— [77777 pope Qo muc ee ELE Wiese A 
93 8 GK 091 96 $ TC £86 '0€ y e > I EE 
68 ‘ZI 806 ‘I ZII LI [4 9T $69 ‘42 r4 Eo qe E We ee TESTI UOj[TU€H 
TZ “TT 66€ '9 091 Op GO 9% TN y RO ESPN IN DRAE RECI A ARA Apunip 
82 '6 799 ‘IT 091 SL £T 99 Sez ent ÓN Co rere Po eege SUIOQIBIO 
PL ot £66 '6 Stl 69 I Sp gem Vi I pong D D pu Teqdurep 
£L. £48 16 6-- we 6 192 ‘9 E, E Ya aaa Wa a Qo Cp se eee uosiopuyv 
:99SS9UUo.], 
$S19730 d 
sup sed | pex:om | poxioa | PYL IV s done ai eujposer | eet | onnoepg | weas A 
uvu Jod ep SABD JO (suo 190) $11 
, — —— —— E d113s jo Ayuno pus 97838 
suo? uvu jo | 19qumu fa DO naum 
e3e1:eA y | soquinn | o391eA Y Anep 3ujy104 q POUN SIOJBALBIXO HHN 
uow jo J0quinu 938194 y 9UI[381P PUB S[9AOYS amod Jo I9QUINN 


eee M ——— —— M————— 


penunuoo—, Áyunoo fq pus 97838 Áq ‘TOGT 'seyeyg PONUN ew JO Sprey o ärt pus [e00-snourumjtq SY) ur suore1edo 3urddu3g—' 06 3TISVIL 


349 


COAL—BITUMINOUS AND LIGNITE 


9198) SI) 983 OS peje1oud 4ueur£o[dure uo som3g pus pojuredes uoeq seq vsvUTO} 


Zu dijs 03 2upugej1ed 838p Apuo sepnjoug 


'uomeredo eures Uy spoujour punoi3repun pus 3ujdd¡13s gurujquioo Sam uro1j sunjel UO t 


—— |.———— Oo || Oo | | | | | ees 
ee ls |) LM Oo OO Oo ls OO |S OO 


c0 VI 968 ‘TFE'L | 661 bbs ‘9S CFL ‘OT cot ‘92 929 ‘L19 ‘ZIT 
ce zz ZFS ‘ZS lt 98€ THI GEZ GTS ‘CEs “1 
ZS 0% eer ‘9 691 Se PT yc £40 ‘OST 
19 "07 *9F ‘OT $62 9S 6I Le 69€ ‘OFE 
L6 "zz 026 “Ez $81 0er cf eg LSS ‘GFS 
ck: FEO coc rs o Pi Z SLL 'C 

04 02 LEP ‘FZ Ho FZI £r I8 $96 “SOS 
9e 62 FOP “OT 16% 9€ 0c 9r $10 ‘L0€ 
C8 “FI OFF 228 991 GIS ‘S ezz ‘T FSO F 688 ‘2Z0 ‘SI 
99 “FI LLL ‘EZ £8I a 63 TOI 961 org 
80 TC EEE '0C PST Zer ve 86 049 ‘68h 
06 “El 782 ʻI #9 £e L 92 192 ‘FZ 

Vc “El ces ‘LT SII EST rE 6IT 061 ZEZ 
L8 “91 156 “ZE 8ST 602 gy FOI 868 ‘ZZ 
IT “El Oer “Ez IST Col I PSI 940 “20€ 
98 “LI 088 ‘Z OST A "e "lot 000 ‘OS 
ZP OL. LOY “Ez orr CIC 8g PLT 828 ‘Et 
SC 9 ¿ST “El EIS cy 9 9€ 806 ES 
96 9 99 SL Së. — jump 8 00 'p 

vO “El 889 'Sc SIS IET 0€ TOL 708 ‘ZZE 
90 '91 650 ‘6T eel [321 c TOI 988 ‘ZZE 
LUI C86 ‘FI Tel PIL zz 26 £9£ ‘BIZ 
08 “El C68 ‘P OIT OF g 9e 009 '09 
ZI ‘SI £99 ‘Eg 491 Ice £9 SOS 110 ‘FOL 
IC ‘$1 EFO EL ZIZ 6v£ CO +63 108 “190 ‘T 
0g “ST ck: #6 vz Y 0c 9F9 ‘bE 

£9 '6I 9€8 ‘Z3 ££6 86 13 LL 600 ‘OFF 
91 ST ELS "07 291 EST 1g ZST 19» ‘Shh 
03 *2T - | €lz TOI OFT 980 ‘T Z0€ £84 616 ‘ELL Z 
GL ot 966 ‘2 09% Ze y 8c 999 ‘SET 
Gl TL 086 ‘98 391 ev gy 861 SIT TIP 
06 '8 Sep 'I 186 g Ge SC RI GOL ‘ZT 
F6 71 100 ‘OZ 021 115 £8 SÉ 098 ‘906 


ELS 06 ‘Z OFS 9c IELU C dt oe $9)819 Doan [BIO], 

5 er Ion 1 A A EE BUTUIOÁ M [VIOL 
RE " a nasus] $ PEARCE ASS ASA BERENS aac m COCHE aT E (Ed 
e g [dee w^ MEE IT x wasting cM cr ce ad uspreugs 
----—----- b EA alles o m s K E Pu acr zo pe ae cr MERC tI UE 
er Ene ---|----------|----------|----------| $ AAA AS AAA RANAS 
z g ss renee ss O is QE ewe E or ee. UuOoq19()' 
Jaane o urere em RII a T SOWAS EE Se Ss REESEN 

:SUTUIOÁ M 

9r 36» O da et ae Y A TE ee ear BIMISITA 15944 [830], 
sa ----| er SORA ES ARIMASS ans Remp d Mio ri LEE ar qp EE. rire ern 
e Of 0 atacar espada nin O aaa LCE KA musdn 
Emme pde C o ir Ye | Co me A HERE DRE 
----------| gt [je ---------- A Ee JO[AB.L 
e 6I sl (A E A NM, ee e EE ydjopuey 
€ TZ A Se ae eI Lad e D EE AAA AGE ~~~" U31o[8H 
------ cie fe Sege gend baten I BEE EE EE tc iode 
POD ==] €% [.- 43. "I M. AE eam A a e 5. A 
MR S pop T adi ais I Ko eie sip ve RES = ES sejuoqeooq 
REE A és DE get oe pr JE E I " e-—l. — She a A AA ARE ono 
------- <=) of ión iai di lA A D SEILER 
1 r E e Kb Mi a ee een eI[e3u0uoN 
NEE 0 |----------]---------- Ce weit ees UB tee ee eS EXA OBUTA 
------ ----1 9 eee r2 be ia ad | Ts RK ef ag UE WE RE NA 
p op == =o|s--=-=="-- tw MS x ae A 777777749009] 
A ln X lesa S "| PI Pm T QT NACE xt A [[PMO TIN 
I CE NE --=-|---2------ Da y AAA ee ae -77777777777UOLISJA 
I er Kach uid Tas "519 a Me 9 AUN TW da A AL 
- eI A a | Drs bw A A LEONI 
g e reese eg NEE ES 
I r4 mmm enm IS vá A Se A- T777T7T7777"N000UVH 
g TZ tea lee, tt gio m ral sé "e KS CP 2222224911 W901) 
i eismod ee OE Ee ia T Ee  RERIUSGIE) 
L Ip O MES PR Ae ee ee ee NO 


350 MINERALS YEARBOOK, 1951 


MECHANICAL LOADING 


Bituminous coal and lignite mechanically loaded in underground 
mines amounted to 304.3 million tons in 1951, or 73 percent of the 
total underground output. 

Mechanical loading equipment used in underground bituminous- 
coal and lignite mines is divided into two types, “machines” and 
“conveyors.” Machines are devices that virtually eliminate hand 
shoveling; they include mobile loaders, continuous mining machines, 
augers, scrapers, and conveyors equipped with duckbills or other self- 
loading heads. Conveyors are devices that greatly reduce the labor 
in hand shoveling; they include hand-loaded face conveyors and pit- 
car loaders. 

Sales of Mechanical Loading Equipment.—Shipments of mechanical 
loading equipment for underground use in coal mines in the United 
States, in terms of capacity, were approximately the same in 1951 as 
in 1950. Table 27 shows the reported sales of mechanical loading 
equipment to bituminous-coal and lignite operators, by type of equip- 
ment and the number of manufacturers reporting for 1944-51. 

Table 28 shows loading equipment, “mother” conveyors, and shuttle ' 
an sold in 1950-51 for use in bituminous-coal and lignite mines, by 

tates. 

Extent of Mechanical Loading.—Mobile loaders, continuous mining 
machines, and augers handled 83 percent of the underground tonnage 
- that was mechanically loaded in 1951. Table 29 shows the tons and 
percentage handled by each type of equipment in 1950 and 1951. 

During 1951, in underground bituminous-coal and lignite mines, a 
combined total of 4,410 mobile loaders, continuous mining machines, 
and augers was in use, and the average annual output per machine was 
57,293 tons; self-loading conveyors averaged 11,178; scrapers, 5,734; 
and hand-loaded face conveyors, 9,627 tons per unit per year. 

Mechanical Loading by States. —West Virginia has been the leading 
producer of mechanically loaded coal since 1939. During 1951 West 
Virginia produced 115.7 million tons of mechanically loaded coal or 38 
percent of the total bituminous coal and lignite mechanically loaded in 
the United States. Pennsylvania was second in production of coal 
mechanically loaded, followed by Kentucky, Illinois, and Ohio. These 
5 States produced 85 percent of the total output of underground, 
mechanically loaded bituminous coal in the United States in 1951. 

Detailed data, by States, on the number of mines, mechanical load- 
ing units, and production of coal mechanically loaded compared with 
the total production at mines using mechanical loading devices are 
given in tables 31 and 32. Comparative changes in underground 
mechanical loading in 1950-51, by States, are shown in table 30. 

Table 15 shows bituminous-coal and lignite tonnage mined by 
stripping compared with underground hand-loaded and machine- 
loaded tonnage, as well as productivity and percent mined at strip 
and underground mines, by States, for 1951. 
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TABLE 26.—Units of mechanical loading equipment in use in underground | 
bituminous-coal and lignite mines in the United States, 1946—51 


Change 
1948 1949 1950 1951 | from 1950 


T'ype of equipment 
(percent) 

Mobile loaders................---.---.---- 3,569 | 1 3, 980 | 14,205 | 1 4,318 | 2 4, 410 4-2.1 
o EA NEC CER 07 56 46 39 22 —43. 6 
Pit-car loaders. ..................-......- 71 37 17 12 CS E 

Conveyors equipped with duckbills or 
other self-loading beads................. 1,531 | 1,632 | 1,483 | 1,329 | 1,242 —8. 5 
d-loaded conveyors. ........-......-- 3,970 | 4,125 | 4,312 | 4,434 | 3, 904 —12.0 
ve WEE 9,217 | 9,830 | 10,063 | 10,132 | 9,578 —5.5 


1 Includes continuous mining machines, 
2 Includes continuous minny machines and augors. 
3 Canvass of pit-car loaders discontinued in 1951. 


TABLE 27.—Units of mechanical loading equipment sold to bituminous-coal and 
lignite mines for underground use in the United States, as reported by manu- 
facturers, 1944-51 


Change 
from 1950 
(percent) 


Mobile loaders. ......... 1723 1 286 1 289 1 287 —0.7 
Keeler 17 8 1 4 --300. 0 
Conveyors 3............. 1, 025 304 316 297 —6.0 
Pit-car loaders..........]|........ (3) (3) (3) CN RA 
Totál..... 2. 1,343 | 1,765 688 606 588 —3.0 

Number of manufao- 
Sa 2 22 22 20 7 BI AAA 


1 Includes continuous mining machines. 
2 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. 
3 Canvass of sales of pit-car loaders discontinued in 1945. 
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TABLE 28.—Units of mechanical loading equipment, ‘‘mother’’ conveyors, and 
shuttle cars sold for use in underground bituminous-coal and lignite mines in 
the United States, as reported by manufacturers, 1950—51, by States 


Mechanica) loading equipment 
: “Mother” Shuttle 


Mobile Room Face con- | CDveyors í cars 
State loaders 1 | Scrapers | conveyors2| veyors 3 
1950 | 1961 | 1950 | 1951 | 1950 | 1951 | 1950 | 1951 | 1950 | 1951:| 1950 | 1951 
Alabama.................. 13 b PEO AS EH D A E A mom m 7 26 
Arkansas................- l A A secon EE AE A D EENEG, EE, SEN 
Colorado.................. 2 7 1 2 lf aos 2 Léiere 6 5 6 
WEE KA DT EE, HEES 15 3 Ds ote 16 19 75 70 
Indiana................... 5 x SM ESAE PORE. MN reta AA A altos EE 15 4 
Kentucky................ 55 98 O DEE 51 47 20 24 2 18 94 46 
(LE e d Ve AA E A A EE A E WEE A DE eases E E NEG 
New Medien... el A GE, E EE WEE A TA camel EE E ee 
Meter de 12 13 Jo ey [icd 19 [ias 8- uoces 8 2 24 20 
Oklahoma................]...... 11... E RE A WEE EE 4 3 Mis 
Pennsylvania............. 76 |. Wé RN, EUN 73 73 18 19 29 24 111 131 
Tennessee.......-----..-. 2 o, Y A sles 4 3 docs scuta L AP 6 
| MR 10 Doc AA A 2-1 ME EA 2 2 20 8 
Virginia... A GEES 4 3 2 6 4 3 2 8 
Washington............... 1 A iacu A A, E ES ES E O A EE 
West Virginia............. 89 | 119 |......|.....- 153 | 146 64 60 41 36 99 197 
Wyoming................. D iol AO A A E A «M EEN 6 2 
Total.........--2.-- 289 | 287 1 2| 316 | 297| 116| 111 | 132 | 114 | 465 524 


1 Includes continuous mining machines. 

2 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. 
3 Includes bridge conveyors. 

$ Includes all haulage conveyors with capacity over 500 feet, except main slope conveyors. 


TABLE 29.—Bituminous coal and lignite mechanically loaded underground in the 
United States, 1950-51, by type of loading equipment 


1950 1951 


Type of equipment 


Percent Percent 
Net tons of total Net tons of total 


A Om ER A 


Mobile loaders, continuous mining machines, and 
augers: 


Loading direct into mine org)... e 103, 005, 244 37.8 | 102, 591, 251 33. 7 
Loading onto conveyors 2.................. 2. 22 eee 10, 561, 900 3.9 11, 229, 016 3.7 
Loading into shuttle cars 3.2.22. 109, 408, 384 40.1 | 138, 842, 852 45.6 
EEN 318, 1 .1 26, 148 |......... S 
IS EE 39, 205 |.......... (9 (4) 
Conveyors equipped with duckbills or other self- 
loading heads. cana tres 13, 985, 399 5.1 13, 883, 389 4.8 
Hand-loaded conveyors.............-.................. 35, 406, 287 13.0 37, 583, 265 12. 4 
Total loaded mechanically. .....................- 272, 724, 612 100.0 | 304, 255, 921 100. 0 


1 Includes mobile loaders only. 

2 Includes mobile loaders only in 1950 and mobile loaders and augers in 1951. 
3 Includes mobile loaders and continuous mining machines. 

4 Canvass of pit-car loaders discontinued in 1951, 
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MECHANICAL CLEANING 


Bituminous coal mechanically cleaned in 1951 totaled 240.0 million 
tons, or 45 percent of the entire output. | 

Mechanical cleaning by wet methods includes jigs, concentrating 
tables, classifiers, launders, dense-medium processes, flotation, and 
any combinations of these six methods. 

Pneumatic methods of coal cleaning include air tables, air flow, air 
sand, and any combination of these three methods. 

Tables 33, 34, 37, and 38 include mechanical-cleaning data on all 
coal mined in the United States except Pennsylvania anthracite. 
Tables 35 and 36 are on the same basis but do not include consumer- 
operated plants. The percentage of total production mechanically 
cleaned in 1906—51 is shown in table 13. 

Consumer-operated plants include those owned by steel companies 
that receive coal (usually from affiliated companies), clean it, and then 
consume it directly at the plant. 

Types of Cleaning Equipment.—The tonnage of bituminous coal 
cleaned by wet-washing methods was 221.4 million tons in 1951—a 
21-percent increase over 1950. "The quantity cleaned by pneumatic 
methods was 18.5 million tons—a 20-percent increase. 

Table 34 compares the number of cleaning plants and the tons of 
cleaned coal, by types of equipment, for 1950 and 1951. During 
1951, 608 wet-washing and 94 pneumatic cleaning plants were in 
operation. Seventy-one tipples used both wet and dry methods at 
the same plant; deducting these duplications gives & net total of 631 
plants that cleaned coal in 1951, an increase of 19 plants over 1950. 

Mines served by cleaning plants (exclusive of those that ship to 
washerles operated by steel companies) produced 302.3 million tons, 
or 57 percent of the total bituminous output in 1951. In this same 
group of mines, 232.4 million tons was cleaned mechanically ; therefore, 
77 percent of the coal produced at mines with cleaning plants in 1951 
was cleaned at the mine. The remainder of the output from these 
piines (23 percent) presumably represents the larger sizes commonly 
mcked by hand. (See tables 36, 38, and 39.) 

Relation Between Raw Coal, Clean Coal, and Refuse.—For every 
100 tons of raw coal cleaned during 1951 at the mines, 83 tons of clean 
merchantable coal, on an average, was obtained, and 17 tons of refuse 
was discarded. Table 39 shows the total production of mines with 
cleaning plants and the results of cleaning operations, by States. 

Methods of Mining at Mines Served by Cleaning Plants.—Under- 
ground mechanical loading appears to be closely related to mechanical 
cleaning. Underground coal loaded mechanically in 1951 totaled 
304.3 million tons, of which 217.3 million tons (71 percent) passed 
through tipples equipped with mechanical cleaning devices. Pro- 
duction of coal from strip mines in 1951 was 117.6 million tons, of 
which 50.7 million tons (43 percent) came from strip mines having 
mechanical cleaning tipples. Hand-loaded underground coal pro- 
duction in 1951 totaled 111.8 million tons, of which 31 percent passed 
through tipples equipped with cleaning plants. (See tables 15 and 37.) 
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TABLE 33.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods in the United States, 1948-51, in net tons of clean coal 


1951 
Mothod of cleaning 1948 1949 1950 Change 
Quantity | from 1950 
(percent) 
Wet methods: 
ARI rre 154, 262, 590 |132, 658, 984 |174,776, 675 |213, 806, 870 -+22. 3 
At consumer-operated plants. ........... 10,401,932 | 8,049,004 | 8,393,528 | 7,623, 530 —9. 2 
Total weti:methods, ....... relleno. 164, 664, 522 |140, 707, 988 |183, 170, 203 |221, 430, 400 +20. 9 
Pneumatic methods......................... 16, 215, 801 | 12,943,915 | 15, 528,315 | 18, 579, 408 +19. 6 
EI te CTT EE 180, 880, 323 |153, 651, 903 |198, 698, 518 |240, 009, 808 +20. 8 


TABLE 34.—Bituminous coal cleaned in the United States, 1950-51, by type of 
equipment in actual operation 


[Includes consumer-operated plants] 


Cleaned by 
PAO a opar: Net tons of clean coal (each type (per- 
Type of equipment cent of total) 
1950 1951 1950 1951 1950 1951 
Wet methods: 
DGS ee at EE 296 308 | 94,161,108 |101, 746, 501 47.4 42.4 
Concentrating tables...................... 18 19 | 4,693,434 | 5,810, 626 2.4 2.4 
ISNA AI EN AA mut 83 84 | 18, 058, 760 | 23,174, 005 9.1 9.7 
(hr rie MEE Was ber re eR ORO 13 13 | 11,630,018 | 10, 362, 595 5.8 4.3 
IR aalt 2 Se. E ce cot was 124 120 | 28, 947, 797 | 33,840, 174 14.6 14,1 
Jigs and concentrating tables.............. 19 21 6,152,924 | 7,612, 636 3.1 3,2 
Other combinations and methods ........ 36 43 | 19, 526,162 | 38, 883, 863 9.8 16. 2 
Total wet methods...................... 589 608 |183, 170, 203 |221, 430, 400 92. 2 92. 3 
Pneumatic methods- -.------------------------ 90 94 | 15,528,315 | 18, 579, 408 7.8 7.7 
Grand total EE been Ee GE ia 1 679 1 702 |198, 698, 518 |240, 009,808 | 100.0 100.0 


! Number of plants using both wet and pneumatic methods was 67 in 1950 and 71 in 1951. 


TABLE 35.—Total production from bituminous-coal mines served by cleaning 
plants in the United States, 1950-51, by type of equipment, in net tons 


{Excludes consumer-operated plants] 


Change 
Type of equipment 1950 1951 1080 (oat 
cent 

Wet methods: 
A ruedas Wine a dius conse 128, 228,369 | 134, 597, 871 +5.0 
COB Gatreratineiie bles sort PEN 3, 185, 851 , 826, 081 +20. 1 
BAE CIDN o: s ERRARE D RO US nic Pip rto" 35, 007, 774 39, 166, 788 +11.9 
NSIT ONS: E EE 9, 465, 165 8, 063, 056 —14.8 
BID m ab te EPI ONIS BE RESET AE 52, 496, 861 55, 483, 670 +5. 7 
Jigs and concentrating tables.................-..----.--------- 10, 200, 875 9, 463, 836 —7, 2 
Other combinations and methods............................. 23, 344, 457 46, 039, 830 +97. 2 
POCA wot methods. deeg geg ef Ate enee 261, 929, 352 296, 641, 132 +13. 3 
el a AA AAA EE A 47, 691, 984 46, 159, 758 —3.2 
ER AA i6 Ru E eds Mu O mamas A A 309, 621, 336 | 342, 800, 890 -+10.7 
e A sinnn RA O 42, 932, 206 40, 535, 788 —5. 6 
Net totale, a ras 266, 689, 130 | 302, 265, 102 +13. 8 
United States total production 2-...------------------------------ 516,311,053 | 533, 664, 732 +3. 4 
Percent produced at mines having cleaning plants................. 51.7 BOS A 


1 Mines using both wet and pneumatic methods. 
? Includes all coal except Pennsylvania anthracite. There are no mechanical cleaning plants at lignite 
mines. 


358 MINERALS YEARBOOK, 1951 


TABLE 36.—Total production from bituminous-coal mines served by cleaning 
plants in the United States, 1948-51, by method of mining 


{Excludes consumer-operated plants] 


1948 1949 1950 1951 
Method of mining Thou- Per- Thou- Per- Thou- Pex 
san san san 
tons cent tons cent tons cent 
Mined from strip pits.................. 44, 305 17.6 | 38,972 18.9 | 47, 701 17.9 | 50,675 
Mechanically loaded underground..... 171, 346 68.1 |142, 797 69. 2 |188, 732 70.8 |217, 257 


Hand-loaded underground............. 36, 061 14.3 | 24, 553 11.9 | 30,256 11.3 | 34, 333 


jui M — — 251,712 | 100.0 206,322 | 100.0 [266,689 | 100.0 | 302,265] 100.0 


TABLE 37.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods in the United States, 1950-51, by States 


[Includes consumer-operated plants] 


Plants in Optput My. 
a anica 
operation Net tons of clean coal cleaned” 
State (percent) 
1950 1951 1950 1951 1950 1951 
E A ees 52 48 11, 548, 036 11, 069, 682 80.1 81. 4 
lageren e 2 2 175, 783 105, 241 42.6 39. 5 
ATKGUSAS ee A ERU WR RM EE 2 2 21, 17, 916 2.4 1.6 
Ni EEN 7 1, 277, 747 1, 649, 012 30.0 40, 2 
TNS ecco sce A A 68 67 5, 605, 520 , 63. 4 73.1 
II E ET A, 27 27 14, 101, 094 14, 060, 674 70.7 72.3 
ICAO EE 5 5 , 303, 614 1, 189, 092 61.3 60. 6 
Kentucky.............- T ————— 08 75 21, 198, 829 , 923, 27.0 35.9 
MarvlanG WEEN 2 | roses 343 AA Dr Ai EE 
IL BEE 10 10 2, 397, 442 2, 865, 138 80. 9 87. 6 
A AAA 2 2 160, 126, 115 6.4 5.4 
New Medien... eum E un 2 1 74, 59, 10. 2 7.6 
Le DEE 21 20 10, 708, 879 13, 939, 982 28.4 36. 7 
Oklahoma... ->.> .......--....- 6 6 96, 3 692, 692 33.5 31.2 
Pennsylvania 1...................- e e ee 83 88 38, 547, 253 46, 325, 054 36. 4 42.8 
Ku EE 6 9 353, 514 607, 392 7.0 11.2 
A A E usus 6 6 2, 312, 384 2, 039, 335 34.7 33. 2 
A A A O 21 20 4, 796, 515 7, 356, 766 27. 2 34.4 
Washington... eem eu e c e c eee 17 17 781, 346 809, 619 89. 4 9.5 
West Virginia 2..................-... ell. 206 201 52, 311, 435 70, 476, 346 36.3 43, 2 
ONG EE 3612 | £631 | 198,608,518 | 240, 009, 808 38. 5 45.0 


1 Includes some coal mined in Pennsylvania and cleaned in Ohio and a small tonnage mined in other 
States and cleaned at a consumer-operated plant in P lvania. 
2 Includes some coal mined in West Virginia and cleaned in Pennsylvania. 
i: Aes a plants using both wet and pneumatic methods of cleaning and 545 plants using only 1 
cleaning method. 
4 Represents 71 plants using both wet and penumatic methods of cleaning and 560 plants using only 1 
cleaning method. 
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TABLE 38.—Operations at bituminous-coal-cleaning plants in the United States, 
1950, by States, in net tons 


Refuse Ratio of 


tained in | resulting refuse to | from mines 


in cleaning | raw coa] 
process | (percent) ! 


Total raw | Coal ob- 
State coal moved 
to cleaning | cleaning 
plants process 
PR AMARA RI 15, 958, 304 | 11, 548, 036 
NETO A A 175, 
ALEA 2 ra BE 34, 000 27, 
E IAS A EE 1 97,1 
o ee E 42, 417, 219 | 35, 695, 520 
E AAN EE 16, 206, 961 | 14, 101, 094 
Lé A 1, 563, ,303, 
A AAA AA 25, 125, 489 | 21, 198, 829 
Led AA BA AAA 67 30, 
Ls IPP ARE AS A 3,118,386 | 2,397, 442 
A II A IA AAA 173, 160, 550 
Now MEXICO EE 77, 48 74, 200 
e APARTA AAN RARAS SA 13, 417, 909 | 10, 708, 879 
AU AA , 033, 896, 344 
Laa NN ARA 38, 201,570 | 31, 334, 209 
A AA A dun 394, 903 353, 514 
TIE AAA CAE A RA vanes 2, 535, 763 | 2,312, 384 
VIT ad 5,376,664 | 4,796, 515 
Washington ¿acidos coartada 983, 781,3 
WONG Virgie: 9. aea usum Sd 62, 099, 425 | 52, 311, 435 
Total at mines only (................ 229, 155, 826 |190, 304, 990 
Consumer plants cornisas 9,235,010 | 8,393, 528 
Grand AAA AS 238, 300, 836 |198, 698, 518 


4, 410, 268 27.6 
30, 999 15.0 

6, 4 18.8 

7, 491 7.2 
721, 15.8 
2, 195, 867 13.5 
259, 16. 6 
8, 926, 660 15.6 
5, 10. 3 

, 23.1 

12, 700 7.8 

3, 196 4.1 

, 030 20. 2 

137, 284 13. 3 

, 367, 271 18.0 
41, 389 10. 5 
223, 379 8.8 
580, 149 10.8 
202, 506 20.6 
9, 787, 990 15.8 
98, 850, 836 17.0 
841, 48 9.1 


89, 692, 318 16.7 


1 In Alabama (for example) for every 100 tons of raw coal cleaned in 1950, an average of 27.6 tons of refuse 
was discarded and 72.4 tons of clean marketable coal was obtained. 


e 
2 Includes some coal that was mined in Pennsylvania and cleaned in Ohio. 


3 Includes some coal that was mined in West Virginia and cleaned in Ohio and Pennsylvania. 


4 Includes all mechanical cleaning other than washerles o 


5 Includes central washeries in Colorado and Pennsyl 


302512—54—— 24 


rated by consumer steel companies. 


operated by consumer steel companies. 
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TABLE 39.—Operations at bituminous-coal-cleaning plants in the United States, 
1951, by States, in net tons 


Total pro- 
Total raw | Coal ob- Refuse Ratio of duction 
State coal moved | tained in | resulting | refuse to |from mines 
to cleaning | cleaning |in cleaning | raw coal | served by 
plants process process | (percent) ! | cleaning 
plants 

AlabaMa. rocionrcc ic ce uo mae n Ra CE 15, 288, 106 | 11,069, 682 | 4,218, 424 27.6 | 11,805, 039 
ASEO cacao arca 229, 181 195, 241 33, 940 14.8 195, 241 
BOS cook le hee O 21, 216 17, 916 3, 300 15. 6 76, 578 
Oolorado....-....-- -02-22-2200 216, 612 197, 278 19, 334 8.9 419, 352 
nn AE —— À— E 47,166, 343 | 39,606,748 | 7,559, 595 16.0 | 46, 098, 866 
Indiana- eege eersten 16, 522, 813 | 14,060, 674 | 2, 462, 139 14.9 | 16,179, 093 
Sd Fo hi ical dc DEDE , 470, 67 1, 189, 092 281, 582 19.1 1, 240, 936 
E AAA f deWewader 31, 683, 044 | 26,923,389 | 4, 759, 655 15.0 | 32,602, 090 
y A A cats 3, 503, 259 65, 138 728, 121 20. 3 2, 883, 209 
Motoen eiert geg Se g 136, 468 126, 115 10, 353 7.6 149, 913 
New Mexico....................... ..-. Lc. 65, 359 59, 635 5, 724 8.8 535, 430 
Le EE 17, 569, 941 | 13,939,962 | 3, 619, 979 20.6 | 18,863, 205 
AA 794, 992 602, 692 102, 300 12.9 822, 192 
Pennsylvania 3.................... l.l... 50, 529, 961 | 40, 153, 258 | 10,376, 703 20.5 | 48,577,287 

Tennessee... e eee ecc ee eee 684, 413 607, 392 71,021 11.3 » 293, 
LR EE 2,302, 158 | 2,039, 335 262, 823 11.4 3,027, 590 
SE 8, 134, 453 | 7,356, 766 777, 68 9.6 | 12,116, 825 

Waoabineton 0. -20-00-0000 1,034, 477 809, 619 224, 858 21.7 833, 
West Virginia 8... eu A 83, 962, 969 | 70, 476,346 | 13, 486, 623 16.1 | 104, 545, 826 
Total at mines only t................ 281, 306, 430 |232, 386, 278 | 49, 010, 161 17.4 | 302, 265, 102 
Consumer plants 9...........-.... lll s. 8, 441, 061 7, 623, 530 817, 531 Dd EEN 
Grand total... 0-22-20.. 280, 837, 500 |240, 009, 808 | 49, 827, 602 AA 


1 In Alabama (for example) for every 100 tons of raw coal cleaned in 1951, an average of 27.6 tons of refuse 
was discarded and 72,4 tons of clean marketable coal was obtained. 

2 Includes some coal that was mined in Pennsylvania and cleaned in Ohio. 

3 Includes some coal that was mined in West Virginia and cleaned in Pennsylvania. 

t Includes all mechanical cleaning other than washeries operated by consumer steel companies. | 

§ Includes central washeries in Colorado and Pennsylvania operated by consumer stee] companies. 


BY STATES AND COUNTIES 


Detailed production statistics are given in table 41 for each coal- 
producing county in the United States from which three or more 
operators submitted reports for 1951. Statistics on counties with less 
than three reporting producers have been combined with data for 
other counties in the same State to avoid disclosing individual figures, 
unless the operators have granted permission to publish them sepa- 
rately. Production of mines on the border between two States has 
been credited to the State from which the coal was extracted rather 
than to that in which the tipple was situated. If the coal is mined from 
lands in both States, the tonnage has been apportioned accordingly. 

The data in this report, as in those published for many years by the 
Bureau of Mines, relate only to mines with an annual output of 1,000 
tons or more. That fact should be borne in mind when the statistics 
in this report are compared with similar data compiled by State mine 
departments. Differences arise largely from variations in coverage by 
State reports, some of which include data for all mines regardless of 
size and others only data for mines employing more than a specified 
minimum number, ranging from 2 to 10 men. 

Because of a change in the method of reporting, beginning with 
1946, statistics of average production per man per day are not pre- 
cisely comparable with those for other years. The figures since 1946 
are based on the average number of men working daily, whereas the 
figures for previous years were based on the average number of men 
on the rolls per pay period 
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TRANSPORTATION 


TABLE 42 .—Bituminous coal and 


lignite loaded for shipment by railroads and 


waterways in the United States, 1950-51, as reported by mine operators ! 


1950 (net tons) 1951 (net tons) 


Route State ON ESP 
otal for 0 or 
By Stato rhate By State route 
RAILROAD 
Anaua ëtt, eebe eege Alabam&......-.... 67, 208 67, 208 17, 460 17, 460 
24279 IATA Ala. nasa 403, 697 403, 697 486, 678 486, 678 
Fe Winslow & Western......- THOIGNS 2. ¿a 2,193,955 | 2,193,955 | 2, 241, 555 2, 241, 555 
Artemus-Jellico------------------- Kentucky.......... 163, 608 163, 60. 164, 974 164, 074 
Colorado----------- 203, 324 226, 
Atchison, Topeka & Santa Fe.... ee STE 366, cn 1, 183, 056 E" 114 || 1,923,137 
New Mexico........ 589, 548 690, 020 
HIE 22. A 162, 997 198, 326 
MOJADO. 2o dena2 520, 794 545, 908 
Baltimore de Ohio--.-.----------- Ohio and" 7-777777. 4,282409 | 139, 809,561 || y gio’ Oso |] 41,729, 124 
Pennsylvania...... 8, 765, 300 9, 201, 014 
West Virginia...... 20, 090, 247 27, 926, 181 
Bessemer & Lake Erio............ Pennsylvania...... 3,784,688 | 3,784,688 | 3,321,786 3, 321, 786 
Brinistóng EE EE canoas Tennessee.-...----- 100, 408 00, 408 143, 819 143, 819 
Buffalo Creek & Gauley.......... West Virginia...... 903, 507 903, 507 861, 696 861, 696 
Cambria & Indiana............... Pennsylvania...... 2,651,125 | 2,651,125 | 2,955, 655 2, 955, 655 
Campbell's Creek. ............... West Virginia...... 553, 339 553, 339 651, 651, 
Car pon County. lil iocos emet nw [67701 ARA gäe 1,578,113 | 1,578,113 | 1,723, 904 1, 723, 904 
Central of Georgia..........------ cl A) sem [o 997 aam 
inue nad E 
: A D A ARAN A k 
Chesapeake & Ohio............... Vini eror 378, 662 58, 829, 160 005, 314 lr 99 451, 128 
West Virginia...... 46, 543, 720 53, 088, 78 
Cheswick & Harmar.............. Pennsylvania...... 748, 093 748, 093 728, 157 728, 167 
Colorado....-.--.-.- 17, 953 37,8 
ai c as 7, 932, 743 8, 026, 295 
Chicago, Burlington & Quincy...|4Iowa...............- 243, 424 |» 9, 805, 228 243, 9, 908, 563 
Missouri------------ 547, 276 698, 245 
Wyoming. enges 1, 153, 832 902, 980 
Chicago & Eastern Illinois........ ARTI C EBD EU } 1, 547, 206 { y 998, 435 |] 2,024, 663 
erum. ; , , 
Chicago & Illinois Midland....... A AS 7,789,155 | 7, 0 ne 6, 083, 350 6, 083, 359 
Chicago, Indianapolis & Louis- | Indiana............ 430, 007 499, 128 499, 128 
ville. 
LEENE PAR 4, 456, 647 4, 029, 674 
Chicago, Milwaukee, St. Paul & ore Dakota diga. 60287 |[ 4 996,108 d Sab tee |b 4,022,122 
Pacific. South Dakota (lig.). BOG a ici 
Chicago & North Western........ THT GIG: Sacar 2,105,872 | 2,105,872 | 2,189,379 2, 189, 379 
Arkansas..--------- 20, 528 62, 502 
[Bola sui seusacwec 642, 981 854, 316 
Chicago, Rock Island & Paciflc...|4Iowa. .............. 164, 471 |? 1, 037, 237 136, 761 1, 273, 012 
E AA 161, 962 179, 843 
entucky..--------- , 835 » 
Clinchfleld...-------------------- de ¿ARA 4, 350, 802 } 4, 610, 637 { 5,288, 414 ||. 5,375,175 
Colorado & Southeastern......... Colorado.-.--------- 85, 506 85, 506 108, 108, 885 
Colorado & Southern. ............ Colorado----------- 242, 582 242, 582 198, 542 198, 542 
Colorado & W yoming............. Colorado... seca 487, 807 487, 807 506, 432 500, 432 
Conemaugh & Black Lick........ Pennsylvania...... 675, 545 675, 545 537, 140 537, 140 
Cumberland & Pennsylvania.....| Maryland.........- 53, 686 53, 686 47,674 -47, 674 
Dardanelle & Russellville Ry. Col Arkansas.........-- 41, 606 41, 666 20, 035 20, 935 


For footnotes, see end of table. 
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TABLE 42.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1950-51, as reported by mine operators '—Con. 


Route State 
RAILROAD—Ccontinued 
Colorado..........- 
Denver & Rio Grande Western... ae Mexico.......- 
CH ce as 
Detroit, Toledo € Ironton........ Ohlo....-.-- 


East Broad Top R. R. & Coal Co. F ennsylvanis e 


Pennsylvanía...... 
Fort Smith & Van Buren......... Oklahoma.........- 
Galesburg & Great Eastern... ....| Illinois............- 
Montana (bit.)..... 
Great Northern...............-.. North Dakota (lig.). 
Washington........ 
Gulf, Mobile & Ohio. ne 


Huntingdon & Broad Top Moun- | Pennsylvania...... 
tain R. R. & Coal Co. 


Alabama........... 

Minots Central. ................-. Idm a 

Kentucky.......... 

Dlinois Terminal................. in ES oda 

entucky.......... 

Interstate.......-..--------------- nuo e 

Johnstown & Stony Creek........ ve bowed 

Joplin-Pittsburg.................. Kansas............. 

Kanawha Central................ West V Virginia. ....- 

Arkansas........... 

Kansas City Southern............ Medi e 

Oklahoma.......... 

Kelley’s OTO & Northwestern..| West Virginia...... 

Kentucky & Tennessee........... Kentucky.......... 

Lake Erie, Franklin & Clarion...| Pennsylvania...... 

Laramie, North Park & Western..| Colorado........... 

Ligonier Valley................... Pennsylvania...... 

Litchfield & Madison............. Illinois............. 

Alabama........... 

Illinois............. 

Louisville & Nashville............ Kentucky.......... 

; ''ennessee.......... 

Virginia............ 

Mary Leo......................... Alabama........... 

O AA SE 

Minneapolis & St. Louis.......... eee 

M ta St. Paul & Sault Ste. | North Dakota (lig.). 
arle. 

Kansas............. 

Missouri-Kansas-Texas........... Missourl........... 

Oklahoma......... 

Arkansas........... 

Illinois............. 

Missouri Pacific. ................. Kansas............. 

Missouri........... 

Peo ot cass S 

Monongahela..................... West Virginia T 

Montana, Wyoming & Southern.. Montani (bit.)..... 

A A hac erac VIS Pennsylvania...... 

N ash ville, Chattanooga « St. | Tennessee.......... 

Illinois............. 

a A rite a 

New York Central 2.............. A Ohio............... 


For footnotes, see end of table. 


1950 (net tons) 
By State TOS [Or 
1, 555, 952 
24,055 |Ù 4, 704, 615 
$ a Ge 3, 738 
456, 316 456, 316 
Gr) ] 978, 741 
424, 975 424, 975 
73 208 473, 208 
641, 177 | 724, 009 
145, 815 
1, 502, 598 ) 1, 648, 413 
5, 205, 772 
, 441, 636 
148, 395 | (26 236, 059 
14, 512, 496 
228, 137 226, 137 
' 632 
eer 
99, 965 99, 965 
67, 759 67, 759 
em 93 
, 036 
21 4, 1, 141, 377 
182, 553 
928, 314 928, 314 
79, 652 379, 652 
oie Fo 
54, 599 54, 599 
542 944 542, 944 
m 
30, 439, 227 |$35, 022, 687 
1, 155, 028 
305, 815 
653, 981 653, 981 
' 102 
09 5 457, 675 
1, oh oe 1, 785, 911 
765, 619 765, 619 
219, 881 
162, 161 657, 533 
275, 491 
5 233 270 
' 652, 708 |$ 6, 732, 532 
81, 974 
1 ee CH 
, , 2 
iUd 1-00 S0 
3,759,143 | 3,759,143 
515, 154 515, 154 
tm 
OU D 7 
, 664, 514 |$21, 357, 374 
6, 081, 
1, 345, 514 


1951 (net tons) 


By State | Total for 
1, 365, 487 
20,115 |$ 3, 904, 935 
2, 519, 333 
1, 704 1, 704 
432 126 432, 126 
{ Gar ) 875, 220 
359, 621 359, 621 
505, 936 505, 936 
761 
813, 981 870, 086 
us 102 
1, 582, 892 ) 1, 728, 384 
239, 257 239, 257 
12, Er oy 
"907 
169,171 |f 27 024, 684 
13, 852, 045 
ee lee d 
114, 405 114, 405 
100, 467 100, 467 
"77450, 094. 
365, 714 988, 225 
ae d 1, 264, 725 
'400,107 | . 400, 107 
637, 559 637, 559 
MRE 2,400 | 2,400 
394, 884 394, 884 
2, 702, 238 
11 
27, 848, 183 |$ 31, 761, 567 
E 
6 
614, 912 614, 912 
rete 310, 989 
1,209, 270 || 1,301, 277 
683, 398 683, 398 
356, 439 
247, 462 976, 618 
372, 717 
677, 376 
4, 606, 36 
560,841 |? 5,920, 418 
66, 
"2, 327, 260. 
Lë ei MD } 14, 017, 805 
135, 588 135, 588 
3, 674, 600 | 3,674, 600 
591, 197 591, 197 
5, 364, 475 
3, 339, 721 
5, 556,272 |) 20, 962, 114 
4, 736, 958 
1, 964, 688 
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TABLE 42.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1950-51, as reported by mine operators !—Con. 


1950 (net tons) 


1951 (net tons) 


route 


| _ [MIMIm .—————— 


Route State ae 
otal for 
By State route 
RAILROAD—continued 
New York, Chicago & St. Louis..| Ohio............... 8,001, 850 | 8,001, 850 
Nicholas, Fayette & Greenbrier..| West Virginia. ..... 809, 187 809, 187 
Kentucky.......... 5, 117, 594 
Norfolk & Western............... VPA A. Lass 8, 291, 425 | >40, 642, 911 
West Virginia. ...-- 27, 233, 892 
Northeast Oklahoma............. KAI GRS fn ox 104 1, 104 
Montana (bit.)_..-- 1, 708 853 
Northern Pacific................. North Dakota (lig.)| 1,058,864 |? 3,311, 518 
Washington........ 545, 801 
Oklahoma City-Ada-Atoka....... Oklahoma.......... 68, 937 68, 937 
Pacific. Gon E noon Washington........ 31, 981 31, 981 
INoM se pane 33, 49! 
Pennsylvania (includes Pitts- ||Indiana............ 4, 855, 371 
burgb, Cincinnati, Chicago & |4Ohio............... 7, 145, 309 | >40, 394, 575 
St. Louis). Pennsylvania...... 27, 782, 711 
West Virginia. ..... 577, 689 
Peoria Terminal.................. Inn 338, 491 338, 491 
Pittsburgh & Lake Erie.......... Pennsylvania...... 725, 953 725, 953 
Pittsburg & Shawmut............ Pennsylvania...... 2, 344, 550 | 2,344, 550 
EE Chartiers & Yough- | Pennsylvania...... 29, 874 29, 874 
ogheny 
OMITIR a 643, 77 
Pittsburgh & West Virginia....... Pennsylvania...... 308, 829 |> 1, 436, 422 
West Virginia...... 483, 822 
Puce a ea ee a West Virginia..... 93, 880 93, 880 
Rockdale, Sandow & Southern...| Texas (lig.)....... 17, 959 17, 959 
St. Louis & O'Fallon............. LU t) Ee cce rs EA 316, 218 316, 218 
ABDI yd ee 1, 452, 369 
ALLA ee 140, 304 
St. Louis-San Francisco.......... EA A E 306, 402 |? 3, 574, 975 
MISIONES 601, 746 
Oklahoma......... 1, 074, 154 
Alabama........... 1, 590, 795 
Indiana een as 962, 448 
ORO tee EE tl A cad Kentucky.......... 827,130 |? 5, 042, 100 
Tennessee.......... 1, 562, 407 
, MEINA EE 999, : 
BoüutHer AT m dona OW Gy M Genk 29, 750 20, 750 
Southern Paciflc.................. New Mexico........ 66, 203 66, 263 
Springfield Terminal. Tino 615, 878 615, 878 
T'ENINIOSSGG Se har Ee Tennessee.......... 700; 651 760, 651 
Tennessee Central... Tennessee---------- 352, 603 352, 603 
DE Coal, Iron & Railroad | Alabama........... 3, 903, 862 | 3, 903, 862 
Thomas & Sayreton.............. Alabama........... 290, 229 290, 229 
Toledo, Peoria & Western........ HI ms 13, 216 13, 216 
nihi ee ierg eren EE Pennsylvania. ..... 142, 602 142, 602 
Colorado........... 500, 617 
UMOM PACO O qna dad cae e Washington. ...-.-- 24, 540 |? 5, 441, 826 
Wyoming.......... 4, 910, 660 
A Ae a, uuu Pennsylvania. ..--- 434, 861 434,861 
INE A e E An b ouo 1, 396, 739 
igan E A 106, 351 
Virginian-.---------------.-.-..-- West Virginia... 13, 139, 963 jus, 246, 314 
POIS oW 688, 054 
W A DASU -sne E Iu. EE LOA dade es d 468, 439 |» 1, 633, 397 
Missouri........... 476, 004 
West Virginia Northern.......... West Virginia...... 1,094, 028 | 1,094, 028 
Western Allegheny............... Pennsylvania...... 147, 939 147, 939 
Maryland.......... 232, 01 
Western Maryland................ Pennsylvania...... 634, 427 | 5, 314, 290 
West Virginia. ..... 4, 447, 84 
Winifredo. hates Ee West Virginia. ..... 206, 915 206, 915 
Woodward Iron Co............... Alabama......-.-.- 880, 590 880, 590 
Youngstown & Southern. ........ Oh NE X 43, 200 43, 200 
Total railroad shipments. ..|..................... 417, 224, 404 |417, 224, 494 


For footnotes, see end of table. 


302512—54— —26 


8, 085, 716 


1, 950, 626 
6, 357, 626 
10, 053, 680 
30, 496, 609 
5, 000 

1, 403, 425 
729, 111 
548, 944 
93, 875 

81, 597 


53, 386 


485, 533 
111, 873 
388, 983 

406, 935 


8, 085, 716 
1, 950, 626 


46, 907, 915 
5, 000 

2, 771, 480 

53, 875 

81, 597 

39, 441, 920 


21, 739 
1, 206, 423 
2, 080, 879 
53, 386 


986, 389 


331, 756 
1, 319, 271 
146, 220 
266, 542 
672, 151 
958, 130 
1, 206, 712 
904, 500 
586, 165 
1, 413, 109 
1, 052, 603 
39, 645 


331, 756 


3, 362, 314 


5, 163, 089 


158, 880 
607, 073 
377, 874 
4, 044, 705 


297, 866 
98, 862 
27, 367 

581, 367 
4, 137 

5, 209, 790 
455, 585 

1, 253, 685 

( 104, 942 

15, 299, 578 
429, 423 
424, 077 
449, 715 
709, 538 
201, 708 
146, 384 

| 886, 446 

4, 407, 235 
263, 810 

1,122, 791 

12, 813 


430, 387, 006 


| 
| 
| 
| 


4, 044, 705 
297, 866 
98, 862 
27, 367 

5, 855, 303 


455, 585 
13 253, 685 


15, 404, 520 
1, 303, 215 


709, 538 
201, 708 


5, 440, 065 
263, 810 


1, 122, 791 
12, 813 


430, 387, 006 
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TABLE 42.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1950-51, as reported by mine operators '—Con. 


1950 (net tons) 1951 (net tons) 
Route State 
By State | Total for | By State | Total for 
route route 
WATERWAY 
Allegheny River................. Pennsylvanía...... 1, 543, 652 | 1,543,652 | 1,510,791 1, 510, 791 
Black Warrior River... Alabama........... 135, 583 135, 583 148, 890 148, 890 
Emory River....................- rennessee......-... 134, 495 134, 495 153, 114 153, 114 
Illinois River....................- Illinois............. 998, 628 098, 628 962, 732 962, 732 
Kanawha River.................- e Lu. See i a uH 2, 748, 579 x. Gr D 3, 039, 164 
ennsy. Y a e eg ep e e i] 3 P 

Monongahela River.............. West Virginia... . 1, 320, 463 19, 671, 995 i 1 060, 663 ) 21, 599, 754 

^) FNERIT EE 99, 704 

Kentucky.......... 239, 102 308, 581 
Ohio He gedet DA 1, 283, 774 |? 2, 397, 882 |< 1, 551, 756 2, 550, 912 

A EUM. — 92, 149 2, 755 

West Virginia...... 782, 867 588, 116 
Tennessee River................- liada E A era Sas 9, 457 3, 457 
Youghiogheny River............. Pennsylvania...... 52, 730 52, 730 16, 494 15, 404 
Total waterway shipments.|..................... 27, 583, 544 | 27, 583, 544 | 29, 984, 308 | 29, 984, 308 
Total loaded at mines for |..................... 444, 808, 038 |444, 808, 038 |460, 371, 314 | 460, 371, 314 

shipment by railroads and 
waterways. 
Shipped by truck from mine to |..................... 58, 286, 295 | 58, 286, 295 | 58, 131,900 | 858, 131, 900 
final destination. 

Used at mine3................... PIECE ROTER NN 13, 216, 720 | 13, 216, 720 | 15,161, 518 | 15, 161, 818 
Total production...........|......... l.l lll... 516, 311, 053 |616, 311, 053 1533, 604, 732 | 533, 664, 732 


1 Includes coal loaded at mine directly into railroad cars or river barges, hauled by truck to railroad siding 
and hauled by truck to waterway. In general, figures show the quantity of bituminous coal and lignite 
originated for each railroad and waterway as reported by mine operators. It must be noted that in 1 year 
an operator may report coal loaded on the subsidiary railroad and in another year the same operator may 
report coal loaded on the parent railroad system. 

mudos coal shipped over Kanawha & Michigan, Kelley’s Creek, Toledo & Ohio Central, and Zanes- 
ville estern, 

3 Includes coal used by mine ein ploy ees, taken by locometive tenders at tipple, used at mine for power 
and heat, coal transported from e to point of uso by conveyor or tram, coal made into beehive coke at 
mine, and all other uses at mine, 


TABLE 43.—Truck shipments from mines of bituminous coal and lignite, in the 
United States, 1940-51 ! 


Trucked to final Trucked to railroad siding or 
destination waterway 
Year 

Average 

Thousands rh ha ic Thousands Cones: distance 

of net tons duction of net tons duction MS) 
EE 35, 540 7.7 6, 127 1.3 3.6 
Neger Eeer 40, 056 7.8 12, 486 2.4 3.7 
E ele 45, 7.7 18, 843 3.2 3.9 
1040 E 42, 433 7.2 32, 092 5.4 3.8 
Leeder 40, 123 6.5 51, 871 8.4 3.8 
MMB.. ic EE 41, 477 7.2 48, 536 8.4 3.8 
1016 cc E A O 42, 73) 8.0 44,070 8.2 4.0 
A A E EAN 55, 859 8.9 48,778 7.7 4.6 
1048. A ed 58, 260 9.7 60, 933 10.2 §.3 
TOs ico Sica EEN 47, 787 10.9 41, 489 9. 5 5.4 
LOW A ni ut eue 58, 286 11.3 42, 931 8.3 5.9 
A RE 58, 132 10.9 35, 044 6.6 5.7 


e E O, E E E O ee E ee 
SG Get data, classified by distance shipped, published in Bureau of Mines Mineral Market Rept. 2102, 
ct. 27, : 
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TABLE 44.—Consumption of bituminous coal and lignite, by consumer class, with 
retail deliveries in the United States. 1938-51, in thousands of net tons 


Electric Coke plants Steel Total 
Bunker| Rail- Other | Retail 

Year | Pi | foreign | roads? | — —| t E ` gemon indus- | deliv- dëi, 
ties1 | trade? | (class I) | Beehive) Oven | mills trial | eries* | shown? 
1998280 36, 440 1, 352 73, 921 1, 360 45, 266 8, 412 4, 483 96, 527 68.520 | 330,281 
1939...... 42, 304 1, 477 79, 072 2, 298 61, 216 9, 808 5, 274 | 103,079 71, 570 376. 098 
1940..-.-... 49, 126 1, 426 85. 130 4,803 76, 583 10, 040 5,633 | 110, 469 87, 700 430, 910 
IJl... 59, 888 1, 643 97, 384 10, 529 82, 609 10, 902 6,832 | 124, 868 97, 460 492,115 
104217 5723 63, 472 1, 585 | 115,410 12, 876 87. 974 10, 434 7,570 | 135,979 | 104, 750 540, 050 
194332 74, 036 1, 647 | 130, 283 12, 441 90, 019 11, 238 5,851 | 145,518 | 122, 764 593, 797 
1944.....- 76, 656 1,559 | 132, 049 10, 858 904, 438 10, 734 3, 789 | 134, 610 | 124, 906 589, 599 
Jose 71, 603 1, 785 | 125.120 8,135 87, 214 10, 084 4, 215 | 129, 606 | 121, 805 559, 567 
eS. 68, 743 1,381 | 110, 166 7, 167 76, 121 8, 603 7,009 | 120,610 | 100, 586 500, 386 
Josse 86, 009 1, 689 | 109, 296 10, 475 94, 325 10, 048 7, 938 | 126, 948 99, 163 545, 891 
(io C ees" 95, 620 1, 057 94, 838 10, 322 96, 084 10, 046 8,554 | 112, 741 89, 747 519, 909 
1949. ..... 80, 610 874 68, 123 5, 354 85, 882 7,451 7, 988 98, 957 90, 299 445, 538 
1950--.--- 88, 262 717 60, 960 9, 08S 94, 757 7, 698 7, 943 98, 164 86, 604 454, 202 
1951255. 101, 898 890 54, 005 11, 418 | 102, 030 7,978 8, 525 | 105,634 76, 531 468, 904 


1 Federal Power Commission. Represents latest available revised figures for bituminous coal and lignite 
consumed by public-utility power plants in power generation, including a small quantity of coke amount- 
ing to approximately 100,000 tons annually. 

1 U. S. Department of Commerce. 

3 Association of American Railroads. Represents consumption of bituminous coal and lignite by class I 
railways for all uses, including locomotive, powerhouse, shop, and station fuel. The Interstate Commerce 
Commission reports that in 1951 consumption for al] uses by class I line-haul railways, plus purchases of class 
II and class III railways, ipiis urchases by al] switching terminal companies combined was 56,196,152 
tons of hituminous coal and lignite. 

4 Includes a small amount of anthracite. 

5 Estimates based upon reports collected from a selected list of representative manufacturing plants. 

6 Estimates based upon reports collected from a selected list of representative retailers. Includes some 
coal shipped by truck from mine to final destination. 

7 The total of classes shown approximates total consumption. Itisnot possible to calculate consump- 
tion closely from production, imports, exports and changes in stocks because certain significant items of 
stocks are not included in year-end stocks. These items are: Stocks on Lake and Tidewater docks, 
stocks at other intermediate storage piles between mine and consumer, and coal in transit. 


Other industrial 
and miscellaneous 


Retail deoler 


co NN deliveries 


Steel and rolling mills 


Oven coke 


Beehive coke 


MILLIONS 


Railroads (class T) 


NNN 
SS 


Electric power 
utilities 


1943 1944 1945 1946 1947 1948 1949 1950 1951 
FIGURE 6.—Consumption of bituminous coal and lignite, by consumer 
class, with retail dealer deliveries in the United States, 1942-51. 


" Figures on relative rate of growth of fuels and energy are given in the Fuels and Energy chapter of this 
volume. 
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TABLE 45.—Fuel economy in consumption of coal at electric-utility power plants 
in the United States, 1919-51 


[Federal Power Commission] 


coo Economy Fount Economy oun Economy 
Year per gain over Year per gain d Year per gain over 
kilowatt- ( 1919 t kilowatt- |, 1919 t kilowatt- |, 1919 t 
hour percert) hour (percent) hour (percent) 
1919......... 3,20 liada 1930........ 1. 60 50.0 || 1941........- 1.34 58.1 
1920......... 3. 00 6.2 || 1931........ 1. 52 52. 5 || 1942......... 1.30 59.4 
1921: ns 2. 70 15.6 || 1932........ 1. 40 53.4 || 1043......... 1.30 59. 4 
1022.......-- 2. 50 21.9 || 1933........ 1. 46 54.4 || 1944......... 1. 29 59.7 
1023........- 2. 40 25.0 || 1934.......- 1. 45 54.7 || 1045......... 1.30 59.4 
1924........- 2. 20 31.3 || 1935........ 1, 44 55.0 || 1946......... 1.29 59.7 
1025......... 2. 00 37. 5 || 1036........ 1. 44 55.0 || 1047......... 1.31 59.1 
1926......... 1. 90 40.6 || 1937......... 1.44 55.0 || 1948.......... 1.30 59. 4 
19027........- 1.82 43.1 || 1938......... 1. 40 56.2 || 1949......... 1,24 61.2 
1928........- 1. 73 45.9 || 1039........ 1.38 56.9 || 1950......... 1.19 62.8 
1929......... 1. 66 48.1 || 1940........ 1.34 58.1 || 1951......... 1.14 64.4 
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FIGURE 7.—Trend in fuel economy at electric-utility power plants in the 
United States, 1920-51. 
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STOCKS 


Stocks of bituminous coal and lignite in the hands of industrial 
consumers and at retail yards in 1942-51 are shown erep aca y in 
figure 1. Stocks at upper Lake docks in 1950-51 are listed in table 1. 


TABLE 46.—Stocks of bituminous coal and lignite in hands of commercial con- 
sumers and in retail dealers’ yards in the United States, 1950-51 


Total Days' supply at current rate of consumption on date of stock taking 
stocks (rM 

Date (thous- Other 
ands of | Coke | Steel | indus. |Electrie| Retail | Rail- 
net tons) | ovens | plants trials utilities] yards | roads 


tie E 5 _Q es EN 


1950 
A socks AS E 45,111 39 39 35 7 4 21 
MOD A E ENSE 37,119 29 33 32 64 3 18 
Mit E , 583 17 20 23 48 1 14 
ADO: EEEE 28, 054 21 21 50 4 15 
L.C e AS ee 37, 590 28 31 39 63 7 16 
IO E E 44, 795 35 42 47 78 14 20 
JOIN Lorca at 51, 37 42 51 86 15 24 
ARS, E E T ETE 51, 979 39 5l 63 94 13 21 
Sent, MA AAA 1 47 40 63 91 10 23 
8 Le A e 64, 29 52 53 100 11 22 
NOV: Lavateacbinicssechase 70, 478 57 50 69 101 14 24 
E Y A AA 72,131 61 45 61 98 12 25 
1J06, AAA 72, 516 61 39 58 93 8 28 
1951 
IA ARA 72, 516 39 58 93 8 28 
EOD, Loira 74,006 61 39 59 90 6 29 
Mars EA A , 662 60 38 56 87 6 29 
NC EE Rene 71, 425 60 44 9 7 28 
ME. (2 Wc canecnsnescceascce 72, 081 59 51 66 109 9 30 
PUNO AA 74, 807 58 63 75 121 16 32 
SOY e RO , 992 58 63 121 14 88 
AUB, E 74,100 68 84 127 16 36 
BOD is DM 75, 414 51 62 79 116 12 33 
UI PASA 76, 245 51 63 |. 8& 1 10 33 
O AR P EET 78, 019 53 57 72 115 30 
DOG. 1... 2-9 0 n 2» ,858 54 49 109 8 29 
DONT esee ceca 76, 636 55 48 62 112 29 


The average values per ton of bituminous coal and lignite sold in 
1900-1951 are listed in table 3, and those sold in 1905-51 are plotted 
in figure 2. The average values, classified according to method of 
mining, in 1925-51 are shown in table 20. "The unit prices of railroad 
fuel and coking coal and the average retail price in 1950—51 are quoted 
in table 1. Figure 1 includes a graph of prices of railroad fuel in 1942— 
51. Lignite values are shown separately in tables 48 and 49. 
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TABLE 47.—Average value per ton, f. o. b. mines, bituminous coal and lignite 
produced in the United States, 1950-51, by States ! 


1950 1951 
Strip | Under: | Total | strip | Under | motal 
: ground ground 
mines mines all mines| mines mines all mines 
Albam... n arose RE SERE $5. 60 $6. 21 $6.13 $5.37 $6.18 $6.06 
O ee EE 6. 99 7.53 7.35 6. 61 8. 51 7.62 
P Eto) oY. SAER A cee 6.00 6.00 |.......... 6.00 6.00 
Arkangag. c eec eec ce ee ee ee eene 6.34 8.55 7.60 6. Y 8.44 7.85 
Colorado.................-.-. ee ce cc ce ee 4. 52 5.15 5.09 4.36 5.24 5.16 
Hittercher 3.87 4.14 4.05 3. 92 4.15 4.07 
A A AA 3. 88 4,08 3.97 3. 93 4.19 4.04 
TOW EE A AA 3.32 4.32 3.69 3. 43 4.51 3.75 
hl EE 3. 83 4.82 3.87 3. 90 4. 04 3.94 
Cs A 3.96 5, 24 5.01 8. 89 5.08 4.89 
Maryland... ...2--- 2-222...» 4.34 5.00 4. 84 4.19 4.93 4.73 
EA AAA AO A 10.12 10.12 L.......... 10.19 10.19 
ISSOUTl A A TERMES 4.03 5. Y 4.17 4.00 5.33 4.10 
Kess 
Montana: 
Bituminous..........................- 1.30 4. 56 2.30 1.65 4.36 2. 61 
nto o p peur 3.00 3.44 3.37 3.00 3. 63 3. 51 
Total Montana...................... 1.31 4.50 2.33 1.65 4.34 2.63 
New MOXÍCO oc: cocgivasnnccaads WEE 5.39 5.00 Josssie 5.75 5.75 
North Dakota (lignite)................... 2.40 2.24 2.38 2.42 2.39 2.41 
A enwPe MER ORS Vea 3.42 4.41 3. 81 3.51 4.33 3.87 
Oklahoma. .......--.-.-...-.-..-..---...- 4.65 6.87 5.44 5.15 7.57 6.24 
Al EE, EE 6.08 6.08 AI A EE 
ennsylvania...................-.e e eee 4. 06 5.32 5.00 4. 02 5. 64 §.29 
'JTennessee.........--.. 2. een c eee eee ene 4.87 56.47 5.40 4.55 5.03 4. 99 
Texas (lignite)............................ A 1.00 A AAA E 
A A A EE, AA 4. 81 4.81 |.......... 5.32 5.32 
V fee eA ee ep rf leido iE 4.97 5. 54 5, 49 4.73 5. 47 5.42 
W 1) a BEER 6.12 6.72 6. 67 7.19 7.02 7.04 
West Virginia........................ ees. 4.30 5.33 5.23 4,23 5.32 5.23 
WyODIDE. ...ilccumascs pisce rn e -02000200 2. 82 4. 08 3.79 3,15 4.61 4.19 
Other States: 
California and South Dakota (lignite) . 3. 88 1.68 3. 82 4.26 |.........- 4.26 
Georgia and North Carolina..........].......... 6. 74 5,74 A 6.71 6. 71 
Total cia dao 3.87 5.15 4.9 3. 88 5.21 4. 92 
1 Average gross realization, selling cost not deducted. a 
LIGNITE * 


The consumption of lignite in generating electric energy amounted 
to 1,520,616 net tons or 46 percent of total production in 1951, accord- 
ing to the Federal Power Commission. The principal consumption 
was in North Dakota, Minnesota, and South Dakota, with a very 
small amount in Colorado. 


6 Detailed data, by counties, shown in tables 40 and 41, and by size of mine in tables 11 and 12, 


= 
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TABLE 49.—Summary of number of mines, production, value, men working daily, 
days operated, man-days of labor, output per man per day, and detailed opera- 
tions at underground and strip lignite mines in the United States, 1951, by 


States ! 


gege 


Operations at underground and strip mines: 
Number of mines. ...........-...-..--..-----.-..-.-- 


Production (net tons): 


Shipped by rail $.-......-.--.---------------+---|------------|----- 


Shipped by truck or wagon...........-.-..--.. 
Used at mines 4.....-.........-----.----------- 


'ITOtal c cs oue id TRE nM EE 


Average number of men working daily: 


California 


and South | Montana 3? 


Dakota 


e 


28, 325 
3 


Underground.....................-...-.- s.s eL |----- ----:.- 


Surface: In strip pits.....-.--.-.--------------- 
FU A ee ETT TE 


v Ni A Eq Amd eA C AERE TEE 
Average number of days worked. ............--...- 
Number of man-days worked 
Average tons per man per day......-.-------------- 


ee ee oe og eg een omg ez mé ër mm em 


Operations at underground mines: 


Number of mines...........-........ eelere 


Shot off the solid........................- net tons.. 
Cut by machines. ...........-............... do.... 


Otel ee aeren do.... 
Number of cutting machines. ............-......... 
Average output per machine............- net tons.. 
Percent of total underground production cut by 

machin 
Average value per ton...............--...........-- 


Average number of men working daily: 
Underground. ace uuvseseecesceseseccs aus ERE 
AN others: A A ee vw ERE eS nee 


Total listada aaa 
Average number of days worked................... 
Man-days of labor......-........................... 
Average tons per man per day................-....- 

Operations at strip mines: 

Number of strip pits............................... 
Production at strip pits.................. net tons.. 
Average value per ton..........---.--.-.----------- 
Number of shovels and dragline excavators......... 


Average number of men working daily: 
In strip WE 
All Others- AA A E tS 


'"Tolül e ee 
Average number of days worked.................-- 
Number of man-days worked...................... 
Average tons per man per day........-..-...--...-. 


16 
1 


we eg eme gem ge e 


ep e e e o ee ere ene elseeee ee ee ge ge ss 


3, 484 
9.19 


Na 


2, 513, 656 
446, 
1 


3, 224, 027 


$2. 41 


13 


24, 910 


225, 991 


250, 901 
4 


56, 498 


90.1 
$2.39 


110 
3l 


141 

235 

33, 142 
7.97 

41 

2, 973, 126 
$2. 42 
49 

301 

234 

635 

239 
127, 600 
.30 


Total 


45 
3, 011, 446 
$2. 44 


321 
237 


558 

236 

131, 924 
22. 83 


1 Exclusive of small mines producing less than 1,000 tons. 
? Includes output from Custer, Dawson, Richland, Roosevelt, and Sheridan Counties. 
3 Includes coal loaded at mine directly into railroad cars and hauled by truck to railroad siding. 

4 Includes coal used by mine employes, taken by locomotive tenders at tipple, used at mine for power 


and heat, coal made into briquets, and other uses. 
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FOREIGN TRADE’ 


TABLE 50.—Bituminous coal imported for consumption in the United States, 
1949-51, by country and by customs district, in net tons ! 


[U. S. Department of Commerce] 


Country 1949 1950 1951 Customs district 1949 1950 1951 
North America: AlASKA AMA 7,535 | 4,634 2, 506 
Ganada AMERO 8 311,801 [344,838 |290, 032 || Chiengo 6 | 1,687 52 
Meiers 165 168 PARE DIRK OGG). rs 1, 438 1, 655 1, 185 
South America: Brazil....|.......- 53 441 || Duluth and Superior..... 186 39 221 
Europe: HARA MA & ed A 310 
MER nd [ner ant 1,000 1222s A A 165 IU A 
E MA AMA PEA 1811 Los Angeles. 40120500 l mmo 53 441 
sE A EA 15 annuae 145 || Maine and New Hamp- 
Italiya PE A 8 AA PAS ut a cacas 137,033 |140, 482 | 126, 974 
United Kingdom..... MOG EA NA Maryland EE DEN lr 
— Michiganq AAA ER 538 | 3,354 74 
'"Potalq Ea. AR 314, 980 |346,706 |291,536 || Mobile..................- AN A A 
Montana and Idaho...... 143, EC 164, 973 | 157, 500 
INOW y PROA O ^ 144 Y 
PhilAdeiphis PO AA ¿0 4... ll. 
Vermont. zannseneseocur 115 | 4,255 49 
WasDIngton, .2..22-. Zeie 12, 068 | 15, 264 1, 604 
lg S nores arteria de rra GIN ar 
dk MSN 314, 980 |346, 706 | 291, 536 


1 Includes slack, culm, and lignite. 


TABLE 51.—Exports of bituminous coal, 1947-51, by country group, in thousands 
of net tons 


[U. S. Department of Commerce] 


“Overseas” (all other countries) 


Canada 
(includ- | West In- 
Year ing New | dies and |Miquelon, Grand 
found- | Central |Bermuda, South Total | total 
land) and} America! and Seege Europe, Asia | Africa [Oceania| ‘‘Over- 
Mexico Green- e seas” 
land 

1947.-----..- 26, 171 369 24 2,866 |236, 761 311 2, 057 108 | 42,127 | 2 68, 667 
1045525. 214 4 1,867 | 16, 093 765 961 26 | 19,716 | 45,930 
1949.-.....- 16, 100 140 6 819 8, 682 1,395 612 88 | 11, 602 27, 842 
100022 23, 010 108 1 1, 303 794 147 105. eege, 2, 350 25, 468 
rte 22, 823 125 13 3,016 | 27, 926 1, 894 918 11 | 33,778 56, 726 


1 Includes Bahamas and Panam 
2 Excludes 102,179 tons ($1,010 aan ‘exported to Austria as a part of the Army Civilian Supply Program. 


7 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 52.—Bituminous coal exported from the United States, 1947-51, by 
countries, in net tons! 


[U. 8. Department of Commerce} 


Country 1947 1048 1949 1950 1951 
North America 
Cade it AA 95, si d 25 847 207 15, 982, o lo eio. is 
GURUS A A A , 842, , 
Newfoundland and Labrador.....- 321, 553 54,932 | 115,797 }23, 009,089 | 22,823,044 
Central America: 
quan, Honduras.................. 30 50 20 
Canal Zone ee Â- 34, 342 22, 207 9, 051 10, 632 |..........-- 
Costa Hien... l.l... 50 8,177 42 41 100 
E! Salvadot......................- 128 86 176 110 75 
Guatemala......................-- 257 230 140 337 190 
ODER ege ge dee 302 293 276 372 248 
NI A e AE oe eat 6 16 
Panama........-...--.------------ 35 45 20 50 30 
Ee Ee 4,408 A A A 11, 461 
e A aue su dim 694 1, 593 1,617 767 907 
Miquelon and St. Pierre............... 4, 864 b 4, 697 508 444 
West Indies: 
British: 
Barbados...................... 2, 574 Tob AAA A me cuna EE E 
Jamaica.........-..-.---.-.--- 89, 339 48, 890 32, 465 3, 360 30, 274 
Leeward and Windward....... AAA AA AA 11, 060 
Trinidad and Tobago.......... 100, 797 57,075 33, 502 11, 184 11, 974 
Other British... s serum 401. E AAA 20. AAA 
EE 98, 277 76, 471 55, 907 73, 021 64, 808 
Dominican Republic.............. 7, 309 625 106 99 177 
¡A 20, 448 1, 910 9, 330 8, 940 5, 467 
Hats ce dace Respir ume 2 15 15 15 15 
Netherlands Antilles............... 374 2,004 137 80 176 
Total North America...............- 26, 563, 851 | 26, 218,192 | 16, 246, 092 | 23,118, 681 | 22, 961, 098 
South America: 
ATRONUNG cera 1, 113, 734 826, 750 30, 625 97, 343 1, ss 480 
A ES ee 511 15, 11, 101 2, 810 
Brasil- oee eg 1. 468, 312 959. 323 681,838 | 1,055, 305 1, 026 952 
(A oN) T- E E E E est 163, 693 27, 634 29, 472 97,1 219, 496 
i EE 2, 570 3, 875 2, 510 3, 008 2, 590 
E 117,135 48, 705 58, 628 39, 168 128, 370 
Other South Ameríca.................. 5 276 321 47 3, 505 
Total South America................ 2,860,273 | 1,867, 074 818,682 | 1,303, 073 3, 016, 203 
Europe: 
AUSITIB EE 3 122, 301 58, 447 AM A 929, 356 
Belgium-Luxembourg................. 3. 363, 800 630, 604 |............ 50, 352 1, 495, 110 
Den Mark icons 2, 377. 583 62,008 AA sts 1, 075, 809 
FINGNG A es 637, 271 6.28 |. oszezocanr 48, 107 191, 218 
o A e cue. ure TES 12, 466,388 | 8,459,208 | 3,039,516 10, 944 4, 305, 301 
Eg A 42, 630 70:777 lacoste 31, 333 6, 047, 167 
Ale EE 156, 872 BEE, EE 21, 743 170, 587 
A e A EE 34, 056 62 830 A AAA EE 
Icelünd. uc coaseusuesensstueSessmeveres ET.0697 AAA esca names EEE 4, 865 
ls A ue acdüx 1, 005, 584 B A 10, 827 681, 679 
Lé EEN 8, 780, 259 4, 696, 415 3, 912, 139 114, 578 5, 085, 519 
Netherlands........................... 2, 691, 248 770, 761 310, 961 33, 629 3, 368, 526 
NOWAY A acess 208,135 AAA A 5, 643 91, 523 
Porte ld asi eer erster caro cid 846, 901 257, 230 184, 275 26, 378 139, 286 
Bweden. A AA 2, 074, 092 587, 322 437, 012 140, 882 942, 039° 
Switzerland........................... 683, 400 420, 621 186, 655 195, 975 1, 062, 053 
United Kingdom...................... 675, 043 E EE |2022.. ---.-- 103, 579 1, 302, 260 
Other Europe. ............--..-..----- 6, 966 20, 117 11,226 IA 133, 195 
Total Europe........................ 36, 760, 846 | 16, 092, 771 8, 681, 784 793, 970 27, 925, 493 
Asla: 
CHING cen. A O 4, 234 40, 078 40,002 NN AA A 
Hone Kong. ee 02.208 | A AAN E GH 
Indochína............................. 2-590 E AA PAE DEE) NASA 
Indonesi9..- cscsascscctesscascesceass- 05.417 E, A E 13, 803 
Israel Jordan... nu 1490. A AE E, EE 
A IN PA 688,776 | 1,355, 102 147, 218 1, 569, 080 
NA AA A A AAA AA A A 
dee ct dl eli dde 10 E AAA a ame mm 310, 945 
ag) EE 19; 007 AA, A E, E 
Ober PI MEMOREM 2 3, 934 10 25 2 
Total RT nai daria 311, 029 765,104 | 1,395, 114 147, 243 1, 893, 848 


For footnotes, see end of table. 
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TABLE 52.—Bituminous coal exported from the United States, 1947-51, by 
countries, in net tons '—Continued 


Country 1947 1948 1949 1950 1951 
Africa: 

O E NN 1, 052, 370 556, 686 265, 576 68, 211 401, 592 
Baiia ët Te KEE EE TAR Dla eee pl rs qt ler enn 32, 242 
British West Africa.................... LIO kete eh eH aj e le a o 
OANAYYRISIANCS sap IRE. Ill jon 51, 822 2; 0821 ¡MA 6, 193 66, 452 

Cape Verde Islands.................... 89, 354 (3 (3) 3) 3 
Ce se pe eee daa md e a de ES 298, 135 "Y DUO remitte 3,557 106, 212 
French Cameroon..................... 140 17, 206 22941401 | San oe cate | SERERE ES 
French Equatorial Africa..............|....-...--.- 10, 827 463517) SATTES T 
French Morocco....................... 92, 020 169, 551 127: 158. | eee m 76, 574 
French West Africa.................... 244, 643 132, 668 CEN Eres 80, 217 
DINE poe e SP EET NER 2110837 ¡ESA | ede SES | RARE 
NC Ce eee rd umm dumm 1039181 ENE oe | eee ees 
Madeira Islands....................... 4194019 | See cec E e 8, 886 
Spanish Africa, n. eg... 114,311 22948] emer ep ERE E 
ARO rr A AS 1475815 er o pl 9, 291 27, 470 107, 823 
(OA LN ee 935 10, 725 6 5 38, 318 
(CH Rebeet 2, 057, 411 960, 740 611, 751 105, 436 918, 316 
EA ae a A ee RA 107, 553 26, 192 8816331 EENS 11, 197 
Ls | ee Ke, | asas | Wn n 
OPM MU GAN e a Sr a il ern 268, 666, 963 | 45,930,133 | 27,842,056 | 25, 468, 403 | 56, 726,155 


1 Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which 
aggregated 1,689,328 tons in 1947, 1,057,118 tons in 1948, 874,029 tons in 1949, 717,488 tons in 1950, and 908,269 


tons in 1951. 
2 Exclusive of 103,179 tons exported to Austria as a part of the Army Civilian Supply Program, 
3 Beginning Jan. 1, 1948, not separately classified. 


TABLE 53.—Bituminous coal exported from the United States, 1947-51, by 
customs district, in net tons 


[U. S. Department of Commerce] 


Customs district 1947 1948 1949 1950 1951 
North Atlantic: 
Maine and New Hampshire. .........- 57, 408 5, 586 6, 276 4, 208 8, 629 
Massachusetts desde ---- JUNE zn 68 30% | ARI RE. 
ING WALLOON Keener Gen ooo nd 1, 382, 037 23, 788 7, 196 1, 294 4,169 
Bhiiladelphigues ose esen sone a eee - 2, 740, 855 453, 540 32, 150 22, 217 356, 978 
AA roo enn A A PR AA A PARA 
South Atlantic: . 
CO IS TEE A E umm mac met 109/081 | 2 560 40411 2. 2S es 
Marvy la Ode E sae) un dE T, 10,871,709 3,471, 674 1,336, 249 337,153 3, 861, 883 
SOU ICAO IA ce 1,825, 197 768, 520 UU e E 646, 454 
VAGA A ee 20, 146,083 | 13,827,771 | 10,061,387 | 2,104,393 | 28,742, 863 
Gulf coast: 
o e a A A 2, 015, 102 330, 455 3, 501 4, 618 562 
GAalyestor eie T craneo 697404] [15782 es. el ets ENT, TE ER 
MODO a ma o 1, 427, 881 617, 042 26, 388 66, 874 193, 143 
Nem Or EE doc 315, 944 7, 968 1, 569 1, 545 1, 462 
NHabino WEE EE lema etiim o 7011418. EA acne sid A Last ee RA Ad 10 
Mexican border: 
ATINA AA. O drama 272 273 265 399 308 
EIA ae ete tee on duos dum m a mde 45 1, 138 1, 317 211 488 
Lareédo22 d ech E A A 201 a con | E O A la nee 
Pacific coast: 
TOL Oger ee e 142, 522 100: Leen AA o E 10, 065 
OE | EROR In. 379, 239 109821 FAA 325 20, 160 
SAMOA mao uma 83 125 10 157 77 


20 69 830 
AR SARL EE de eege Ee 301, 035 134, 461 37, 929 6,112 118, 800 
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TABLE 53.—Bituminous coal exported from the United States, 1947-51, by 
customs district, in net tons—Continued 


Customs district . 1947 1948 1949 1950 1951 
Northern border: 

UA ass 1, 548,629 | 1,103, 124 744, 288 979, 624 1, 036, 728 
e ee Eet 1, 505, 335 1, 633, 134 711, 818 442, 569 925, 479 
EE EES 23, 392 36, 373 50, 21 36, 728 36, 559 
Duluth and Superior. ................. 0, 995 204, 062 207, 212 350, 332 
ehizan AAA oon 3, 046, 644 , 127, 640 | 2,245,509 | 3, 662, 662 3, 572, 549 

Montana and Idaho.................-. 1 723 1, S 
e GE 11, 619, 905 | 13,314,027 | 8,763,909 | 12, 456,669 | 11,551, 859 

Rochester. .........--.....-..---.----- 3, 829,918 | 3,465,712 | 1,798,570 | 3,068, 678 , 160, 
St. Lawrence.._...-.--.....-..--...--- 3,677,266 | 2,815, 519 1, 473, 762 | 2,062, 946 2, 126, 249 
VOTMONG 66 occ cc RA , 106 5,041 1,57 1, 044 1, 388 

WISCONSIN AAA RA ——^——— 499 E AAA A IA 
Miscellaneous: 

rtc AAA A occas 204 10 AAA 5 
(0/0/1101 AE A 8.087 AS AAA EA WE 
AMA e a ec e da EQ Fm. v. ul AA AA OA 40 
A AA A ¡AA AN AAA EA 
A AAA A EE vC M (RS oe EE 
Plitsburgh......uecroeen rer nmt E TS 15210 AAA A AA 1,193 
Puerto RÍC0.......-...---.-.-.-. eem 717 EAS uua lacu EE 10: [aisi ues 
LOCA! A A Mesa 168, 666, 963 |! 45, 930, 133 |127, 842, 056 | 25, 468, 403 56, 726, 155 


1 Includes 192,905 tons in 1947, 434,070 tons in 1948, and 277,555 tons in 1949, representing shipments on 
vessels operated by the United States Army or Navy. Excludes 102,179 tons exported to Austria in 1947 as 
a part of the Army Civilian Supply Program. 


TABLE 54.—Shipments of bituminous coal to possessions and other areas admin- 
istered by the United States, 1949—51 


[U. S. Department of Commerce] 


1949 1950 1951 1 


Value | Net tons| Value 


Puerto Eeer e 4,909 | $48, 366 6,007 | $58, 142 5, 192 $47, 346 
Virgin BC HE 20,601 | 196, 211 19,473 | 174,883 |..........|.-.......- 


1 Data cover period January through July; data not available for balance of year. 


WORLD PRODUCTION 


World production of anthracite and bituminous coal amounted to 
1,591 million metric tons in 1951 and of lignite, 324 million tons—a 
total of 1,915 million tons. "Total coal output in 1951, meai 
lignite, exceeded that in 1950 by 110 million metric tons. Of the tota 
world coal output, 72 percent was produced in four countries—the 
United States, Russia, Germany, and the United Kingdom. The 
United States supplied 523 million metric tons (bituminous, anthracite, 
and lignite) or 27 percent of the world output in 1951. 

Most coal-producing countries in Europe increased production 
during 1951; however, consumption requirements of the principal 
coal-producing countries on the European Continent exceeded avail- 
able supplies. 

Although world production of anthracite, bituminous coal, and 
lignite increased in 1951, the European output was inadequate to 
meet requirements, and production from the United States made up 
a large part of the deficit. 
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TABLE 55.—World production of bituminous coal, anthracite, and lignite, 
1947-51, by countries, in thousands of metric tons ! 


[Compiled by Pauline Roberts and Rerenice R. Mitchell] 


Country ! 1947 1948 1949 1950 1951 
North America: 
anada: 

a AAA EE AS aaa EE 12, 971 15, 206 15, 648 15, 364 14, 845 

DI caca dani eg esc , 425 1, 1, 697 1, 999 2, 017 
Greenland: Bituminous......................... 6 7 9 7 8 
Mexico: BituminousS-.---------------------------- 1,055 1,057 1,075 912 1,119 
United States: 

Anthracite (Pennsylvania). .---------------- 51, 882 51, 836 38, 738 39, 986 38, 709 

lar AI AS 569, 482 | 541,072 | 394,420 | 465,330 481, 144 

Tiento A ARIES IIS 2, 607 2, 799 2,805 3, 057 2, 986 

South America: 
Argentina: Bituminous ?-..--------------------- 14 17 18 26 345 
Brazil: 

Lime s Aal 2.025] 212| Lol Le 
Chile: Bituminous (marketable)................. 1,850 2, 015 1, 882 1, 964 1, 989 
Colombia: Bituminous Aert ar 800 900 1, 015 1, 200 1, 350 
Peru: Bituminous and anthracite................ s 215 189 170 196 $ 235 
Venezuela: Bituminous.......................... 315 21 24 25 28 

Europe: 
AJbanis Linie 9. oo sa a ERR SU 20 16 16 16 (4) 

litro SE A C ARES 178 181 183 183 1 

[p vc C AL MN SO E SCR 2, 839 3, 338 3, 816 4,308 4, 989 
a: Bituminous and anthracite............ 24, 436 20, 601 27, 854 27, 304 29, 675 

garia: 

mr ee n Mer Seca A A suspense i 2 i Eu 27 30 35 

Grid APA 2-2 12.22 9 

A D ao | agul} 495| 5682 | 61x 
Czechoslovakia: 

DUO arpa 16, 216 17, 746 17, 003 18, 456 17, 900 

LA A id 22, 362 23, 589 26, 526 i 31, 000 
Denmark: DNO PAI O O X; 2, 800 2, 347 1, 600 770 1, 582 

rance: 

Bituminous and anthracite. ................. 45, 216 43, 291 51, 109 50, 843 52, 968 

d EPA A A E A 1, 838 1, 845 1 2, 004 

DA SE Ra ANN Ee 10, 541 12, 567 14, 262 15, 091 16, 128 
Germany: $ 

Bituminous and anthracite: : 

MEAS COON AAA ADA 2, 754 2, 840 6 3, 000 6 3, 000 $ 3, 100 
P West COPIA RA E RE 72, 528 88, 416 | 104, 808 110, 756 118, 920 
gnite 

POSE Gom APRA AA idana 102,000 | 110,000 | 117,000 | 123,000 147, 000 

West A AA A C ee 58, 728 64, 860 72, 064 75, 840 83, 124 

GT6o0D MEMO AA A 133 126 180 152 191 
Hungary: 

Bibeminoni. uz consen ARAN AO 1, 059 1, 238 1, 380 1, 400 1, 600 

H O, ER ANA 7, 750 9,377 10, 438 11, 850 14, 000 
SE Bituminous and antbraclte 1 184 

y: 

Be KK, EEN 1, 362 972 1, 104 1, 030 1, 167 

EC IE TRIPS: 1, 856 907 780 
N vtta ads: 

HERE E a ta ae 10, 104 11, 032 11, 705 12, 247 12, 424 

Flan CANCER EN LODS PUN E 474 279 205 . 194 249 
Poland: 

BICIS M usa oucao e er reu nk 59, 180 70, 202 74,081 78, 001 81, 900 

VE alps a0 iu edu We mne aum d duca icai 4, 766 5,040 4, 621 4, 837 5, 000 
Portugal: 

Bituminous and anthracite. ................. 870 887 443 426 418 

Al? EI E AC OA pe 108 103 111 95 
Rumania: 

Bituminous and anthracite. ................. 163 } 2, 631 ( 187 3 300 3 
A Sena a A 2, 105 2,576 3 2, 900 23, 500 

pain: 

Bituminous and anthracite. ................. 10, 606 10, 627 10, 832 11, 118 11, 553 

AOS SEM E 1, 263 1, 400 , 332 1, 318 1, 497 
Svalbard (Spitsbergen): Bituminous...........- 336 516 580 470 
Sweden: Bituminous 416 374 817 309 272 
Switzerland: 

Bituminous and anthracite.................. 15 315 310 310 310 

pi ET DA EN AA ¡SA A AA PS 
X: Sait Ri d anthracite 3 54,000 | 170,000 

um nous and anthracite ?._................ 1 ; 
“rol oe A os $0000 | Se } 236,000 | 264,000 | 281,000 


For footnotes, see end of table. 
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TABLE 55.—World production of bituminous coal, anthracite, and lignite, 
1947-51, by countries, in thousands of metric tons '—Continued 


Country ! 1947 1948 1949 1950 1951 


d E _ G __ _ o Qzoe€Q | gp III 


Europe—Continued 
nited Kingdom: ; 
Great Britain: Bituminous and anthracite 3.| 200,617 | 212,755 | 218,570 | 219, 792 225, 815 


Northern Ireland: 
Bituminous...casccossenecosemec a eque 1 1 1 1 1 
A A Ces PASCERE TT (°) 6 SÉ A A EES 
Yugoslavia: 
Ecken TEE 1, 062 972 1, 275 1, 154 992 
m A A A A A x 8, 229 9, 751 10, 833 11, 712 10, 827 
8: : 
Afghanistan: Bituminous........................ 5 615 5 9 13 
China: Bituminous, anthracite, and lignite...... 18, 700 18, 000 16, 000 37, 000 43, 250 
India: Bituminous. ............................. 30, 628 30, 608 32, 208 32, 815 34, 983 
Indochina: Bituminous and anthracite.......... 248 359 379 502 645 
Indonesia: Bituminous.......................... 223 10 537 662 804 865 
ran Bituminous Woe. ..iecscecoe seme eem orn 188 3 150 170 3 200 3 200 
apan: i 
Bituminous and anthracite.................. 27, 235 33, 720 37, 968 38, 461 43, 320 
E EUA A A WES NEM 2, 820 2, 552 2, 088 1, 284 1, 403 
Orea: : 
North Korea: 
Anthracite AAA 1, 340 1, 500 1, 500 1, 500 1,000 
T AI 3 1,616 (^ (6 (5 
South Korea: 
Anthraeitó conri sas 475 799 1, 039 586 3 600 
A AA ceo se AA 87 63 60 27 (4) 
Malaya: Bituminous............................ 230 381 393 422 389 
Pakistan: Bituminous........................... 358 25 337 444 513 
Philippines: Bituminous........................ 74 88 123 159 151 
Taiwan on Bituminous................. 1, 307 1, 029 1, 649 1, 402 1, 450 
Turkey (marketable): 
rales —————— 2, re 2, E 2, e 2 í 2, 988 
E 1, 000 
m S. S. R.: Sakhalin, southern: Bituminous 12.. (13) (13) (13) (13) (is) 
ca: 
Algeria: Bituminous and antbhracite............. 206 en 265 258 257 
Belgian Congo: Bituminous and anthracite...... 102 17 152 160 219 
French Morocco: Anthracite..................... 269 290 341 368 394 
Madagascar: Bituminous.................... 2 |. ........- (4) 16 2 5 
Mozambique: Bituminous....................... 16 9 13 56 
Nigeria: Bituminous. . .......................... 589 618 559 503 559 
oa tho Bltuminous. ............... 1, E 1, oos 1, ae 2, 128 2, 300 
unisias ET A EEN 


41 8 
Union of South Africa: Bituminous (marketable).| 23,818 24, 017 25, 496 26, 473 26, 632 


Oceania: 
Australia: 
AAA ER eru sc ESes 15, 000 15, 018 14, 332 16, 795 17, 891 
Dignite A A ents A 6, 239 6, 800 7, 494 7, 445 7, 962 
New Zealand: 
Bituminous and anthracite.................. 951 968 952 936 689 
A AA E 1, 845 1, 853 1, 907 1,777 1, 786 
Total all grades...........................- 1, 654, 000 |1, 719, 000 |1, 654, 000 |1, 805, 000 | 1, 915, 000 
Lignite (total of items shown above)................- 269,000 | 290,000 | 273,000 | 284,000 324, 000 


———Á ee Oe EE 
Bituminous coal and anthracite (by subtraction)... |1, 385, 000 |1, 429, 000 |1, 881, 000 |1, 521,000 | 1, 591, 000 


! This table includes a number of revisions of figures published in the 1950 Coal-Bituminous and Lignite 
chapter. Coal is also mined in British Borneo, Faroe Islands, and Italian East Africa (formerly), but pro- 
duction figures are not available and no estimate is included in the total. 

2 In addition, the following quantities (metric tons) of asphaltite were produced and used as solid fuels: 
eri dE 1948, 82,289; 1949, 70,477; 1950, and 1951, data not available. 

stimate. 

4 Data not available; estimate included in total, 

5 Does not include production of the Saar. 

* Planned production. 

? Norwegian mines only. l 
i SEITE open-east coal as follows, in thousands of tons: 1947, 10,410; 1948, 11, 037; 1949, 12, 639; 1950, 12,380; 

* Production less than 500 tons. 

10 Excludes production of Ombilin mines In Sumatra. ` ` 

11 Fiscal year ended Mar. 20 of year following that stated. 

1? Formerly Karafuto. 

13 Output from U. S. S. R. in Asia included with U. 8. S. R. in Europe. 
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GENERAL SUMMARY 


ENNSYLVANIA anthracite production in 1951 totaled approxi- 

mately 42.7 million net tons! The 1951 production figures 

include for the first time the output of independent operators who 
were formerly classified as “bootleggers.” With inclusion of this 
tonnage (approximately 1.5 million tons), the 1951 output represents 
a 3-percent decline from 1950. This decline in production was due 
almost entirely to & decreased demand in the United States, which 
more than counterbalanced a substantial increase in exports. Exports 
to countries other than Canada increased from 93,000 tons in 1950 to 
2,474,000 tons in 1951, while shipments to Canada were down about 
300,000 tons. As anthracite is primarily a space-heating fuel, weather 
conditions are an important factor in consumption. Average 1951 
temperatures in the principal anthracite markets were about the same 
as in 1950; therefore, a large part of the decline in the demand for 
anthracite in the United States was due undoubtedly to the inroads 
made into the anthracite markets by natural gas and heating oils. 

According to data of the Pennsylvania Department of Mines, the 
New England and Middle Atlantic States received 80 percent of the 
total anthracite shipments during 1951, other States 6 percent; 9 per- 
cent was shipped to Canada and 5 percent to all other countries. 

The percentages of anthracite produced by the various types of 
mining showed some changes from the 1950 pattern, as the proportion 
produced by culm-bank recovery increased while underground and 
strip-pit output declined. Underground operations supplied 62 per- 
cent of the 1951 total; strip pits, 26 percent; culm banks, 11 percent; 
and dredges, 1 percent. The average number of men working in 
the industry decreased 5 percent from the 1950 figure; but productiv- 
ity increased slightly, principally as & result of the relative increase 
in culm-bank output. The decline in production resulted in short 
working time at many operations, hence the average number of days 
worked in the industry was also lower than in 1950. 

Statistical Trends.—Summary data on the Pennsylvania anthracite 
industry are given in tables 1, 2, and 3. 

Anthracite Committee "The Anthracite Standards Law of the 
Commonwealth of Pennsylvani&, as amended May 18, 1949, was 
amended further by the General Ássembly of the Commonwealth of 
Pennsylvania by an &ct approved September 26, 1951, to implement 
the enforcement provisions of the law. Under this act of the assem- 


1 All tonnage figures in this chapter are expressed in net tons of 2,000 pounds unless otherwise stated. 
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bly, the quality of each shipment of anthracite leaving a breaker or 
preparation plant by rail or truck for points within or outside the 
State of Pennsylvania must be attested as “standard” or “sub- 
standard” by a responsible officer of the shipping company. In- 
spectors of the Anthracite Committee were engaged throughout the 
year in sampling and testing shipments of coal to ascertain whether 
tlie product being shipped met fully the quality requirements of the 
law. Specifications for “standard” anthracite approved by the 
Anthracite Committee and incorporated into the original act of the 
Penney venue General Assembly dated May 31, 1947, are shown in 
table 4. 

The committee also continued to administer the Production Control 
Plan to regulate production so as to reduce uneconomic mining and 
waste of valuable natural resources. During 1951 the committee 
extended its efforts toward eliminating the “bootlegging” of anthracite. 

Anthracite Institute.—The Anthracite Institute continued its ex- 
tensive advertising campaigns in newspapers and trade journals in 
1951. These programs were designed not only to retain present con- 
sumers of anthracite but to expand the market by stressing its advan- 
tages to architects, combustion engineers, and property-management 
interests. A weekly X-hour television show of the home-hobby type 
was presented during the latter half of the year; over 11 stations 
covered the primary anthracite market areas. A special exhibit, 
featuring all types of modern anthracite-burning equipment, was 
featured at 30 local farm and home shows in 7 States and Canada. 

The 16 field representatives of the institute continued to act as 
instructors in schools for retail dealers and their employees and as 
consultants to owners and property-management executives on fuel 
problems. The field representatives also spoke on the use of anthra- 
cite before many private and public audiences and, in many instances, 
advised local authorities on the promulgation of effective antismoke 
ordinances. Institute representatives appeared as witnesses before 
congressional, Federal, and State bodies on matters of concern to the 
industry. 

The institute laboratory continued work on basic research problems 
and in testing and developing anthracite equipment. Projects on 
mining and utilization were carried out in cooperation with Pennsyl- 
vania State College and the U. S. Bureau of Mines. (See Technology 
section of this chapter.) 

Labor Relations.—There were no general work stoppages in the 
anthracite industry during 1951, as relations between management and 
labor continued to be amicable throughout the year. A new contract 
between the United Mine Workers of America and the anthracite 
operators became effective on February 1, 1951, without interruption 
of work. The new agreement continued the provisions of the contract 
of March 16, 1950, and granted a further wage increase of $1.60 per 
day to the miners. The new contract provided for termination by 
either party on 60 days written notice, but in no event before March 
31, 1952. 
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Sources and Acknowledgments.—Basic statistics of the Pennsyl- 
vania anthracite-mining industry in this chapter are prepared from a 
mail canvass of all known anthracite operations; about 99 percent of 
the tonnage is reported in this manner, and the remaining 1 percent is 
estimated from collateral evidence. ` The data on individual operations 
furnished by the producers are voluntary and confidential, as is 
customary in the statistical services of the Bureau of Mines. In 
assembling available detailed information, free use has been made of 
the pertinent statistics prepared by the Pennsylvania Department of 
Mines, the Anthracite Institute, the Anthracite Committee, and the 
Association of American Railroads; thanks are extended to all of them 
for their cordial and continued cooperation. 


TABLE 1.—Salient statistics of the Pennsylvania anthracite industry, 1947-51 


1947 1948 1949 1950 1951 1 
Production: 
Loaded at mines for shipment outside 
producing region: 
TAI AE CO net tons..| 2? 48,073, 153| 47,816,627| 35,653,628) 37,658,864| 36, 204, 268 
VTT DEER, Ke EH do....| 22,009, 233} 1,725,124) 1,380,115 882, 541 923, 610 
E AI AS dek. Gg 970, 027 941, 441 655, 753 488, 739 379, 460 
Sold to local trade and used by em- 
E. E EIA net tons..| 4,232,871) 4,795,721; 3,848,420)  3,930,889| 4,125,495 


ployee 
Used at collieries for power and heat 
net tons.. 1, 904, 725 1,861, 035 1, 163, 808 1,115, 670 1, 037, 164 
Total production.............. do....| 57,190,009} 57,139,948} 42,701,724) 44,076,703) 42, 669, 997 
Value at breaker, washery, or dredge...... $413, 019, 486/3467, 051, 800) $358, 008, 451|$392, 398, 006|$405, 817, 963 
Average sales realization per net ton on 
breaker shipments: 


LUNES ter rad rack un oti Ori Oc $9. 82 $11. 05 $11. 39 $11. 94 $13. 19 
AAA A. ER EE $4. 32 $4. 90 $5. 05 $5. 25 $5. 48 
Zeil Le EEN $7. 65 $8. 67 $8. 90 $9. 34 $9. 94 

Percent of total breaker shipments: 

TOCADO ore rre 60. 4 61.3 60. 6 61.1 §7.8 

T'OPALSIORIP SEE LLL ARA 39. 6 38. 7 39. 4 38. 9 42.2 
Producers’ stocks at end of year?. net tons. . 702, 109 903, 830 9075,457| 1,268, 300 982, 306 
gas RT AAA do....| 8,509,995| 6,675,914| 4,942,670) 3,891, 569|, 65,969,175 
og o TERRE AS A do.... 10, 350 Din, teintes 18, 289 26, 812 
Consumption (apparent)...........do....| 48,200,000} 50,200,000| 37,700,000| 39,900,000| 37,000, 000 
Average number of days worked... ....... 250 205 195 211 208 
Average number of men working. ......... 78, 600 76, 215 75, 377 72, 624 68, 995 
Output per man per day........ net tons.. 2. 78 2.81 2.87 2. 83 2. 97 
Output per man per year... ........ do---- 720 745 560 597 618 
Quantity cut by machines.......... de 1,209, 983| 1,016,757 557, 599 611, 734 496, 085 
Quantity mined by stripping....... do....| 12,603,545) 13,352,874] 10,376,808} 11,833, 934| 11, 135, 990 
Quantity loaded by machines under- 

Broun Met. ` E case net tons..| 16,054,011] 15, 742,368} 11,858,088] 12,335,650] 10, 847, 787 
Distribution: 


Total receipts in New England $ 
net tons. - 4,737, 946| 4,862,834) 93,445,543)  3,677,738| 3,174,473 


Exports to Canada? do....| 4,470,034| 4,931,918] 3, 680,568] 3,798,285] 3,484,800 
Loaded into vessels at Lake Erie 9 

net tons.. 936,040| 1,125,050 611,888] 8611, 409 460, 776 
Receipts at Duluth-Superior 7... ..do.... 446, 605| 538, 992 271,854| 8 207,814 149, 776 


1 Figures for 1951 are not strictly comparable with those for previous years. See the Production section 
for explanation. 

2 Small quantity of washery coal included with ‘“‘Breakers.” 

3 Anthracite Committee. 

4 U. S. Department of Commerce. 

5 EUR: UD eet of Massachusetts, Division of the Necessaries of Life; and Association of American 
Railroads. 

$ Ore and Coal Exchange, Cleveland, Ohio. 

1U. S, Engineer, Duluth, Minn. 

! Revised. 


802512—54— —2' 


008 ‘892 ‘I ¡222 
000 ‘Z9 ‘ |o “zz 
691 831 PA 
820 '6TT ob 
LET 022 9 8+ 
£98 ‘809 '£ |Z ‘L-+ 
180 ‘T9 9'61— 
888 "LL {I ‘Zim 

= 
1 682 ‘ST 9'9P-- 
o 699 “168 “e |1'e94- 
m= 880 ‘S19 'e |L"El— 
. 0029 9£-— 
= Zë ger  |8"91— 
3 906 ‘96g oo 
H $800 62€ |8‘0I— 
d 269 “pte  |P LE 
mM PIS ‘L629 |L'6b— 
Tig 991 [199 
60h ‘TI99 |9 TC— 
= Teo 869  |9'9— 
989 088 ‘9 |£ "8— 
821 '€89 '9£|6 b— 
000 ‘220 rte rg 
(41u99 
0961 pet 
KK uoJ 
gg 


408 


OGE ZSO ¡968286 (BET IIO 'T¡E2Z "TOT ‘1 929 ‘FPT T STE '900 “L:PZ8 ‘OLS ¡TF9 ‘TGL _JO8L'OPL EPE TEL ¡968 ‘GEL  |9TF'918, weg (890 (TTT Tu 839038 STOONPOLA 
000 'F69 ‘Z |000 '$69 “Z|000 ‘096 “Z 000 ‘LFG ‘Z 000 ‘Z6L ‘Z 000 ‘bz8 ‘Z 000 TPL 6/000 TU GIL 002 “Z|000 “993 “Z|000 O81 6/000 T84 3/000 146 8|- "et SPIBA 19[89P [18901 U} 839038 
68% ‘ZEIT |6SZ'ZET |I090'S9T "Iert Jeer [698 TOT [IIT'OET Vanug [Lhe 28 66219 [23008 [gel ng Sp ¿38 UU HUET 9Xe'T 
109 ‘99 109 ‘vo Jee  |198 tL  |8IZ'“gOT Iert |6IS'9II ett "Lie moo |YEP ZO  |POG'EL ezg 26 mm" Neuere D 
38 SPOP ee Jedd uo SIDOIS 
698 get ‘9 |69€ “GZT geng LLZ geg ‘DIT 'O|SOT ‘260 ‘91266 ‘950 ‘9/699 ‘OLG “P|9F8 ‘626 ‘F262 ‘928 P|£09 ‘SOL rot “299 "P OST 280 Oo mg "|" "qyuour Jo pua 38 ECO 
310 698 '£ | ces “gee |oo6 gee weg [roo “pre [poz “oee |069'20e [938 Tee reg Loop |269'LIS ec [644 “DEE |^ ^  — — Id 
gl «So! 
160 ‘6% 260 ‘6h loss “sp foso “to  |L00'cQg  |0890 'ZP SI Sy ete ‘eo — |opA ‘ov £66 ‘T9 oer ‘eg 769 ‘69 «= 686 “99 ` q3U001 JO pue 39 SI90I8 
ez2'849 lee» OL  logg'zo |180'8? oi om lees “ge on oe  |Oc0'0Q [901 '9Z mon  [6L6“E8 | 7^ ——- **-Uonduinsuo,) 
y '(&[uo T SSB) SPBOI[[BH 
519078 
pus  uopdumsuoo  [eujsnpu 
SIS IT “71024 E 998 9 996 y LL8 '6 IIR CU pui 166 T ND EUM (Wee, | WERDE £98 'g SNO MEE AQ MuR ME u Syjoduugy 
GLI ‘696 ‘9 loco “ese [zto “geo |ge0'ro08 |Iz6 ‘SOL et om |687 ‘99 IET 94} |S£8 ETF [908 93% ¿TI 201 OEZ ECE [08€ PLE E E n SHOdxA 
ose “9er “e [eos eec |zev “ere otemg [So8' £lo IO os Lv £60 ‘89% 692 OLE [998 OST |CALL 991 (020‘892 jese‘see II ALIM or US 
EZT ‘68 206 ‘Z $96 Z£9 F 1£0 T GES 094 '6 3 ‘e 6c “€ £29 "TI Sos GN MA Oe ae S y 19)8A9DIT, 
l :5)d12099 DOG AWN 
ver eze eegne  |seL'Te geg  |eop po rm fezezz po nit erer |FL [fe89íde "mo West! esu 
L66 ‘L17  |eceo'oz LL  |vos'pe jerg‘se  |cco 9T eat |108% 891 '9 6ce 7 UU Gene mee Ir" Jouedng exe 
:AJI9AHOP eug .10J SÍU[PEO[9H 
886 LEE Joer $809 Zr  |ror'7c «DLP LI Joge 19 £0p Kë HIE Tp dal “8€ L0v H ger E 216 Z £01. 1 oom DZ IW 9xerr 
L9b ‘SOT [939 “T 961 “8e {162 “9 18922 per  |eL0“9T ISS [69888 [91097 |^ | "p v vvv v vw ásásm— pau ied 
exw-IeAO[ Moy  sjdjeoo 
f a :9PBIY xoop aert Jodd N 
9LL'OPY VC veo 62 |16z‘9 622‘ pn  |r20'9T Vegas ege emm CH gJonedng-qinnd 39 gidd 
820 ‘8G E ott oo weg Inge [pesto |. [eee sl [186 |" ¿ S3UIPBO| OLIBJUQ oxwT 
94L'09$ Io 903 za |99e‘T9  |Tzo'Z  |ese'r9 mn  [pop“s9 eeneg vie |^ | |] ^ | o Sdurpeor ah de 
goa ‘eso moien  |coz'T0 age jees‘zo  |682'09 eem [pL6“t9  |OSI'S9 een gor ie ëm CT y S3U[PRO[IE) 
928 ‘TIE 9 [ess ‘EOL [1es'eso Jet omg [900 em [861 ge 068 ‘E92 [20h ETP , |OEZ 'OCY en uërg (ILE 829, eg wi E Aq 
026 ‘S98 eel Tc TL ‘TLL Z|Z16 “261 “El vOv ‘269 “El 999 “862 ‘Z|0E9 ‘ILO 'e|8L0 ‘ASF “Z|692 ‘002 'C| TFT “ESG Z¡SL9 “IST 'G|FOT “P69 ‘TIGHE ‘TES Z|ZTT ‘962 “E DE ity dä m Ad 
. -I9]sSA PUB S1oxeelq) sqyueurdpqg 
0000292711000 ‘ETZ log ‘EZT "P000 ‘929 E000 ‘292 ‘2/090 ‘ZT9 *e|000 “LS “Z|000 "erg *£|000 ‘EZL 'e|000 “229 21000 FR “Z|000 “ISO "e|000 ‘OLE |" (1809 eS pe1p PUB “SOLES [890 [ 
‘ny surja SUIPNPU) uononpoiq 
19261 leq Jo 19 : AIB 
meet Langer |-ureAoN 130390 and Di ¿sn3ny | Ame eunf ASW mdy | mien -DIqo4[ ÁTISnuef 


[suo 3eu eie sein3g e3euuo? [TV] 


1061 ur £xjsnpurt 09198101108 SIUBA[ÁSUUO e ur syueurdo[oAep Atom jo Áreurums [VONSHVIS—"s STIS VL 


409 


COAL—PENNSYLVANIA ANTHRACITE 


D 


*SOTISTI878 10Q8'T JO NVO9ME er SB uv3TqoTJA OAV] JO eous 9594 put 10jIedng OB] uo sxoop [vro1oururoo Te sepn[oug e 


“quou eq) Jo "Dot *uaninq ‘OWO NUA ^S "(s 
pue 977 03 938p e[qu[TeAs 3soreou 038.1075 UF [BOO Squese1de?[ "097 M00 ejpoe1q3u y 4; “OTTO *pus[eaAe[o “SBUBLYIXF [907) put alo *qoueig o[erne ¿ 
"S19789P [T6301 JO JSH JOOTOS € Aq pej3rurqns s310de Apq3uour MOT pejeurpjs?r er "P9SsIAO] 9 
"UOJSSTUIUIOC) JOMOd BIPA et ‘OTTO ‘PULPA "opt [BOO pue IO y 
*e91eururoQ JO 3ueurjyrede(qqp 'S "n n 'SpeoJ[re) UVOTIOUTY JO UOT}BTOOSSY y 
"SIT JO Se[1essoo00 N OY} uo UOTSTAT(T “SIJ0SNUOBSSBIA JO YI[B9MUOUIVIO) Aq peusrun,T or “SOUT JO 1ueurjredo(q erueA[Asuuoq e 
` “SOUFI JO nuo mg 944 03 SIJOAO 7901P '91njnsug 991981qIUY AQ P9STUIDA z 
pus neomg [809 Jeqey Aq poriddns A[snoej1noo 838p uo poseg "eqsouoe SE YINOS 18] "I 918) ‘T 030000] 22S 1 
a 2 er ee me ———— 
T ‘Ze H Ne 1808 (MI 8 "9€ IK 616 € "93 598 OI LO 9°T% T'ES 30€ A A A ES N99M Jad 
P9xI0M SINOY Joqumu 03910A Y 
026 “I$ It |861'%$ sc [pzz c$ erg  |olz'c$  |ecoc$ — coc c$  |Wco'c$  |o1z'z$ oerzë [Forze oe gem Lëck sauju1co ÁTINOY O3BIDA Y 
c '£0$ £'cd-  |09'00$ 86'60$ SI  |Pc'S2$ [98093  |ce'se$ nz reem ao omé enne  |c9799$ leeg  |-------- SSUTUIGS ATHOOM ASBIIA Y 
sı :SInOt[ pue soea 9aLo du 
"991 9'9--  |L'90I LOOT Lt ont |£'GO9I Joor e'r ont rer isor  |s"91  |o'sor leer Io Ge 
¿“SET 0'01+ jozor 0 ‘9ST L SST PSST y SST 6 "EST 9 IST 9 OST dau 0 "TET Ärt I SST SEE ha a AR E acte 
:uomeursop 'sxour] DO 
st : (OOT 
=9761) SOXOPUT Əd o[eso[oq M 
LSP 0'gI— PI I? 66 bg £r 6€ 63 9% 9I 6 03 eg 0 SE (noy tod [809 
j JO *Q1 00T 93 T9 4398089) z sserg 
Li) F ST+ en Gë Got: £09 019 SE 19% H 946 "ta iata Joé NV. E E (moy 19d [009 Jo 


'Q[ T9 Jopun &7199d$9) (Sept 
11 :510X0jS [U9juuqoouir JO SABS 


MINERALS YEARBOOK, 1951 


410 


PLO ‘198 Z y 
187 ‘E22 Z y 


ec 
S 
St 
00 00 


Cp wo Ne e 
383238 
e 00 Ci «i 00 wei 
SEITE 
4e m pa ee ne pi 


x 
o 


I 


*1 0182 "T 9700700} 229 , 
"pepnjoxe soseqo1nd ,,3er700q,, ‘Atuo SOÍBULOI ejeurniae[ uo pejsr[no]eo y 
*SI9X891Q He 
19 poledeld pue sloyelodo oiemmtäat Aq peseqornd [800 ,,30[j00q,, euros sepn[oug y 


SSSSRS5S5 


SSSBSIIIIS 


ESSSESERSRESES SSESRRESS 
RSB 


E 


SEN 


mot 
AS 
ER 


-——— ro oo 


o ce o 
e e 2 
x - ei 
GESSASSÓusOSS 
al pi 05 ee E el ml pl pl pl pel pel ei E Cer RR A El 


"Em 
GE 


6 00 0 oS 


SaNNZSSENSTSZSSS8258:5599053915 


1G iG i iO a i fi di i FC O3 09 08 00 f fli idi qi ts 


£96 ‘L18 om 


008 “ISO ‘29% 
98» ‘610 ‘ETF 


020 ‘LT? ‘ETF 


C99 ‘OST ‘OIZ 
97% ‘ZST FR 


-——————— e Ce A Cr Cr eee AS ASA mA 
AS AA 


(suo? 390) 
e PUNOIS 
-lopun 
Á[ISoTueqo 


-3U P9PBO[ 


Amund 


peonpoud 
AyqaenO 


(su0} 19u) 
Soujqoguir 
Aq 3n9 
mund 


819 16% 806 
469 9 £869 TIZ 
099 9 48'6 9 961 
PEZ 18% 9 99% 
002 9 82% 9 68% 
022 9 8 6 9 LS 
192 9 6L € » 09€ 
918 9 6L Zo 208 
T92 y SL Zo 023 
904 9 96% 9 GES, 
¿TO o PO Er GL 
399 60 '€ 98T 
£99 SO E est 
SIS 64% TZT 
£29 LL% 681 
989 61% 261 
909 89% 68T 
LA GK 208 
GA 097% (oU 
TIP T9 ‘Z 291 
SP 18% 16:36 
09F 128 806 
28? 997% 93% 
69? LT% LIZ 
987 217% $966 
TI9 607% PRS 
WOA Aen pexxioA 
Jed usu | Jod usm | sep jo 


Jed suo} | ied suo} | requmu 
OSBIOAY | OSGIOAY | 038.I0A Y 


jo 102qdumu 


O3BIDA Y 


(suo? 1eu)| (suo; 3eu) 


¿S)1Od UIT 


c ELDO 


Jeden[sA | uorj9npold 


93BI9A Y 


JO enreA 


1 16-9961 "nen pt 091089318 vruvA[suuod oq; ur spuor, [veonsneyg—'e TIAVL 


(suo? 390) 
uopjonpoid 


COAL——PENNSYLVANIA ANTHRACITE 


411 


TABLE 4.—Standard anthracite specifications approved and adopted by the 
Anthracite Committee effective July 28, 1947 1 


Buckwheat No. 1.............- 
Buckwheat No. 2 (Rice)....... 
Buckwheat No. 3 (Barley)..... 
Buckwheat No. 4.............. 
Buckwheat No. 5.............. 


Round test mesh, 
inches 


Over 34 to 3 
Through 314 to 3.... 
Over 2746 


Through 2746 

Over 1% 

Through 15$........ 
Over 13(6 

Through !3£6 


Through 36... 
Over 342 
Through 342 
Over 364 
Through 364 


Undersize 


Maxl- 


"Iuoush AM AT E O 


Minl- 


Percent 


2 Maximum impurities 3 


mum mum 


Slate 4 | Bone or ash? 
116 2 11 
E A. A N) EO 
144 2 11 
re A AS A 
PE, IA 2 3 11 
e A AA AA 
ESA LO 4 11 
lA RAI EA 

5 

IM A A A 
PR CO EN E A 13 
feel AA PA A 
Fei PEREA A oe 13 
e d REA PA, AA 
SL e Ene 15 
NAPA E mo 
T PELA o e CAN e 15 
ege (one 16 


1 A tolerance of 1 percent is allowed on the maximum percentage of undersize and the maximum percentage 


of ash content. 
2 T 


pl 


Es maximum percentage of undersize is applicable only to anthracite as it is produced at the preparation 
ant. 
3 When slate content in the sizes from Broken to Chestnut, inclusive, is less than these standards, bone 


content may be increased by 144 times the decrease in the slate content under the allowable limits, but 
specified slate content shall not be excceded in any event. 
4 “Slate” is defined as any material that has less than 40 percent fixed carbon. 
5 “Bone” is defined as any material that has 40 percent or more, but less than 75 percent fixed carbon. 
Ash determinations are on a dry basis. 


in 1951. 


PRODUCTION 
The production of Pennsylvania anthracite totaled 42,669,997 tons 


Included for the first time in 1951 are 1,544,076 tons pre- 


pared by independent operators. It was not considered advisable 
until 1951 (by which time illegal mining had been eliminated, largely 
by legal agreements made with the owners of the coal lands) to include 
the production of the independents owing to inadequate coverage. 
Information available on the activities of the independents, formerly 
called “bootleggers,”? who began operating during the depression 
peste of the 1930’s on lands neither owned nor leased by them, has 

een presented in previous chapters of the Minerals Yearbook. Inas- 
much as the independent mining is centered in the Schuylkill region, 
inclusion of the independent tonnage will have no effect upon data for 
the Wyoming and Lehigh regions; however, such inclusion does 
preclude any direct comparison between total industry and Schuylkill 
region data for 1951 with that published for prior years. For example, 
if the independent tonnage were not included, the decrease between 
production in 1950 and 1951 would have been 7 percent rather than 


the 3 percent indicated by the totals shown for the two years. 


A small 


tonnage (28,762 tons) of Sullivan County semianthracite is also in- 
cluded in the 1951 output. : 
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TABLE 5.—Pennsylvania anthracite produced, 1947-51, by field and type of 
plant, in net tons 


[The figures of breaker product include a certain quantity of culm-bank coal, which amounted to 3,597,368 


tons in 1951] 
Field and type of plant 1947 1948 1949 1950 1951 1 
Eastern Middle: 
BIC a Ee 4,270, 240 | 4,467,628 | 3,379,672 | 3,004,587 3, 063, 131 
Wosherieg. 0-000000 315, 014 298, 601 238, 532 195, 387 243, 
Total Eastern Middle..............- 4, 585, 254 | 4,760,229 | 3,618,204 | 3,289, 974 3, 306, 875 
Western Middle: 
Breakers A 12, 147,528 | 12, 405,178 | 9,636,954 | 10,755, 416 | 12,371,387 
Wasberieg. 0-0 0naanMteMteMsMsMsMsMaMMM 591, 652 240, 157 135,670 |............ 11,70 
¿o EE 411, 804 311, 183 246, 905 197, 812 122, 732 
Total Western Middle............... 13, 150, 984 | 12,956, 518 | 10,019, 529 | 10,953, 228 12, 505, 828 
Southern: 
AA A 11, 643,971 | 11,622,538 | 8,776,671 | 8,660, 440 8, 245, 800 
Washerles. EE 237, 131 496, 194 484, 595 439, 934 556, 142 
Dredges.........---.-..---.-----.----- 796, 174 664, 350 603, 217 406, 002 431, 836 
Total Southern...................... 12, 677, 276 | 12,783,082 | 9,864,483 | 9, 606,376 9, 233, 778 
Northern: 
Breakers................... Llc c.l. 25, 831, 439 | 25, 839, 648 | 18,579,955 | 19,930, 556 | 17,360,517 
Washerles............... LLL cc Lec e Ls 890, 368 719, 676 584, 463 354, 129 221, 23 
ID AAA Se sees 11, 728 12, 471 15, 000 15, 750 7,000 
Total Northern...................... 26, 733, 535 | 26,571,795 | 19,179, 418 | 20,300,435 | 17,504,754 
Total, excluding Sullivan County: ` 
e EE 53, 893, 178 | 54, 334, 992 | 40,373, 252 | 42,440,999 | 41,046, 835 
ULTIMA 2.034, 165 | 1,754,628 | 1,443, 260 989, 450 1, 032, 832 
a A AA 1, 219, 706 988, 004 865, 122 619, 504 561, 568 
Total, excluding Sullivan County...| 57,147,049 | 57,077,624 | 42,681, 634 | 44,050,013 | 42,641, 235 
Sullivan County: ? i 
Le EE 3 42, 960 62, 324 20, 090 26, 690 23, 762 
VETA O HE, A A ent 
Total Sullivan County.............. 42, 960 62, 324 20, 090 26, 690 28, 762 
Grand total. .............-----.----- 57, 190, 009 | 57, 139, 948 | 42, 701, 724 | 44,070, 703 | 42, 669, 997 


1 See footnote 1, table 1. 

2 For purposes of historical comparison and statistical convenience, the mines of Sullivan County are 
grouped with the Pennsylvania anthracite region, although the product is classified as semianthracite 
according to the American Society for Testing Materials Tentative Standard. 

3 Small quantity of washery coal included with “Breakers.” 


Breakers and Washeries.—Run-of-mine anthracite ranges in size 
from large lumps to the finest dust and contains such impurities as 
slate and rock. "The exacting requirements of the market necessitate 
thorough cleaning of this material. The modern breaker is equipped 
with complete crushing and screening equipment for breaking down 
the larger masses of coal and for separating the crushed coal into the 
several sizes. By various means, such as washing, the use of jigs and 
tables, froth flotation, and heavy-medium separators, all foreign 
bodies are removed from the coal and the ash, slate, and bone content 
brought within the specification limits for “standard” anthracite. 
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The smaller sizes of anthracite have been used as fuel only since 
the turn of the century, as the equipment to burn them efficiently 
was not available. In the early years many millions of tons of the 
smaller particles of coal had been dumped with the mine and breaker 
refuse into large culm or refuse banks. With development of the 
necessary burning equipment, the use of the smaller sizes increased 
so rapidly that current production was insufficient to supply the 
demand. Washeries, or small preparation plants equipped with 
washing and screening facilities, were erected near the culm banks to 
recover the coal contained in them, thus depleting many of the banks 
of marketable coal. As little coal of the fine sizes currently produced 
is lost in the refuse, the culm banks will cease to be an important 
source of anthracite in the near future. 


TABLE 6.—Pennsylvania anthracite shipped outside producing region, sold 
locally, and used as colliery fuel in 1951, by regions 


Shipments outside 


region Local sales Colliery fuel Total 


Region and type of 
plant 


Net tons} Value! "Net tons} Value |Net tons} Value | Net tons| Value! 


———áA0 | _ —__—__—_€—_—o—— |.—————— | —————— | ————————ED 


Lebigh: 
Breakers........ 5, 867, 204|$57, 782, 420| 406, 366/$4, 326, 206| 155, 339/51, 058, 406| 6, 428, 999/$63, 167, 032 
Washerles. ...... 274, 404 eg lu MEA | hee co tee | a llle 274, 404 837, 410 
Dredges......... 25, 344 TEE e NR | eee E ES 25, 344 67,573 
Total Lehigh..| 6,167,042| 58, 687, 403| 406,366| 4,326,206) 155,339| 1,058, 406| 6, 728, 747| 64, 072, 015 
Schuylkill: 
Breakers_....-..- 15, 905, 112/140, 296, 101|1, 158, 593| 9, 867. 928| 187, 614 542, 162/17, 251, 319/150, 706, 191 
Washeries....... 533,434| 1,729, 290 2, 820 15, 025 937 1, 575 537,191) 1,745,890 
Dredges......... 354,116| 1,061,484| 175,108 431X760) 5222 E a de 529, 224| 1,493, 253 


—————  _—_—_—————_————— | ——————— | - _— _ 0  _____—_—_ 


———— A —— >H — | > _——— > e 1 | ————————— 
A —  - >->==== | ————————— | Sen ln Se 


Wyoming: 
Breakers. ....... 14, 412, 847|161, 471, 354/2, 260, 396/22, 483, 502| 693, 274| 2, 924, 405/17, 366, 517/186, 879, 261 
Washeries....... 115, 772 358, 738} 105, 465 ANP o eee 221, 237 8, 904 
ID ES PEA 7, 000 157750]: 5989 7-2 | TEL See ee 7, 000 15, 750 
Total Wyo- : 
Lia 14, 528, 619/161, 830, 092/2. 372, 861/22, 799, 418| 693, 274| 2, 924, 405/17, 594, 754/187, 553, 915 
Total, excluding Sul- 
livan County: 
Breakers........ 36, 185, 253/359, 549, 875|3, 825, 355/36, 677, 636/1, 036, 227| 4, 524, 973/41, 046, 835/400, 752, 484 
Washerles....... 923, 610| 2,925,438| 108, 285 315, 191 937 1,575| 1,032,832| 3, 242, 204 
Dredges......... 379,460| 1,129,057| 182,108 447251919 S | sec e 561, 568| 1, 576, 576 
(Totale 37, 488, 3231363, 604, 3704, 115, 748|37, 440, 3406/1, 037, 164| 4, 526, 548/42, 641, 235|405, 571, 264 
Sullivan County: 
Breakers........ 19, 015 151, 974 9, 747 Mä LAO ascia ees | iro ES 28, 762 246, 699 
Grand total: 
Job] 37, 507, 3381363, 756, 3444, 125, 495|37, 535, 071|1, 037, 164| 4, 526, 548/42, 669, 997/405, 817, 963 
1950. ...... 39, 030, 1441355, 763, 57913, 930, 889/32, 548, 520|1, 115, 670| 4, 085, 907/44, 076, 703/392, 398, 006 
Change, per- 
CA —3.9 +2, 2 +5.0 +15.3 —7.0 +10.8 —3, 2 +3, 4 


1 Value given for shipments is value at which coal left possession of producing company and does not 
Include margins of separately incorporated sales companies, 
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TABLE 7.—Pennsylvania anthracite produced in 1951, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, by 
regions, in net tons 


From mines 
Underground From From 
Region and type of plant culm river Total 
banks dredging 
Mechani- Hand 
cally loaded 
loaded 
Lehigh 
Breakers.................... 347,686 | 3,740,257 | 2,048,847 | 292,200 |.......... 6, 428, 
Y AE A AS PRA A A AA 274, 404 
A A A PO A ME 25, 344 25, 
Total Lehigh............. 347,686 | 3,740, 257 25, 344 6, 728, 747 
Schuylkill 
Breakers.................... 1,129,370 | 6,651,190 | 6,429,155 | 3,041,604 |.......... 17, 251, 319 
EDT RA A A PA 587, 191 |.......... 537, 191 
a 2 A AA A A PA 529, 224 529, 224 
Total Schuylkill.......... 1,129,370 | 6,651, 190 3, 578, 795 | 529,224 | 18,317, 734 
Wyoming: 
Breakers..........-.-----..- 9, 370, 731 | 5,074, 243 263, 555 |.......... 17, 366, 517 
ETT y AAA AA A AAA E ee ERE 221, 237 |.......... 221, 237 
RT cec doe ro e| erro rane AAA A DE 7, 000 7, 000 
Total Wyoming. ......... 9, 370, 731 5, 074, 243 484, 792 7,000 | 17, 594, 754 
Total, excluding Sullivan 
County: 
Breakers.................... 10, 847, 787 | 15, 465, 690 3, 597, 368 |.......... 41, 046, 835 
MET A E AO | seewaedaees 1, 032, 832 |.......... 1, 032, 832 
RT EE, A AA A EE 561, 568 561, 568 
Total. ELCKEEEKEKEKEEEEEEKEEEE) 10, 847, 787 16, 465, 690 11, 135, 990 4, 630, 200 561, 568 42, 641, 235 
Sullivan County: 
Breakers. AA A 28.702. A A ducens laua" ESSE 28, 762 
Grand total............... 10,847, 787 | 15, 494, 452 | 11,135,990 | 4,630,200 | 561,568 | 42, 669, 997 
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TABLE 8.—Pennsylvania anthracite produced in 1951, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, by 
fields, in net tons 


From mines 
Underground From From 
Field and type of plant LT E I qalin 3 myer Total 
anks redging 
Mechan- Tat Strip pits 
ically loaded 
loaded 
Eastern Middle: 
Breaker; es on! ee 347, 686 | 1,338,293 | 1,270,088 107; 064) | A 3, 063, 131 
WE Gia Ente rl A PARADO [mannm 243,:/441 [ES HA 243, 744 
Total Eastern Middle. ` ` 347,686 | 1,338, 293 1, 270, 088 300/3088 | peso me 3, 300, 875 
Western Middle: [a n 
Breakers. ee ve 727,573 | 4,608,729 | 4,508,941 | 2,526,144 |.......... 12, 371, 387 
VSS CT ICS PA | pee nee erbei 115700) NE o 11, 709 
DEG e rr E IEA A AA RA 122, 732 122, 732 
Total Western Middle.... 727,573 4, 608, 729 4, 508, 941 2, 537, 853 122, 732 12, 505, 828 
Southern: 
Break A 401,797 | 4,444,425 | 2,698, 973 700,605 |---------- 8, 245, 800 
EUG e nc A A EA A IA 550,142: | 2280072 550, 142 
BIS e A eC IN EBENE PEA EEN 431, 836 431, 836 
Total Southern........... 401,797 | 4,444,425 | 2,698,973 | 1,256,747 | 431,836 9, 233, 778 
Northern: 
Breakers: I. Lg s.--.- 9, 370, 731 5, 074, 243 2, 657, 088 203, 50D01| «EE 17,366, 517 
Yi NER A EA AA 221; 237) | dein Be == 221, 237 
Drolpp Le Le A E AA A 7,000 7, 000 
Total Northern........... 9,370,731 5, 074, 243 2, 657, 988 484, 792 7, 000 17, 594, 754 
Total, excluding Sullivan 
ounty: 
Broakers ice osc e 10, 847, 787 | 15, 465,690 | 11,135,990 | 3,597,308 |.......... 41, 046, 835 
WY Ser iON melee O A A | Seco EE 17032, 832) | nes 1, 032, 832 
Io c er ne | PROG Soros PERA PA PA 561, 568 561, 568 
Total HET A een 10, 847, 787 | 15, 465, 690 | 11, 135, 990 4, 630, 200 561, 568 42, 641, 235 
Sullivan County: Breakers. ....|..-......... 287022 | EET [ino loa 28, 702 
Grand total-.------------ 10,847,787 | 15,494,452 | 11,135,990 | 4,630,200 | 561,568 | 42, 669, 997 


TABLE 9.—Pennsylvania anthracite produced in 1951, by counties 


UR ee pore Sold to local trade Colliery fuel Total production 


County Me EE A CS 
Nettons| Value! ¡Net tons} Value ¡Net tons| Value | Net tons | Value! 


Gaárbonos ads 1, 596, 726|$15, 215, 874 32, 657| $343, 841 41, 384| $362, 793| 1, 670, 767|$15, 922, 508 
Columbla...-.-...-.. 747, 833| 8,007,648}  39,237|  307,883|  16,525|  48,289|  803,595| 8,363,820 ` 
Dauphin,  Susque- 

hanna, 'and Wayne. 166, 007 710, 617| 138,707|  370,149|.........|.-......- 304, 714| 1,080, 766 
Lackawanna......... 4, 449, 718| 48, 578, 221| 959,905] 9, 786, 763| 324, 159|1, 274, 195| 5, 733, 782| 59, 639, 179 


Lancaster, Lebanon 
Northampton, an 


Snyder 2............ 250, 870 697, 177| 15,476 LE m S unde o 266, 346 747, 538 
LUTO an ae 12, 354, 973/135, 832, 285/1, 658, 101/15, 632, 151| 447, 454/2, 051, 318/14, 460, 528/153, 515, 754 
Northumberland. ... 5, 241, 481 42, 745, 403| .461,789| 3,556, 467| 39,013) 96, 367| 5,742,283, 46, 398, 237 
Schuylkill....--.----- 12, 680, 715|111, 817, 145 '809, 876| 7,392, 731| 168, 629| 693, 586/13, 659, 220| 119, 903, 462 
SUI AO 19, 015 151, 974 9,747 94, WIRE At 28, 762 246, 699 

¡Total ee 37, 507, 338/363, 756, 344|4, 125, 495137, 535, 071|1, 037, 164|4, 526, 548/42, 669, 997/405, 817, 963 


1 Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 
2 Counties producing dredge coal only. 
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TABLE 11.—Sizes of Pennsylvania anthracite shipped from breakers to points 
outside and inside producing area in 1951, by regions, in percent of total 


[Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 
e Lehigh region Schuylkill region Wyoming region 
ize —— A 


Shipped Shipped Shipped 
outside | Local | Total outside Local | Total outside Local | Total 


region | Sales region | Sales region | Sales 

Lump ! and Broken........ 1.0 Q) 0.9 0. 4 0.2 0.4 0.9 1.1 0.9 
EUH. Cos ioco oua nei e a 3.7 .1 3.5 3.6 .2 3.4 3.9 .2 8.4 
A EE 20.1 3. 4 19.0 16. 2 8.1 15.6 27.8 3.8 24.6 
Chestnut................... 22.4 24.4 22. 5 19. 6 20.1 19.7 30.7 18.0 28.9 
OP or Pr US 7.7 33.4 9.4 8.0 21.3 8.9 6.6 33.5 10.3 
Total domestic........ 54. 9 61.3 55. 3 47.8 49. 9 48.0 69. 9 56. 6 68. 1 
Buckwheat No. 1..........- 13. 2 16.1 13. 4 14.1 12.6 14.0 13.0 19.0 13.9 
Buckwheat No. 2 (Rice) S 8.0 18.0 8.7 8.9 9.1 8.9 6.6 12.2 7.3 
Buckwheat No. 3 (Barley).. 9.3 4.6 9.0 13. 2 8.1 12.8 7.7 9.3 7.9 
Buckwheat No. 4........... 7.3 PA 6.8 7.5 19. 9 8.4 1.6 .3 1.4 
Other (including silt)....... fd d suas 0.8 8.5 .4 7.9 1.2 2.6 1.4 
Total steam........... 45.1 38. 7 44.7 52.2 50.1 52.0 30.1 43.4 31.9 

All sizeS.............- 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100. C 

Total 
Size Sullivan County 
Excluding Sullivan Including Sullivan 
ounty County 

Lump ! and Broken........|........|.-.-....]..------ 0.7 0.7 0.7 0.7 0.7 0.7 
Ru EE, OA ERA A 3.7 .2 3.4 3.7 .2 3.4 
AAA A 9.9 12.8 10. 9 21.5 5.1 19.9 21.5 5.1 19.9 
Chestnut................... 20. 0 20.1 22.0 24. 5 19. 3 24.0 24. 5 19.3 24.0 
|. MEA HER A 15.4 30. 1 20. 4 7.4 29. 8 9.5 7.4 29.8 9.5 
Total domestic........ 45.3 69.0 53.3 57.8 55. 1 57.5 57.8 55, 1 57.5 
Buckwheat No. 1........... 12.5 10. 4 11.8 13.5 16.8 13,9 13.5 16.8 13.8 
Buckwheat No. 2 AS ee 42.2 EE 27.9 7.9 11.9 8.2 7.9 11.3 8.3 
Buckwheat No. 3 (Barley)..|.-......].-....--[.-....-. 10.3 8.4 10. 2 10.3 8.4 10. 2 
Buckwheat No. 4...........|........]- ..-....|]--.....- 5.1 6.2 5. 2 6.1 6.2 5.2 
Other (including silt).......|........ 20. 6 7.0 6.4 1.6 5.0 5.4 1.7 5.0 
Total steam........... 64.7 31.0 46.7 42.2 44.9 42.5 42.2 44.9 42.5 

All sizes.............. 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 i 100. 0 


t Quantity of Lump included is insignificant. 2 Less than 0.06 percent. 
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By Weeks and Months.—The weekly and monthly production fig- 
ures for anthracite published in the Bureau of Mines Weekly Anthra- 
cite and Beehive Coke reports are estimated from records of railroad 
carloadings and from reports obtained from trade sources. The data 
so obtained have been adjusted in tables 13 and 14 to the total annual 
anthracite production as obtained by a direct mail canvass of the 
operators. 


TABLE 13.—Estimated weekly production of Pennsylvania anthracite in 1951 ! 


Thousand Thousand Thousand Thousand 
Week ended— Week ended— Week ended— nettone Week ended— net tons 


net tons net tons 


1 Estimated from weekly carloadings as reported by the Association of American Railroads. Adjusted to 
annual production total from Bureau of Mines canvass. 
2 Figures represent output of working days in that part of week included in the calendar year 1951. 


TABLE 14.—Estimated monthly production of Pennsylvania anthracite, 1944-51, 
in thousands of net tons ! 


Month 1944 1945 1946 1947 1948 1949 1950 | 1051 2 
ganuary Ee 4,970 | 4,219 | 4,068 | 5,172 | 4,929 | 3,725 | 2,893 4, 316 
ODTUATY A A rue 6, 811 4. 471 4,774 | 4,254 ,682 | 2.930 | 2,563 3,621 
MBICD. eoo uiu A Ri 6,512 | 5,269 | 5,476 | 4,984 | 4,935 | 2,375 | 4,847 2, 244 
ADO A A AR 5,141 | 5,124 , 069 | 4,203 | 4,445 | 3,725 | 3,331 2, 675 

A e coos 5, 781 2,083 | 5,453 | 4,564 | 4,874 | 4,407 | 4,228 » 72 
A GE 5, 6,667 | 3,625 | 4,624 | 4,597 | 3,406 | 4,166 3, 848 
JUIN E A A On 4,905 | 4, 5,248 | 4,098 | 4,372 A ` 2, 847 
E Goss eens des seetieee cece nee , 4,656 | 5,428 | 5,011 5,129 | 3,710 | 4,386 3,612 
1 ber... 5,380 | 4,640 , 033 | 5,158 5,015 | 2,114 | 3,835 3, 207 
q A 5, 538 5,3M | 5,393 5,524 | 4,969 | 4,979 | 4,282 4,675 
November........................... , 4,559 | 4,975 | 4,629 | 4,687 | 4,657 , 355 4, 129 
December........................... 4.518 | 3,998 5, 4,879 | 4, 2,749 | 3,336 3,713 
Total sosis "— — 03, 701 | 54,934 | 60,507 | 57,190 | 67,140 | 42, 702 | 44,077 | 42,670 


1 Estimated from weokly carloadings as reported by the Association of American Railroads. See table 13. 
2 See footnote 1, table 1. 


Culm-Bank Coal.—The recovery of anthracite from culm banks in 
1951 was 34 percent greater than in 1950 and was 11 percent of total 
production from all sources. It is believed that the increase was due 
to & renewed demand in Europe for the smaller sizes, as considerable 

uantities of Buckwheat No. 2 and smaller were shipped abroad during 
E Tn Tables 15 and 16 give details on production, by regions an 
elds. 
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TABLE 15.—Production of Pennsylvania anthracite from culm banks, 1935-51, 
by regions, in net tons 


Ai Sullivan 

Year Lehigh | Schuylkill | Wyoming County Total 
do SO IS AE PA 192, 790 1, 748, 960 EAS Lasiah 2, 702, 468 
DI A ordner EE EN 136, 058 2, 532, 116 ER iuacdocss 3, 193, 972 
Ig d e E 101, 239 2, 178, 482 QE RN T eru aca asta 2, 722, 509 
IUE A eam e o n ASQ Re DAR SE RM E HAMA EE MR 53, 037 1, 941, 896 REG DIE Meco taa , 340, 
TOR eege ¿AAA CRA 64, 180 2, 159, 548 300. 088. ca 2, 583, 814 
lr TUS us IA. CONS E A 192, 878 2, 109, 557 480, 008 Ae ase deus 2, 783, 038 
EE AS PSU NULL POPE OPINOR E n 326, 755 2, 881, 049 440.0802 EE ER 3, 056, 866 
IIA A E eae 745, 934 3,529, 757 a El AS 4, 735, 084 
EE A A A Be e Ed 1, 944, 047 4, 577, 917 1, 041, 841 19, 893 7, 583, 698 
IUE A O RT EE RS E 2, 125, 317 5, 787, 036 1, 673, 994 13, 833 9, 600, 180 
190457 AM ca iii carr 2, 086, 864 4, 936, 907 1. 728. 440 34, 448 8, 786, 659 
PURAS ME BAS O LR IE RO Udo el 1,875, 590 4,752, 141 1, 780, 874 22, 487 8, 431, 092 
LAT MEAR EES 1, 044, 501 3, 947, 016 1, 409, 217 2, 912 6, 403, 646 
IM AAA mE ESA 796, 114 3, 729, 542 1,008, 123) 1L aas asc 5, 623, 779 
(lr ër EA AE EE RN RUE 694, 763 2, 778, 131 050: 200 AREAS 4, 420, 144 
ri AMI AA A 366, 069 2, 533, 535 565, 829 1,877 3, 467, 310 
Lhe ZE AN 566, 613 3, 578, 795 434 700 | lzazacesrsas 4, 630, 200 


TABLE 16.—Culm-bank coal put through breakers, 1947-51, by fields, in net tons 


Eastern Western 
Year Northern Middle Middle Southern Total 
ut, rte AAA A AA 1 525, 732 249, 151 1, 607, 166 2, 099, 299 4, 481, 348 
E. CAI II INS AA PATA 393, 787 152, 827 1, 871, 847 1, 571, 119 3, 989, 580 
1040. A RO Rm RÀ aA RAS 371, 787 193, 565 1, 366, 775 1, 081, 585 3, 013, 712 
TUBE. o acuerdo Sors io ret DOR 2 213, 577 35, 270 1, 388, 760 840, 253 2, 477, 860 
1051595 A A IA 263, 555 107, 064 2, 520, 144 700, 605 3, 597, 308 


1 Includes some washery coal. 
2 A small quantity of culm-bank coal was put through breakers in Sullivan County. 


MINING METHODS AND EQUIPMENT 


Mechanical Loading.—Of the total underground production of 
Pennsylvania anthracite in 1951, 41 percent was loaded mechanically 
compared with 44 percent in 1950. The tonnage loaded mechanically 
in 1951 was 12 percent less than in 1950. The coal seams of the 
Northern field are relatively flat when compared with the more 
sharply pitching beds of the other fields and are thus more adaptable 
to machine loading—hence, 86 percent of the total loaded mechanically 
in 1951 was produced in the Northern field compared with 14 percent 
for the 3 others combined. Data on mechanical loading underground 
are presented in tables 17 to 19. Trends in the mechanical loading, 
hand loading, and stripping of Pennsylvania anthracite, 1928-51, 
are shown in figure 1. 


Wi 
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TABLE 17.—Pennsylvania anthracite loaded mechanically underground, 1947-51 


Total loaded 


Conveyors and pit- 
mechanically 


Mobile loaders car loaders ! 


Scrapers 


Number | Net tons | Number | Net tons Number Net tons 


of units loaded loaded loaded 
1947... .....- 594 | 2,371,370 132, 237 16, 054, 011 
1948. .......- 643 | 2,721,180 60, 657 15, 742, 368 
1949......... 589 | 1,950, 503 27 80, 104 11, 858, 088 
1950......... 556 | 1,900, 185 30 89, 191 3, 460 | 10, 346, 274 12, 335, 650 
1951........- 528 L 603, 656 43 79, 032 3,282 | 9,075,099 10, 847, 787 


MILLIONS OF NET TONS 


Mechonically loaded underground ‘ — sem" ` ea SS 
1948 


FIGURE 1.—Trends in mechanical loading, hand loading, and stripping of Penn- 
sylvania anthracite, 1928-51. 


TABLE 18.—Pennsylvania anthracite loaded mechanically underground, 1950-51, 
y fields, in net tons 


Hand-loaded face | Total mechanically 


Scraper loaders! | Pit-car loaders | conveyors, all types? | loaded underground 


Field 
1950 1951 1950 1951 1950 1951 1950 1951 
Northern.............. 1, 759, 602 |1, 552, 784 | 58,285 | 33, 735 | 8,927, 716 |7, 784, 212 |10, 745, 603 | 0,370, 731 
Eastern Middle....... 52, 662 13, 574 | 55,050 | 53, 442 303, 246 | 280, 670 411, 858 347, 686 
Western Middle....... 168,026 | 163,272 | 19,909 | 4,423 661, 625 | 559,878 839, 560 721, 578 
Southern. ............. 19, 086 43,058 | 2,500 |........ 317, 043 358, 739 338, 629 401, 797 
Total...........- 1, 989, 376 |1, 772, 688 |136, 644 | 91,600 |10, 209, 630 |8, 983, 499 |12, 335, 650 |10, 847, 787 


1 Includes mobile loaders. 
2 Shaker chutes, etc., including those equipped with duckbills. 
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TABLE 19.—Relative growth of mechanical loading, hand loading, and stripping 
in Pennsylvania anthracite mines, 1927-51 


[Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 


Net tons f Index numbers: 1937=100 
Year Mechani- 
Mechanical 
Hand t cal load- Hand 
loading Stripping Stripping 
Güdergebund loading ing under Pl! loading 

LEE E coe annshoedse 2 2, 223, 281 2, 153, 156 71, 434, 537 20 38 224 
kr Se ee Ae 2 2, 351, 074 2, 422, 924 67, 373, 788 22 43 211 
ue MS AAA eege EE 3, 470, 158 1, 911 766 , 493, 32 34 209 
TOSS LA EE ae LS oe 4, 467, 750 2, 536, 288 , 458, 42 45 190 
y IAE E AIN 4, 384, 780 3, 813, 237 49, 074, 722 41 67 54 
OG TIPA A Y ROA 5, 433, 340 3, 980, 973 38, 400, 820 51 70 120 
psu EE CRN Ree vey eee ERE 6, 557, 267 4, 932, 069 34, 474, 844 61 87 108 
Dr WE EE SS ees 2 9, 284, 486 5, 798, 138 39, 290, 255 87 102 123 
Oe e ee IL A 9, 279, 057 5, 187, 072 34, 503, 819 87 91 108 
II IA A Ee 10, 827, 946 6, 203, 267 33, 898, 560 101 109 06 
l carne a 10, 683, 837 5, 696, 018 31, 882, 514 100 100 100 
FOR MET AA SAO 10, 151, 669 5, 095, 341 , 990, 6 89 

E AR ARAS TA 11, 773, 833 5, 486, 479 30, 797, 715 110 06 97 
1940 oot EES 12, 326, 000 6, 352, 700 29, 190, 837 115 112 02 
AS O sceau ano XR 13, 441, 087 7, 316, 574 30, 435, 277 126 

IT eon weudnma A sa cu 14, 741, 459 9, 070, 033 30, 495, 138 159 96 
ui RETA A ACES 14, 745, 793 8, 089, 387 27, 990, 005 138 158 88 
(ur AR RT A ICONE 14, 975, 146 10, 953, 030 26, 800, 140 192 84 
E AE E, TN 13, 927, 955 10, 056, 325 20, 957, 744 130 177 66 
REE NA 15, 619, 162 12, 858, 930 22, 465, 295 146 228 70 
AN ANI 16, 054, 011 12, 603, 545 20, 909, 101 150 221 66 
IDAS: <a teat ees 15, 742, 368 13, 352, 874 21, 432, 923 147 234 67 
p EOY Cs A A A 11, 858, 088 10, 376, 808 10, 172, 562 111 182 48 
IAE e en A, 12, 335, 650 11, 833, 934 15, 820, 245 115 208 50 
ND a tr 2 is sa 10, 847, 787 11, 135, 990 15, 404, 452 102 196 49 


1 See footnote 1, table 1. 
1 As reported by Pennsylvania Department of Mines. 


Cutting Machines.— The tonnage of anthracite cut by machines 
declined 19 percent from 1950. All 152 machines used in 1951 were 
of the “permissible”” type. | 

Strip-Pit Operations.—Anthracite produced by strip-pit operations 
was 30 percent of the total fresh-mined output in 1951, the same as 
for the preceding year. Of the total strip-pit production, 58 percent 
was obtained in the Schuylkill region, 24 percent in the Wyoming 
region, and 18 percent in the Lehigh. The relatively high rate of 
production in the Schuylkill region is due to the outcropping of many 
thick, highly pitched seams. (Data on strip-pit operations are shown 
in tables 20 and 21.) Figure 2 shows graphically the growth of strip- 
pit production during the period 1928—51. 
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FiavRE 2.— Pennsylvania anthracite mined from strip pits, by regions, 1928-51. 


TABLE 20.—Relative growth of Pennsylvania anthracite mined from strip pits, 
1915, 1920, 1925, 1930, and 1946-51 


Percent of Average Average 
BEAT fresh-mined | number number 
stripping total that of men of days 
was stripped working worked 
A a aa soe O 1, 121, 603 (1) 1) t 
e SES 2,054, 441 2.5 1) t 
1025. russe A A RAT A 1, 578, 478 2.7 1 , 
A EE 2, 536, 288 3.7 1 1 
ir CIA 12, 858, 930 25. 2 6, 152 252 
A hee 12, 603, 25.4 7, 264 242 
A A A es td 13, 352, 874 26. 5 7, 005 260 
1040. ceo ove A 10, 376, 808 27.7 7, 386 198 
O paves Sacer Seat A A te ee PM 11, 833, 934 29. 6 7, 949 212 
1951: 
Lehigh reli 2, 048, 847 33.3 1, 445 215 
Schuylkill region........................... 6, 420, 155 45.2 4, 663 217 
Wyoming region. .......................... 2, 657, 988 15.5 1, 530 231 
Totala erue c aa 11, 135, 990 29.7 7, 647 220 


1 Data not available. 
* No production by stripping in Sullivan County in 1951. 
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TABLE 21.—Power shovels and draglines used in stripping Pennsylvania anthra- 
cite, 1949-51, by type of power 


1949 1950 1951 
Type of power | Number | Number Number | Number Number | Number 
of power | of drag- | Total | of power | of drag- | Total | of power | of drag- | Total 
shovels lines shovels lines shovels lines 
Gasoline........ 66 20 86 53 11 64 47 7 54 
Electric......... 53 45 98 48 47 95 55 50 105 
Diésel TEE 189 253 442 195 259 454 195 241 436 
All other........ boe AS ES RUN A A ge 
Total. ` 309 318 627 296 317 613 297 298 595 


Dredge Coal. —Production of Pennsylvania anthracite by dredges 
operating in the Lehigh, Schuylkill, and Susquehanna Rivers and 
their tributaries in 1951 declined 9 percent from 1950. The total 
represented the lowest annual output since 1936. It is expected that 
production of river coal will continue to decline as reserves of this 
fuel become less. Pennsylvania laws prohibit the drainage of un- 
treated mine or breaker water into the surface streams, thus preventing 
any large deposition of coal on the river and creek beds. Electric 
power and other industrial plants located in or near the anthracite 
fields, formerly dependent upon dredge operators for a substantial 
part of their fuel requirements, undoubtedly will obtain more of their 
future needs from the preparation plants recovering the finer particles 
of coal by froth flotation, settling ponds, etc. 


TABLE 22.—Pennsylvania anthracite produced by dredges, 1923-51, by rivers 
(including tributaries) 


Net tons Value 
Year 
Susque- 
Lehigh Schuylkill Hand Average 
River River River Total Total per ton 
VILA Se e Rd rr. 106, 092 97, 254 753, 022 956, 368 $811, 065 $0.85 
190045 Se ee rem mmm 80, 301 74, 359 670, 734 825, 304 681, 181 .83 
IL ATTE S T 99, 614 173, 639 742,455 | 1,015, 708 929, 202 .91 
1020 WE e A a aie zia Aii 58, 544 131, 654 724, 566 914, 764 828, 398 .91 
"form oe UNS EE 85, 177 127, 705 758, 935 971,817 794, 807 .82 
LA E EAR Ud S med em c c 89, 304 157, 449 696, 648 943, 401 821, 530 87 
IIA ee oa 87, 241 133, 720 495, 983 716, 944 626, 187 .87 
[n gem oec m qu ere 60, 219 138, 236 444, 836 643, 291 538, 268 . 84 
10215335335, 2453 a a de ro an 33, 014 90, 855 334, 881 458, 750 379, 082 .83 
1022 e o A EE mtt ic 42, 091 105, 990 331, 969 480, 050 445, 799 . 93 
IO E 51, 083 106, 004 381, 837 538, 924 452, 153 . 84 
(e KEEN 91,346 100,873 459, 961 652, 180 636, 038 . 98 
LOG a ri O > e 78, 578 73, 326 438, 563 590, 467 517, 304 . 88 
JEE ES cee SA 63, 327 31, 669. 451, 688 546, 684 581, 679 1. 06 
sti LAR ROM PEN O 1 95, 065 m 605, 409 760, 474 842, 052 1.11 
ici a E o, A beer 1123, 452 1) 447, 572 571, 024 570, 579 1.00 
192890 ER 62, 134 67, 539 574, 187 703, 860 746, 000 1. 06 
JOAD ui RO en Ee IAN 1 78, 947 (1) 863, 907 942, 944 | 1,097, 000 1. 16 
IMPRESA Sedo Eie d-a 47, 838 396,522 | 1,073,203 | 1,517,563 | 1,839, 784 1. 21 
1042 SES ee e 9, 385 268,919 | 1,006,729 | 1,285,033 | 1,478,719 1.15 
1943 15: TIAS ee una dua a de 37, 452 342,815 954, 470 1, 334, 737 1,972, 777 1. 48 
1 44 AT a A 40, 894 494,371 837,472 | 1,372,737 | 2,084, 431 1. 52 
ii 4 e IE Se E aue crm c 41, 409 366, 161 797,656 | 1,205,226 | 1,924, 148 1. 60 
1946 an AA d 37, 441 247, 757 847,196 | 1,132,394 | 2,091,324 1.85 
LAT RS OE e M 46, 478 158,102 | 1,015,126 | 1,219,706 | 2,480, 068 2. 03 
10489 SP A Aa 54, 284 67,871 865, 849 988, 004 | 2, 291, 752 2.32 
194057 ee EE ZA gade 22, 131 52, 012 790, 979 865,122 | 2,131, 096 2. 46 
100 te ee 21, 877 34, 222 563, 465 619, 564 | 1, 677, 508 2.71 
1051955, ARA ada en 25, 344 27, 454 508, 770 561, 568 | 1,576, 576 2.81 


1 Schuylkill included with Lehigh. 
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. TABLE 23.—Pennsylvania anthracite produced by dredges in 1951, by rivers 
(including tributaries) 


River Net tons 
A AA 25, 344 $67, 573 $2. 67 
SCHUV UE 27, 454 90, 877 3.31 
ELSEN Seeerei 508, 770 1, 418, 126 2.79 

a AAA A id an E Met et sells c Lus 561, 568 1, 576, 576 2.81 
EMPLOYMENT 


The average number of men working in the Pennsylvania anthracite 
industry during 1951 totaled 68,995. Of the total labor force, 66 
percent were engaged underground, 11 percent in strip pits, and the 
remaining 23 percent in preparation plants and other surface occu- 
pations. By regions, the total number of men working was divided 
as follows: 51 percent in the Wyoming region, 33 percent in the 


TABLE 24.—Average number of men working and days operations producing 
Pennsylvania anthracite were active in 1951, by region and type of plant 


[Includes operations of strip contractors] 


Average number of men working 


A ver- " 
Underground Surface Ben. vel 
Region and type ES NESSUN eee eee berori. Mane, | tone 
of plant Min- days | days of | per 
Ge In Graná] opera-| labor | man 
and Total TOD» Total | total | tions er 
their | Other | under-| strip rat onl Other | sur- were ay 
labor- ground| pits plants face active 
ers , 
Pong. 
reaker. ....... 4,573| 2,814| 7,387| 1,445 855| 1,015| 3,915| 11,302 199| 2, 254, 728| 2.85 
Washery 1... A [uoces PA cuenca 18 31 49 49 227 11, 126| 24. 66 
DIGUg6... eres one A Lr 2 4 6 6 204 1, 224| 20.71 
Total Lehigh.| 4,573| 2,814| 7,387| 1,445 BAR 1,650| 3,970| 11,357 200| 2, 267,078] 2.97 
Schuylkill: 
reaker........ 7,798| 3,798| 11,506| 4,663| 2,249| 3,747| 10,659| 22, 255 209| 4, 656,212! 3.71 
Washery 1......|.......|.---...].-..-..]- --.--- 76 158 234 234 175 40, 053| 13.12 
Dredge.........|.......].---...|--.. -..|------- 85 132 2)7 217 209 45, 247| 11. 70 
Total Schuyl- 
kill......... 7,798| 3, 798] 11,506| 4,663| 2,410| 4,037| 11,110| 22, 706 209| 4, 742, 412| 3.86 
Wyoming 
Breaker........ 17,037| 9,408] 26, 445| 1,538) 1,600| 5,181| 8,320] 34,765 211| 7,320,304| 2.37 
Washery 1.....].......]....... |. -.....]--....- 20 60 89 89 206 18, 327| 12.07 
DOGG. oc A edere le Rusa hrec 3 3 6 6 145 870} 8.05 


ree | tee ents | es | rs | ps | esk | ke | SS | i S aa 


o ds || sn | a a | rs | kreo | rc | coe | rs | sos | eee nc || tegen 
ie | ss | mas | oS Ke | EE | kr | sn | ——————— Kee 


Total, excluding 
Sullivan County: 


Breaker........ 29, 408| 16, 020| 45,428] 7,647| 4,704| 10, 543| 22, 894| 68, 322 208|14, 231, 334| 2.88 
Washery 1......|.......|.......].--....]- ----.- 123 249 372 372 189 , 406| 14. 67 
EI A A A A oul EE 90 139 229 229 207 47,341| 11.86 
otal......... 29, 408| 16, 020| 45, 428| 7,647| 4,917| 10, 931] 23, 495| 68, 023 208/14, 349, 081} 2.97 
Sullivan County... 40 15 56) REA 14 3 17 72 178 12,816} 2.24 


o | oS | oS | Es | eee | o | oe |S | A | rra | roce, 


Grand total..| 29, 448| 16,035) 45,483] 7,647; 4,931) 10, 934| 23, 512| 68, 995 208/14, 361, 897; 2.97 


1 Represents washerles for which both production and employment were separately reported. 


COAL—PENNSYLVANIA ANTHRACITE 431 


Schuylkill, and 16 percent in the Lehigh. The 1951 data include 
workers employed by the independent operators, formerly categorized 
as “bootleggers.”” These operations are now being conducted largely 
under leasing arrangements with the landowners. As pointed out in 
the discussion of production, the addition of these workers has the 
most drastic effect upon the comparability of 1951 data for the 
Schuylkill region with that for earlier years, as the illegal mining was 
confined to that area. "The addition of these workers also, of course, 
affects the employment totals of the industry. 
Detailed labor statistics are shown in tables 24 and 25. 


TABLE 25.—Average number of men working at operations producing Pennsyl- 
vania anthracite, 1950-51, by counties 


[Includes operations of strip contractors] 


County 1950 1951 ! County 1950 1951 1 
ON AA A AA 3, 880 3,019 TAZA- erger AE EE aras 32,361 | 28, 846 
Celtes Zug Eege AE 1, 685 1,286 | Northumberland................. 5, 569 6, 140 
Dauphin, Susquehanna, and SOBBNIEIIN.. 1 2cccaoniliuce:dia- 18,011 | 19,457 
AN BEE EE Lll ose RE ce 92 167 ECH A EECH 93 72 
LSGKOWAnDBSL..i..olnaroezaesez--e 10, 771 9, 886 ———— 
Lancaster, Lebanon, Northamp- 'ToOlsliaieasue Ra RAACREATA AS 72,624 | 68,905 
ton, and Snyder 3............... 162 122 


t See footnote 1, table 1. 
2 None in Wayne in 1950. 
3 Counties producing dredge coal only. 


CONSUMPTION 


Although production of Pennsylvania anthracite declined only 
3 percent in 1951 including the tonnage produced by independents, 
apparent consumption (calculated on the basis of production, im- 
ports, exports, and changes in producers' stocks) in the United States 
declined 7 percent owing to a sharp decrease in the space-heating 
market. 

The tonnage of anthracite fines mixed with bituminous coal in the 
manufacture of coke increased from 169,275 tons in 1950 to 237,136 
tons in 1951. Reported consumption at electric-power plants im- 
creased 7 percent—from 3,608,863 tons in 1950 to 3,869,512 in 1951. 
The consumption of anthracite in the manufacture of briquets de- 
clined 20 percent from the 638,356 tons used in 1950, as production 
in that industry decreased. The quantity used by railroads also 
dropped—from 771,888 tons in 1950 to 678,229 tons in 1951. 

According to the Pennsylvania Department of Mines, anthracite 
shipments to the primary anthracite market area (New England and 
Middle Atlantic States, Maryland, Delaware, and District of Colum- 
bia) comprised 96 percent of the total shipments to destinations in 
the United States, the same percentage as in 1950. Data on the 
consumption of all fuels in this area are not available; however, the 
apparent consumption of anthracite, domestic coke, briquets, and 
heating and range oils, in terms of anthracite, are shown in table 26. 

Mechanical Stokers.—According to data of the Bureau of the Cen- 
sus, United States Department of Commerce, factory sales of class 1 
stokers (burning capacity, under 61 pounds of coal per hour) increased 
from 4,191 in 1950 to 4,268 in 1951. Sales of class 2 stokers, with a 
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TABLE. 26.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets, 1948-51, based on shipments 


[Thousands of net tons] 


Dis- Per- 

Fuel nee New | New | £F. SI "| Dela- | Mary- | trict of Total | cent of 
E | York | Jersey | Y ware | land |Colum- total 
land vania bia fuels 


EE | ret | oo | A | ee | o o | ery ee ES 


Anthracite (all users): 
Pennsylvania: ! 
1948 


1940... ocd tae 3, 277 [211,191 | 2 4, 806 | 12, 194 255 429 153 | 32,395 40.0 
LEE 3, 552 |211, 054 | 2 5, 007 | 12, 690 266 464 179 | 33, 212 37.4 
US A oa a 2, 956 | 29, 482 | 2 4, 519 | 11, 512 240 422 136 | 29, 267 33.0 
Imported: 3 
A Et ene A A De DNH 1| o 
Ët VE, E E EC, DEE, EE, EN DE AE RA 
ll AP eaa 18 A Sects AR A ERA E 18 4) 
19512:52:222522 5L eren al A AA AA See etc PA ases ae 27 4) 
Briquets (for domestic use): 
Domestic origin: 
AA See 59 44 26 1 24 3 245 .3 
19040. 2 otk dels or dos 25 21 21 39 D 15 1 122 .2 
IO ccoo ae as 36 23 13 39 5) 22 à 136 .2 
NOG) A ore 42 17 25 27 5) 17 2 130 el 
Imported: 3 
iD D RM RUE EINE AA O O PA A daa metn ER A 
kt EE EE, A A AS AS A E SER 5) y 
E AR EE, ACASO OQ A ANA PATA A PER d 4 
TOD AAA AAA A A A O A An $ 4) 
Coke (for domestic use): 
Domestic origin: 
1048 EE 77 689 386 242 1 (5) ^. E 2, 096 2.2 
TO ai 592 510 281 168 (8 Iq 1, 552 1.9 
LN NEEN 617 545 348 186 fs ld E 1, 697 1.9 
OG oe seco 542 343 321 168 5 ld 1,375 1.6 
Imported: 3 
1988 AA 1 OO: A A PR A AP 39 (4) 
A 1 A O EEN A A 84 e 
A istoc 56 ZI A te deen A A A 86 1 
Eeer, (8) 9 ae o O REO IN VE 13| (4) 
Oil: Heating and range: 9 
LEE 18, 652 | 14,390 | 8,224 | 65,207 278 | 2,256 776 | 49,783 51.9 
10490... see nein 17,853 | 14,086 | 7,735 | 4,418 493 | 2,048 713 | 46, 786 57.8 
LL EE 19,807 | 15,877 | 8,558 | 5,686 476 | 2,454 783 | 53, 641 60. 4 
md ge OR A 21,302 | 16,846 | 8,701 | 6,637 558 | 2,979 990 | 58, 013 65.3 
otal: 
1948 sos ets eta a 24, 090 | 30,165 | 15, 442 | 21, 653 593 | 2,990 994 | 95, 927 100. 0 
1940 Ee O 21, 248 | 25,891 | 12,933 | 16,819 688 | 2, 493 867 | 80, 939 100. 0 
pi n 24, 086 | 27, 529 | 13,926 | 18, 601 742 | 2,941 965 | 88, 790 100. 0 
1 PAS 24,869 | 26, 697 | 13, 566 | 18, 348 798 | 3,419 | 1,128 | 88, 825 100. 0 


3 Pennsylvania Department of Mines; illicit coal not included. 
X n PORE but undetermined part of anthracito shown as shipped to New Jersey is reshipped to New 
Or d 
3 U.S. Department of Commerce. 
# Less than 0.05 percent. 
5 Less than 500 tons. . 
¢ Converted to coal equivalent upon basis of 4 barrels of fuel oil equaling 1 ton of coal. 


burning range between 61 and 100 pounds of coal per hour, declined 
15 percent to 414 units (487 units in 1950). 


DISTRIBUTION 


Data on the distribution of Pennsylvania anthracite in table 27 are 
based on reports submitted voluntarily to the Bureau of Mines by 
producers, American and Canadian wholesalers, and dock operators. 
As these data cover the coal year ended March 31, 1951 they are not 
comparable with other 1951 data in this chapter which cover the 
calendar year. 

Shipments reported to the Bureau of Mines for the 1950-51 coal 
year totaled 41.9 million net tons or slightly less than 1 percent over 
the 1949-50 total. 


COAL—PENNSYLVANIA ANTHRACITE 433 


Various reasons, such as competition from natural gas and heating 
oils, have been given for the decline in anthracite production since 
the 1947-48 coal year, but another significant factor was that the 
winter of 1950-51 marked the third successive heating season in which 
average temperatures in the primary anthracite markets ranged sub- 
stantially higher than normal. In spite of weather conditions un- 
favorable from the standpoint of anthracite consumption, shipments 
to points in the United States were approximately 2 percent higher 
than in the 1949-50 coal year and about 5 percent greater in Canada. 
Exports to Ontario were approximately 9 percent higher, but ship- 
ments to Quebec and the Maritime Provinces declined 8 and 17 per- 
cent, respectively. The most significant change in distribution oc- 
curred in shipments to countries other than Canada, as only 263,901 
net tons were exported during the 1950-51 coal year compared with 
1,040,315 tons during the 1949-50 coal year. However, monthly 
export data of the Bureau of the Census, United States Department 
of Commerce, indicate that the volume exported to non-Canadian 
destinations will exceed 2.8 million tons for the 1951-52 coal year. 

According to monthly reports of the Pennsylvania Department of 
Mines, 35.3 million net tons of anthracite was shipped from mines in 
the calendar year 1951. Of this total, 6.3 million tons, or 18 percent, 
was shipped by truck and the remainder by rail; an undetermined part 
of the rail tonnage, however, subsequently reached final destinations 
by tidewater or lake carriers. In 1951 about 55 percent of the truck 
movement, as compared to 54 percent in 1950, was destined within 
the producing region and 45 percent (46 percent in 1950), to points 
outside the region. Data compiled by the Interstate Commerce 
Commission indicate that Pennsylvania anthracite ranked second in 
1951 in carload originations and tonnage on the 49 class 1 railroads 
comprising the Eastern district. Nine of these railroads originated 
all of the anthracite produced. Anthracite rail shipments, by State 
of destination, are shown in table 28, and truck shipments, by month 
and State of destination, in table 29. 

Data compiled from records of the Massachusetts Division on the 
Necessaries of Life and the Association of American Railroads show 
that New England rail receipts of Pennsylvania anthracite in 1951 
decreased 13 percent from 1950 while tidewater receipts declined 38 
persone Details on anthracite movement to New England are shown 
in table 30. 
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TABLE 28.—Rail shipments of Pennsylvania anthracite, 1948-51, by destination, 
in net tons ! 


[Pennsylvania Department of Mines] 


Destination 1948 1949 1950 1951 

New England States............-.------------- 4, 600, 429 3, 277, 034 3, 551, 489 2, 955, 785 
NOW YO cos dd Se 14, 526, 250 10, 804, 020 10, 589, 197 9, 095, 169 
New Jersey Geseis 6, 213, 667 4, 522, 749 4, 613, 659 4, 140, 095 
Penpsgeleania 0-00a 0aanennnnmMnMMaMMM 9, 706, 429 6, 935, 710 6, 740, 610 6, 026, 25 
Delamare. AS E 283, 106 237, 479 245, 097 222, 750 
Maryland BEE 626, 948 396, 561 431, 546 397, 129 
District Sr Columb EE 214, 291 152, 940 177, 754 135, 742 
MIPEIDIR A O E UE eL 118, 611 84, 275 73, 809 75, 982 
A EE 118, 735 50, 673 94, 022 85, 303 
A ese eee. Baek 94, 492 66, 773 80, 209 $ 
o SE 286, 888 152, 791 211, 366 207, 291 
Wisconsin... ia 627, 366 463, 625 489, 784 355, 852 
Minnesoll.. candor ccoo rara 48, 683 47, 944 61, 353 0 
A EE 351, 304 235, 703 249, 088 171, 315 
Other Btates LLL eee 57, 070 57, 148 86, 213 144, 861 

Total United States...........-...--...-- 37, 874, 269 27, 485, 425 27, 695, 196 24, 100, 027 
CAMA Ary sies tua hee os eee ia 3, 977, 698 3, 154, 387 3, 620, 573 3, 199, 775 
Other foreign countries......................... 913, 920 671, 350 35, 139 1, 724, 439 

Grand total.............................- 42, 765, 887 31, 311, 162 31, 350, 908 29, 024, 241 


1 Does not include dredge coal. 


TABLE 29.—Truck shipments of Pennsylvania anthracite in 1951, by month and 
State of destination, in net tons ! 


Destination January | February| March April May June July 
Pennsylvania: 
Within region............-- 450,529 | 401,144 | 310,642 | 259,577 | 237,591 | 189,725 118, 441 
Outside region. ............ 225,283 | 195,917 | 156,725 | 108,918 | 157,811 | 150, 504 94, 639 
New York..................... 23, 182 34, 129 30, 501 23, 381 26, 364 33, 708 21, 288 
New Jersey...................- 39, 860 37, 967 31, 281 19, 613 32, 553 35, 982 22, 968 
Delaware EE 3, 386 2, 986 1, 363 795 568 365 439 
E , 308 3, 794 2, 069 1, 031 668 1, 759 1, 005 
District of Columbia........... A O A, A esee 
Other States. .................. 2, 332 2, 016 1, 789 1, 048 1, 181 1, 409 1, 110 
Total: 1951..............- 748,886 | 678,371 | 534,370 | 414,363 | 456,736 | 413, 452 259, 890 
1050: A 607,265 | 624,231 | 900,883 | 494,835 | 461,819 | 437,820 341, 274 
Percent 
Destination August D ba Total | of total 
trucked 
Pennsylvania: 
Within region.............. 192, 586 430, 601 |3, 501, 473 55. 5 
Outside region............. 143, 978 193, 390 |1, 983, 851 31.4 
Now ER eieiei Ae 32, 306 41,936 | 386, 318 6.1 
New Jersey..................-. , 366 30, 439 | 378, 520 6.0 
Marylane A A 1, 227 2, 801 17, 519 .9 
ee 555 3, 177 25, 189 .4 
District EEN AA AAA PA 278 8 H, est 702 (2) 
Other States. .................. 1, 180 1, 555 18, 254 .3 
Total: 1951............... 398, 198 | 403,066 | 616, 714 1 103, 899 |6, 311, 826 100. 0 
1080: 22:222 607,973 | 525,753 | 575,161 | 565,991 | 737,680 |6, 880, 685 100. 0 


1 Compiled from reports of Pennsylvania Department of Mines. Does not include dredge coal. 
? Less than 0.05 percent. 
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TABLE 30.—Receipts of anthracite in New Engand, 1917, 1920, 1928, 1927, and 
1940-51, in thousands of net tons 


Toni. oa 
1 recelp receip 
Year ers Receipts| Im- | of Penn- | Year in tS | Receipts| Im- | of Penn- 
water’! by rail? | ports? yena | water 1 b 2 | ports! bs 
cite 4 cite 4 
JULT oos. 4, 421 7,259 1 11,679 || 1944...... 398 5, 836 12 6, 222 
192022. 3, 521 7, 804 1 11,324 || 1945_.... 331 4,750 (8) §, 081 
1973. AN 4, 082 8, 102 145 12,039 || 1946..... 399 5, 244 |.........- 5, 
LEE -ae. 2, 421 6,725 106 9, 040 || 1947_.... 4,498 |.........- 4, 738 
1940..... 648 4,174 135 4,687 || 1948..... 217 4,646 |.........- 4, 863 
1041-2 682 4, 870 76 5, 477 || 1949..... 110 3,336 |.........- 3, 446 
104200: 581 5, 393 139 5,835 || 1950..... 81 3, 615 18 8,678 
1043...» 575 5, 310 164 5,721 || 1951..... 66 3,135 27 9, 174 


1 1941 and earlier years from Commonwealth of Massachusetts, Division on the Necessaries of Life; data 
for 1942 and succeeding years, as reported by Association of American Railroads. 

2 Commonwealth of Massachusetts, Division on the Necessaries of Life, 

3 U. S. Department of Commerce. 

4 Total receipts by rail and by tidewater less imports, 

5 Less than 500 tons. 


There was a substantial reduction in the Lake movement of anthra- 
cite in 1951, as loadings at Lake Erie. ports dropped almost 25 percent 
from the 1950 volume of 611,409 tons. Loadings at Lake Ontario 
ports totaled 58,228 tons, down 65 percent from 1950, while receipts 
at upper Lake docks totaled 503,455 tons in 1951, a decline of 27 
percent. 

Shipments of anthracite from the Lehigh, Schuylkill, and Wyoming 
regions, 1890-1951, are shown graphically in figure 3. 
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FIGURE 3.—Anthracite shipped from Lehigh, Schuylkill, and Wyoming regions, 
1890-1951 
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STOCKS 


Producer’s stocks of Pennsylvania anthracite at the end of December 
1951 totaled 982,396 tons compared with 1,268,300 tons in December 
1950, a decrease of approximately 23 percent. Stocks on the upper 
Lake docks were also down, falling from 242,237 tons at the end of 
December 1950 to 197,790 tons in December 1951; the low point for 
the year was reached in March, when only 92,958 tons was in stock 
on the upper Lake docks. Anthracite stocks at electric utility plants 
at the close of 1951 were approximately 9 percent higher than in 
December 1950 and during the latter months of the year exceeded 
5 million tons. Stocks of class I railroads again declined, totaling 
49,097 tons at the end of December 1951 compared to 61,081 tons in 
1950. 

Stocks of anthracite in retail dealers’ yards on December 31, 1950 
were estimated by the Bureau of Mines at 3,452,000 tons, comprised 
of 2,041,000 tons of Egg, Stove, and Chestnut sizes, 342,000 tons of 
Pea, and 1,069,000 tons of Buckwheat No. 1 and Buckwheat No. 2. 
Stocks on December 31, 1951, were estimated as follows: Egg, Stove, 
and Chestnut sizes, 1,552,000 tons; Pea, 283,000 tons; and Buckwheat 
No. 1 and No. 2 sizes, 859,000 tons. 


PRICES 


Pursuant to the Defense Production Act of 1950, the Office of Price 
Stabilization placed ceiling prices on Pennsylvania anthracite at the 
mine or preparation plant by the issuance of Ceiling Price Regulation 
4, effective February 1, 1951. As the producers had incurred higher 
costs after the outbreak of the conflict in Korea in 1950 owing to 
increases in miners’ wages and taxes the ceiling prices set generally 
reflected these higher costs. Under CPR-4, the practice of making 
service charges for split cars, oil and calcium chloride treatment, 
pocket loading of trucks, etc., was continued. In addition, those 
companies that had in the past sold coal from certain seams or prepa- 
ration plants at a premium (usually $0.25 per ton) were permitted to 
add the extra charge to the established ceilings. | 

The entire ceiling price structure was based upon the specifications 
for “standard” anthracite, as approved by the Anthracite Committee 
(see table 4), and specified the amounts by which the ceiling prices 
had to be lowered for substandard coal. Ceiling prices for standard 
anthracite were as follows: Broken, $14.20 per net ton; Egg, $14.45; 
Stove, $14.70; Chestnut, $14.60; Pea, $11.40; Buckwheat No. 1, 
$8.00; Buckwheat No. 2 (Rice), $6.40; Buckwheat No. 3 (Barley), 
$5.10; and Buckwheat No. 4 and smaller, $4.10. Prices on coal not 
meeting the specifications for standard anthracite were $1.15 less per 
ton for Broken through Chestnut sizes; $1.00 for Pea; $0.70 for Buck- 
wheat No. 1; $0.60 for Buckwheat No. 2 (Rice); $0.50 for Buckwheat 
No. 3 (Barley); and $0.40 for Buckwheat No. 4 and smaller. Ac- 
cording to Saward's Journal, prices being quoted in December 1951 
were either the ceiling prices shown above, or $0.25 per ton higher for 
the premium coals. Data compiled from reports of the Bureau of 
Labor Statistics, United States Department of Labor, on retail prices 
dm fuels in selected cities for 1951, by months, are shown in 
table 31. 
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TABLE 33.—Average sales realization per net ton on Pennsylvania anthracite 
shipped from breakers to points outside producing region, 1947-51, by region 
and size 


[Value does not include margins of separately incorporated sales companies] 


Lehigh region Schuylkill region 
Size 
1947 1051 | 1947 
Lump ? and Broken.......... $10. 21 $13. 26 do 2 
(4 AE BANE NONE 10. 23 13. 51 
¡32 10. 23 13. 98 0 A 
Chestnut..................... 10. 24 13.96 | 10.07 
C MOT RPM T RUDE TN 8. 44 10,91 | 8.17 
Total domestic.........- 9.97 13.50 | 9.77 
Buckwheat No. 1............ 5.97 7.68 | 5.76 
Buckwheat No. 2 (Rice) tee 4, 93 6.05 | 4.78 
Buckwheat No, 3 (Barley)...| 3.57 4.75 | 3.62 
Buckwheat No, 4............ 2.65 .73 | 2.39 
Other (including silt)........ 2.21 3.10 | 2.16 
Total steam............ 4.25 5.40 | 4.09 
Total all sizes. ......... 7.43 9.85 | 6.97 
Sizo Wyoming region 
Lump ? and Broken.......... $9.87 [$11.06 [$11.66 ($12.10 [$12.96 |.......l.....ooloo.ooooloooooo-[ocooo.. 
d EE A 10.01 | 11.15 | 11.54 | 12.03 | 13.27 |.......l....-..L....-..L.......l....... 
BLOVEÉ. eier 9.98 | 11.24 | 11.61 | 12.21 | 13.79 $11.36 $9.67 |$10.96 |$11.74 | $12. 56 
Chestnut..................... 9.98 | 11.20 | 11.60 | 12.20 | 13.62 | 10.20 | 9.59 | 10.98 | 11.50 | 13,14 
POR... A ek 8.19 | 9.31 | 9.70 | 9.98 | 10.62 | 9.28 | 7.86 | 8.88 | 9.50 | 10.33 
Total domestic......... 9.81 | 11.04 | 11,42 | 11.99 | 13.37 | 10,12 | 9.31 | 10.71 | 10.89 | 12.06 
Buckwheat No. 1............ 5.81 | 6.50 | 6.63 | 6.83 | 7.55 | 3.98 | 5.99 | 5.00 | 6.25 7.39 
Buckwheat No. 2 ned aS 4.84] 5.48| 5.68| 5.76 | 6.04 | 3.14 |.......|......- indicó 3. 80 
Buckwheat No. 3 (Barley)...| 3.63 | 4.15] 4.37| 4.58 | 4.89 |.......|.......]|.-..--.|--..-..|- ---.-- 
Buckwheat No. 4............ 2.49) 3.01 | 3.32 | 3.54] 3.94 |.......|.......].......]...---.]-..-.-- 
Other (including silt)........- 1.74 | 2.13 | 2.81 | 2.72 | 3.00| L98| 4.10| 3.26 | 4.00 |....... 
Total steam............ 4.67 | .5.30 | 5.63 | 5.77| 6.17| 2.39 | 4.50 | 3.44| 4.95 4.62 
Total all sizos.........- 8.27 | 9.35 | 9.77 | 10.17 | 11.20 | 6.54 | 7.580 | 9.26 | 8.58 7. 99 


Egg. dz. uu unEE RENS 
8tovo............- Ge 
Chostnut..................... 
Chicco dada 
Total domestic......... 
Buckwheat No. 1............ 
Buckwheat No. 2 Mina Fees 
Buckwheat No. 3 (Barley)... 
Buckwheat No. 4............ 


1 See footnote 1, table 
3 Quantity of Lump included Is insignificant, 
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TABLE 34.—-Average value per ton of Pennsylvania anthracite, 1950-51, by 
regions ! 


[Data include washery and dredge coal] 


1950 1951 2 
Region Shipped] Loc] | Col | Total | Shipped] yoo) | Col- | Total 

outside aloe liery | produc- | outside wales lier produc- 

region x fuel tion region fue tion 
BNET E ee $8. 82 $9. 98 $6. 52 $8. 83 $9.52 | $10.65 $6. S1 $9. 52 
SCOUT idea 8. 20 6.77 2.47 8.05 8. 52 7.72 2. 88 8. 40 
ATA PAPA AA 10. 06 8. 63 3. 38 9. 63 11.14 9. 61 4. 22 10. 68 

Total, excluding Sulli- 

van County.--------- 9. 12 8. 28 3. 66 8. 90 9. 70 9. 10 4. 36 9. 51 
Sullivan County............. 8. 58 8.09 darse 8. 60 7. 99 NEEN caseo 8. 58 
Grand total.-..-------- 9.12 8. 28 3.66 8. 90 9. 70 9. 10 4. 36 9. 51 


1 Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 
3 See footnote 1, table 1. 


FOREIGN TRADE ? 


Exports of Pennsylvania anthracite to all countries totaled 6 
million net tons in 1951, & 53-percent increase over 1950. Although 
shipments to Canada declined 8 percent from the 1950 total, exports 
to the rest of the Western Hemisphere and to Europe increased 
substantially. The tonnage exported in 1951 represented the fifth 
largest annual total recorded in the history of the industry. 

In the latter half of 1950, it became apparent that, even though 
western European coal production had shown progressive improve- 
ment since the close of World War II and had almost reached the 1938 
level, requirements could not be met adequately without the im- 
portation of large quantities of American E As a result, shipments 
of anthracite to Europe in 1951 totaled 2.4 million tons. Monthly 
data of the Bureau of the Census, United States Department of 
Commerce, show that the revival of the trade with Europe began in 
December 1950, as 50,059 tons of the 1950 total of 81,930 tons was 
shipped in that month alone; exports to Europe for the first quarter 
of 1951 totaled 147,008 tons; the second quarter, 352,960; the third 
quarter, 894,221; and the fourth quarter of the year, 1,032,458. It 
is estimated that approximately 46 percent of the total exported to 
Kurope in 1951 consisted of Pea and larger sizes and the remainder 
Bucwheat No. 2 and smaller. Export data are shown in detail in 
table 35. 


2 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. . 
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TABLE 35.—Anthracite exported from the United States, 1950-51, by country and 
customs district, in net tons 


IO. S. Department of Commerce] 


Country 1950 1951 Customs district 1950 1951 

North America: North Atlantic: 

ermuda................ 442 476 Maine and New Hamp- 
British West Indies...... 2 62 SHI) ose keaeac 620 9, 686 
Canada.. ...............- 3, 708, 285 | 3, 484, 800 New York.............. , 939 3, 
2 AAA pos ee 22, 788 Philadelphia............ 108, 2, 470, 088 
Mexico. ................- 9, 553 16, 0: Massachusetts. ........./........--- 

South America: South Atlantic: 

A AAN 1, 568 Maryland...............]....-...... 576 
TAG e A EE 679 Virginis... .............. 203 3, 248 
aano perta rU MEVS. EER 1,276 || Gulf Coast 
Colombía...............- 10 SNA nuu 697 
^u) PEMNKREENT a IA 1, 209 New Orleans...........- 10 1 
Uruguay AAA A 1,285 || Mexican border: Laredo.... 119 47 
Venezuela..............- 5 13 || Northern border: 

Europe UTA lO casonas 2, 507, 193 | 2, 354, 024 
PA AN 32, 516 akota................. 2, 
Belgium-Luxembourg.... 20, 744 226, 780 Duluth and Superlor.... 6, 827 1, 854 

enmark................|.-......... 1, 946 Michlíigan..............- 
France................... 50, 614 | 1, 337, 438 Montana and Idaho.....|........... 14 
Germany.. ............. |... .......- 14 Ohl9o:...isosn dee e cU 20. 237 8. 153 
Ireland..................|..........- 6, Rochester. .............. 89, 962 17, 396 
E AS A 45, 302 St. Lawrence............ 1, 138, , 086, 779 
Netherlands. ............]........-.. 490, 545 ermont................ 12 
a A EE emen ce 190, 269 —_MMMNMMMMM 
Switzerland..............|]........... 84, 553 Jo MER 3, 891, 569 | 5, 959, 175 
Yugoslavia. ............. 10, 572 10, 618 
Asla: 
A VE EE 20 
Saudi Ar&bia............|..........- 14 
Other Asía............... d A E 
ica: 
Belgian Congo..........- 1, 113 2, 238 
Other Africa. ............ Kee 
uk, CDEN 3, 891, 569 | 5, 959, 175 


The decline in shipments to Canada from 3.8 million tons in 1950 to 
3.5 million in 1951 may be attributed to the continuation of mild 
weather conditions, with temperatures averaging well above normal 
in the eastern part of that country, as over 95 percent of the anthracite 
shipped to Canada in recent years has been space-heating sizes (Buck- 
wheat No. 2 and larger). Competition from Welsh anthracite declined 
during the year, as shipments to Canada from Great Britain fell from 
395,865 tons in 1950 to 291,655 in 1951. 

Imports of anthracite for consumption in the United States totaled 
26,812 net tons in 1951; all came from Great Britain. Details on 
imports are presented in table 36. 


TABLE 36.— Anthracite imported for consumption in the United States, 1950-51 
by country and customs district, in net tons 


(U. S. Department of Commerce] 


Lu —— Ll MU Ax leen 


FOE RD ROM 26, 812 || Michigan. ....................-.. 
— ——|| New Orleans....................- 206 |........ 
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TECHNOLOGY 


The Bureau of Mines anthracite research laboratory at Schuylkill 
Haven, Pa., was virtually completed in 1951. It was expected that 
research on problems relating to the mining, preparation, and utiliza- 
tion of anthracite would be accelerated as rapidly as available funds 
permitted, with completion of the laboratory and formation of the 
various advisory committees. For several years before erection of the 
laboratory, Bureau personnel stationed in the anthracite region 
cooperated closely with the industry and the Anthracite Institute in 
practical research work. Research begun in 1944 was continued on 
scraper-shaker loading machines for driving gangways, and tests were 
run with the Eickhoff shearing machine, model DEK, to obtain data 
on power requirements for cutting anthracite. The Korfmann uni- 
versal shearing machine, model SK-20, was tested to determine its 
power characteristics, maneuverability, and general qualities in cutting 
anthracite. Experiments were also made on pneumatic packing with 
a Brieden machine. Much of this research has been discussed previ- 
ously in Minerals Yearbook chapters on Pennsylvania anthracite, and 
various publications related to this work are cited in those chapters. 
Formal establishment of the industry groups advisory to the labora- 
tory was expected to be of valuable assistance in selecting and com- 
pleting projects. Mining projects underway in 1951 or planned for 
early 1952 related to: Loads borne by roadway supports (the objective 
of this study was to obtain data on loads borne by mine timber as a 
basis for designing a steel protection shield to eliminate the installation 
of timber by face miners); a mechanical method for mining coal left 
below rock holes in thick, steeply pitching anthracite beds; com- 
pressed-air transmission, distribution, and storage underground in 
anthracite mines; the use of yielding steel supports (Becorit props) in 
mining thick, flat seams; continuation of practical research in back 
filling with Brieden pneumatic packing machines; continuation of 
experimental work with the Bureau of Mines scraper-shaker loading 
machine; mining of steeply pitching anthracite beds by induced block 
caving; and the use of lightweight concrete roof supports. 

In anthracite utilization, the Bureau worked principally on the 
operation and performance of small commercial and industrial 
anthracite-burning equipment. This was a continuing project con- 
ducted in the anthracite research laboratory heating plant and boiler 
room. Research also was continued cooperatively with private 
industry on investigations in atmospheric fixed-bed-type anthracite 
gas producers. Information obtained from the gas-producer tests 
would supplement information already obtained on this subject from 
cooperative work conducted for a number of years by the Anthracite 
Institute, the Commonwealth of Pennsylvania, and Pennsylvania 
State College. Cooperation was given to the Anthracite Institute 
and private industry on projects and tests related to the feasibility of 
making from bone coal a producer gas for underfiring colliery boilers. 

In coal preparation the Technical Advisory Preparation Subcom- 
mittee recommended that launder-screen investigations be continued, 
that studies on dewatering and drying fine coal be inaugurated, and 
that work begin on grinding anthracite to obtain the necessary data 
for determining the merits of hammer-mill and roll crushing in pre- 
paring anthracite. The subcommittee also suggested that a study 
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be made of the removal of cinders from anthracite, as this problem is 
important in preparing anthracite recovered by strip-mining and 
spoil-bank operations. 

The Bureau of Mines has done considerable investigation of the 
anthracite mine-water problem, most of which has been discussed 
briefly in previous anthracite chapters of Minerals Yearbooks. Mine 
water from anthracite workings is generally pumped, drained away 
by gravity, or stored underground in huge quantities. The drainage 
systems in the anthracite region handle over 200 billion gallons of 
water annually; of this, more than 150 billion gallons is pumped to 
the surface. uch of this water is used in the breakers in preparing 
coal, for allaying mine dust, in hydraulic back-filling, and for com- 
bating fires, etc. 

To obtain a sound foundation upon which engineering studies of 
the mine-water problem could be based, it was first necessary to gather 
reliable data on all factors involved, such as the quantity of water 
impounded in abandoned and active mines, the volume of water bein 
pumped from each mine, the condition of barrier pillars in abandoned 
mines or serving as protection for active workings, the extent and 
depth of the glacial deposits overlying the coal measures in the 
Northern field, the characteristics of water, and the effect of mine 
water upon surface streams. Many of the data required have been 
obtained by the Safety Branch of the Health and Safety Division of 
the Bureau of Mines, and the Bureau is continuing its engineering 
survey. 

It has been suggested that the long-range solution of the anthracite 
mine-water SCH E might best be accomplished by a gravity tunnel 
system and several pumping plants. The proposal envisages a tunnel 
80 miles in length and 16 feet in diameter, lined with concrete. Con- 
struction sould be on a grade of 1 foot per mile, starting at a point on 
the Susquehanna River near Conowingo, Md., and extending to 
Mahanoy City, Pa., with laterals draining water from the Segoe 
and Western Middle fields. From Mahanoy City to Glen Lyon—a 
distance of 23 miles—the tunnel would have a diameter of 14 feet. 
From Glen Lyon the tunnel would extend along the Northern field 
38 miles to Scranton; this segment of the tunnel would start with a 
diameter of 13 feet and progressively decrease in size to 9 feet at its 
end. A survey was run along the proposed Conowingo-Glen Lyon 
tunnel system to locate possible shaft sites, and diamond-drill holes 
were put down at 15 places to determine the character of the under- 
lying rock.? Information obtained from this drilling and other data 
pertaining to the proposed tunnel are published in Bureau of Mines 
Bulletin 513. 

Work at the Anthracite Institute’s laboratory at Wilkes-Barre, Pa., 
during 1951 was divided into basic research, development of equip- 
ment, and testing. of equipment. In addition to its own research, the 
institute cooperated on technical projects with Pennsylvania State 
College, the Bureau of Mines laboratory at Schuylkill Haven, and 
various research groups of the bituminous-coal and coke industries. 


3 Ash, S. H., Doherty, R. Emmet, Miller, P. 8., Romischer, W. M., and Smith, J. D., Core Drilling at 
Shaft Sites of Proposed Mine-Water Drainage Tunnel; Anthracite Region of Pennsylvania: Bureau of 
Mines Bull. 513, 1962, 43 pp. 
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Basic studies were begun during the year on the use of anthracite 
as a filtering aid by the chemical industry. Plant-scale tests using 
Chestnut-size bone coal in the Wellman-Galusha gas producer were 
conducted in cooperation with the Wellman Engineering Co. and the 
Bureau of Mines. The institute continued to investigate the possi- 
bility of promoting the use of anthracite in the drying of farm products. 
A low-cost tobacco-curing furnace was developed in the laboratories 
and received its first trial during the past curing season in Ontario, 
Canada, and in North Carolina. In its investigations of the develop- 
ment of equipment, the institute’s laboratory conducted considerable 
research on commercial crossfeed stokers, and a new-type furnace for 
heating small, prefabricated homes was designed and built. 


WORLD PRODUCTION 


World production of anthracite in 1951 increased 4 percent over the 
1950 output. Slight increases occurred in virtually all producing 
countries except the United States, North Korea, and Portugal. 
World production data for 1946-51 are presented in table 37. 


TABLE 37.— World production of anthracite, 1946-51, in thousands of metric tons 
[Compiled by Pauline Roberts] E 


Country 1946 1947 1948 1949 1950 1951 
Belgium 13.oz E EE a 4, 783 5, 121 5,853 5,839 5, 712 6, 500 
DI he seno ex ae a 27 27 27 27 30 35 
¡LT A IEA 757 878 1 600 11,000 1 2, 000 1 4, 000 
ARES Heg ERE MC 8, 313 8, 042 3 9, 299 1 9, 000 18, 800 1 9, 800 
French MOroO001 E a5 oe cr me max me 222 209 290 341 368 394 
Germany: ? 
NASAL o e 167 198 204 217 238 238 
West Germany eegend ée ee 3,877 5, 216 6, 183 7, 433 37,800 8, 300 
E TOA A AA 262 248 355 379 3 502 645 
TEL e A20 NN EE 123 122 89 348 3 98 2 100 
TA E A es te PE 105 115 87 75 68 82 
A ne ce Gane ee 444 648 852 776 686 1, 089 
Korea: 
Korea, Republic of...----------------- 242 475 799 1, 03 13 586 1 600 
NOTI Koread E 0L e ere ER 830 1, 340 1, 500 1, 500 1, 500 1, 000 
NewZealand o onu is cai 2 2 2 2 2 
PRA A A EE 82 82 42 28 327 129 
A Er RN EA A 380 370 387 443 426 418 
RUMAA LAA? AR ARA A 24 125 1 30 135 
eia ERT ag eee ee 1, 458 1, 411 1, 463 1, 439 1, 504 1, 601 
AL dO me E A eee ER 1 110 110 
Ro SA 41, 050 45, 975 52, 425 58, 975 66, 000 67, 760 
UnitediKingdom- Mosca mir 3, 548 3, 657 3, 860 3, 783 3 3, 621 1 4, 300 
United States (Pennsylvania)............. 54,891 51, 882 51, 836 38, 738 39, 986 38, 709 
Total (estimate). --.---------------- 121,650 | 126,120 | 3 136,200 | 131,100 | 3 140, 000 145, 700 
1 Estimated. 


2 Including semianthracite. 
3 Revised figure. 


Cobalt 


. By Hubert W. Davis and Charlotte R. Buck 


de 


GENERAL SUMMARY 


OBALT consumption in the United States in 1951 reached the 
C record total of 9,933,000 pounds, a 20-percent gain over 1950, 
itself a record year. Consumption of cobalt for high-temperature 
alloys, alloy hard-facing rods, and cemented carbides more than 
doubled in 1951, and substantially more cobalt was used in high-speed 
steel. These gains, however, were partly offset by substantial losses 
in consumption of cobalt in magnets, ground-coat frit, pigments, and 
low-cobalt alloy steels. Consumption of cobalt metal in 1951 was 
24 percent greater than in 1950, but seven times more purchased 
cobalt scrap was used. These gains were balanced to some extent by 
reduced consumption of cobalt oxide, salts, and driers. So great was 
the demand for cobalt that, effective February 1, 1951, it was put 
under complete allocation by the National Production Authority, 
which also prohibited its use in manufacturing less essential products 
or in products in which substitute materials might be used effectively. 
Cobalt-metal production in the United States in 1951 was 8 percent 
over 1950; but imports, which established a new record, were 21 
percent larger. Sales of cobalt metal in the United States, however, 
were virtually the same in 1951 as in 1950; those to industry gained 
22 Etage but deliveries to the National Stockpile were 38 percent 
smaller. 

The demand for cobalt oxide declined substantially in 1951, chiefly 
because of the limitations on use in ground-coat frit for porcelain 
enamel and in pigments. The output of oxide in the United States 
exceeded that in 1950 by 23 percent, but imports were 52 percent : 
less; sales declined 27 percent. Production and shipments of hydrate, 
salts, and driers were substantially smaller than in 1950. 

A large part of the cobalt metal, oxide, hydrate, and other cobalt 
products sold in the United States is made from crude cobalt (white 
alloy) produced in Belgian Congo. Imports of white alloy from 
Belgian Congo exceeded those in 1950 by 6 percent. Belgian Congo 
also supplied a substantial quantity of cobalt granules, which are 
produced from precipitates recovered from the solutions used in 
electrolytic copper plants. Some cobalt products sold are made from 
domestic, Moroccan, and Canadian ores. The output of domestic 
ore was 12 percent greater than in 1950, and imports of Canadian ore 
were up 94 percent. Consumption of cobalt white alloy and ore 
increased 13 percent. 

The prices of cobalt metal and oxide were advanced 60 and 38 cents 
a pound, respectively, during 1951. 
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Allocation of cobalt to the free-world countries for the fourth 
quarter of 1951 was announced on October 11 by the International 
Materials Conference. The United States was allocated 1,212 metric 
tons or 59 percent of the total. 

A report on the utilization of cobalt and other metals was issued 
by the Joint Subcommittee of the International Materials Conference.! 

Government Regulations. —An amendment of December 30, 1950, 
to National Production Authority Order M-10 in effect constituted a 
completely new order, inasmuch as the former Order M-10 contained 
only inventory-control provisions. In addition to carrying these on 
in similar form, amended Order M-10, effective January 31, 1951, 
prohibited the use of cobalt in manufacturing specified products that 
are relatively less essential or in which substitute materials might be 
effectively used; established limits on additions to inventory; and 
placed cobalt under allocation by prohibiting, subject to limited 
exceptions, deliveries not covered by allocation authorizations to be 
issued monthly by the National Production Authority. 

The Office of Price Administration, under General Overriding Regu- 
lation 9, Amendment 4, exempted from price control cobalt ore and 
cobalt metal, effective August 10, and under General Overriding 
Regulation, Amendment 9, exempted cobalt oxide, effective Octo- 


ber 12. 
DOMESTIC PRODUCTION 


Mine Production.—Despite the fact that the United States is the 
largest consumer of cobalt in the world, only a small pet of its 
requirements have been furnished by domestic ore. (Table 1 shows 
domestic production and shipments through 1951.) However, there 
was a prospect of decreased dependence on foreign sources by 1954, 
when full production will have been attained by Calera Mining Co. 
in Idaho and Cobalt-Nickel Reduction Co. in Missouri. 

Production and shipments of cobalt ore in the United States in 
1951 were 12 and 14 percent, respectively, greater than in 1950. 

The Bethlehem Steel Co. was the chief producer of commercial 
cobalt ore in the United States in 1951. The cobalt-bearing mate- 
rial (averaging 1.42 percent cobalt in 1951) is obtained as a flotation 
sulfide concentrate from the magnetite mined at Cornwall, Pa. The 
cobalt-bearing material is shipped to the Pyrites Co., Wilmington, 
Del., where it is processed into metal and other cobalt products. 

The Sullivan Mining Co., Kellogg, Idaho, continued to recover 
cobalt at its electrolytic zinc plant in 1951 but, as in previous years, 
made no shipments. In 1951 it recovered 107 short tons of residues 
containing 7,885 pounds of cobalt. 

The St. Louis Smelting € Refining Division of National Lead Co. 
continued to produce an iron concentrate carrying cobalt, nickel, and 
copper at its property near Fredericktown, Madison County, Mo. 
The cobalt content of reject concentrate produced in 1951 was 
3.75 percent. Construction of a 50-ton plant (head feed) to process 
this is planned to begin early in 1952. The plant will be operated 
by Cobalt-Nickel Reduction Co. and is expected to produce cobalt, 


1 International Materials Conference, Utilization of Manganese, Nickel, Cobalt, Tungsten, Molybdenum. 
Washington, December 1951, 94 pp. 
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nickel, and copper at an annual rate of 1,386,000, 1,852,000, and 
1,418,000 pounds, respectively. 


TABLE 1.—Cobalt ore produced and shipped in the United States through 1951 


Produced Shipped from mines 
Year Gross Gross 
weight | content | weight | content 
tons) (pounds) ns) (pounds) 
Previous to 1921 (partly estimated) ..................... OH 730, 000 (1) 730, 000 
1921-32 (partly estimated) .............................. 93 9, 300 41 5, 
po MN E O A A 2 AS lebeeeeeccocs 
jo HR 31 000. AAA A 
A A A 23 1906 A e seas coun 
oM "——— — áM——o(— A" 6 920 | A ecc 
EE 2 3 023 AN AAA 
A EE 16 1:078: AAA A 
EEN A LU 27 e 01 PAN A 
A EE 5, 048 133, 800 4, 500 127, 000 
MOA E A A A UN 19, 127 505, 377 20, 031 521, 627 
hr, A A s eas ELE ELLE mE 26, 241 735, 23, 741 661, 657 
Ee 27, 103 732, 28, 541 763, 772 
A A s Lee edi 18, 407 828, 515 17, 539 556, 68 
A NEU 19, 770 , 099, 17, 528 1, 281, 681 
(hr, LEE 15, 620 518, 378 15, 542 506, 
MONT A SEM AN TRASH, 22, 348 645, 205 23, 442 676, 612 
A EE ETE 25, 721 687, 4 22, 173 580, 7 
Helene A A = 19, 599 521, 656 25, 175 673, 773 
Eege 28, 660 809, 3 23, 662 660, 
MOON EEN 28, 485 902, 629 26, 564 755, 631 
SEO (5) 8, 870, 322 (1) 8, 501, 052 


1 Data not available, 


The Calera Mining Co., a wholly owned subsidiary of the Howe 
Sound Co., began production of cobalt concentrates in June 1951 
at its Blackbird mine at Cobalt, Idaho. The ore carries about 0.6 
to 0.8 percent cobalt, about twice as much copper, and a little gold. 
The concentrates produced averaged 11.26 percent cobalt in 1951. 
According to the Howe Sound Co.: ? 


The concentrator at the mine, as originally designed for treating 600 tons of 
ore daily, was complete and ready for operation on July 1. The enlarged plant 
y 952 Paelty of 1,000 tons per day is nearing completion at this writing (Feb. 

; ; 

Completion of the refinery near Garfield, Utah, has not been possible because 
of frustrating delays in obtaining delivery of equipment and special supplies. 
* * * Construction of the plant has continued with a small crew and as 
equipment has been received it has been installed, or preparations have been 
made for quick installation when a larger crew is available. Barring the un- 
foreseen breaking down of delivery schedules it is now expected that the plant 
will be ready for operation by the end of June. 

No attempt was made during this time to block out additional ore and the 
small underground crew was utilized in preparing stopes for production so that, 
upon completion of the refinery, capacity operation could be developed as rapidly 
as the labor force could be expanded. The ore extracted from this preparatory 
work was milled with the concentrator operating one shift per day at partial 
capacity. Resulting copper concentrate was sold as produced and the cobalt 
concentrate was stored. This arrangement allowed for a thorough p 
testing of the new flotation process which has been developed in the researc 
laboratories of the Company. Difficulties encountered were rectified and neces- 
sary changes in the flow sheet were made and it is now- expected that results 
which will be obtained under full operating conditions will be at least as good as 
those indicated by small scale tests made in the laboratory and pilot plant. 


3 Howe Sound Co., Annual] Report: 1951, pp. 5-6. 
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The construction of additional apartments and dormitories was continued and 
is approaching completion. During the year the road between the mine and the 
main highway near Challis, Idaho, a distance of over 40 miles was improved by 
the Government and after surfacing is completed, early in 1952, it will be a 
reasonably good all weather highway. 


This, concentrator was described more fully in a trade journal 
article. 

Refinery Production.—Consumption by refiners or processors of 
cobalt contained in alloy and ore was 2,857,328 pounds in 1951— 
a 13-percent increase over 1950. However, consumption of cobalt 
intermediates by refiners or processors was 25 percent less. Of the 
alloy and ore consumed in 1951, much the greater part was utilized 
in making cobalt metal. 


TABLE 2.—Cobalt products produced and shipped in the United States, 1950-51, 


in pounds 
Production Shipments 
Product 
Gross Cobalt Gross Cobalt 
weight content weight content 
1950 
ATA: egene EEN 1,850,145 | 1,817,550 | 2,280, 321 2, 240, 834 
o AAA 522, 666 371, 215 570, 394 404, 618 
Pe FEX PI IRAN AA 202, 479 107, 771 271, 076 110, 917 
ENE tA e Ber NE SARS 199, 385 46, 673 199, 969 46, 806 
E AAA ARA A A Pi gio MUR E 205, 986 94, 760 212, 100 97, 591 
UA cool ERU ET E 839, 500 178, 231 777, 549 165, 314 
BAN. > EE III IA TOS 47, 620 11, 366 48, 629 12, 589 
Leed e AAA 12, 471, 700 766, 712 | 12, 450, 974 704, 839 
1951 
MOE Bp EEN 1,989, 952 | 1,955,145 | 2,022, 500 1, 987, 023 
E AAA AI AA 037, 456 457, 618 638, 896 458, 455 
E Win i TS A s 242, 264 98, 444 244, 216 97, 477 
alts: 
APOLLO MI eo p ————— M——— 87, 324 20, 611 105, 875 24, 762 
O A A A 153, 308 68, 922 160, 170 71, 924 
A RN DTP 075, 025 144, 084 713, 541 151, 634 
A E E ARA A 122, 869 28, 174 124, 976 28, 891 
DIOS E nd id 8, 739, 612 541,541 | 8,801, 734 532, 141 


TABLE 3.—Cobalt consumed by refiners or processors in the United States, 
1946-51, in pounds of contained cobalt 


Cobalt material ! 1946 1947 1948 1949 1950 1951 
Alloy and ore....-.-.-.------- 2,009,018 | 2,672,991 | 2,715,605 | 2,607,281 | 2,526,755 | 2,857,328 
Fines and granules...........- 499, 737 598, 544 393, 725 422, 493 856, 042 647, 016 
Rondelles.........--.--------- 148, 197 128, 937 107, 520 05, 759 137, 822 70, 620 
Hydrate.......--------------- 128, 740 152, 102 150. 826 129, 444 80, 497 81, 710 
Oarbongte e E 19, 243 6, 904 4, 608 2, 664 13, 944 6, 841 
A E EC A A 17, 565 48, 261 48, 549 


1 Total consumption is not shown, since the fines, granules, rondelles, hydrate, and carbonate originated 
from alloy and ore; combining alloy and ore with these materials would result in duplication. 


CONSUMPTION 


Industrial consumers established a new record in 1951, using 
9,932,993 pounds, a 20-percent gain over 1950, the previous record 


3 Mining World, Sweat, Ingenuity, Dollars; A New Mine for Howe Sound: Vol. 13, No. 12, November 
1951, pp. 40-43. 
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year. The largest single use for cobalt in 1951 was for cobalt-chro- 
mium-tungsten-molybdenum alloys, which represented 49 percent of 
the total quantity consumed and utilized 120 percent more than in 
1950. 

Magnet alloys, the largest utilizer of cobalt since 1946, dropped to 
second place in 1951 and used only 21 percent of the total consumed; 
moreover, consumption for this purpose was 26 percent less than in 
1950. <A cobalt-platinum magnet, which, in small sizes, is described 
as the world’s most powerful permanent magnet, has been developed 
by scientists of the General Electric Research Laboratory. 

Less cobalt was also used in low-cobalt alloy steels, ground-coat 
frit for porcelain enamel, and pigments. These ie however, were 
largely offset by greater use of cobalt in high-speed steel, alloy hard- 
facing rods, and cemented carbides. Cobalt salts and driers were 
utilized at a rate about 26 percent less than in 1950. 


TABLE 4.—Cobalt consumed in the United States, 1947-51, by use, in pounds of 
contained cobalt 


Use 1947 1948 1049 1950 1951 
Metallic: 
High-speed steel... l.l. 223, 148 259, 391 283, 496 235, 227 316, 084 
et er ón ————— 87,719 | 132,803 : b on S SS fa e tier 
ermanent-magnet alloys.................... ,194, a 
Soft-magnetic alloys... oo 1,016,147 | 1,352, 371 ( 42, 96 37, ' 58,652 
Cobalt-chromium-tungsten-molybdenum 
QUOVS BEE 941,087 | 1, 196, 608 | 1,238,083 | 2, 226, 199 | 4,899, 591 
Alloy hard-facing rods and materials......... 71, 545 116, 313 82, 965 260, 371 575, 268 
Cemented carbides.......................... 51, 917 85, 314 118, 522 136, 935 297, 751 
Other metallio............................... 99, 476 115, 255 116, 344 208, 574 276, 222 
Total metallic............................. 2, 401, 039 | 3, 288,055 | 3, 239, 933 | 6,191, 783 | 8, 555, 475 
Nonmetallic (exclusive of salts and driers): 
Ground-coat frit............. l.l c ll ll. 607, 316 613, 745 424, 051 683, 358 448, 983 
PICMONUS A A c sx 207, 928 232, 725 188, 606 262, 441 50, 073 
Other nonmetallic..........................- 51, 439 66, 699 84, 336 43, 826 60, 462 
Total nonmetallic. ........................ 866, 683 913, 169 696, 993 989, 625 559, 518 


Salts and driers: Lacquers, varnishes, paints, 
inks, pigments, enamels, glazes, feed, electro- 
plating, ete. (estimate) ........................ 797, 000 SIS, 000 765, 000 | 1, 102, 000 818, 000 


Eegeregie A o E, 
— o | ————— € M —  —— MÀ —  À 


Grand tolal.coscarosoccnna toscas E acueA 4,154, 722 | 5,019, 224 ¡ 4,701, 926 | 8, 283, 408 | 9, 932, 003 


Àn analysis of the function of cobalt oxide in promoting adherence 
to sheet-iron ground-coat enamels * and a study of the possibility of 
using other materials to accomplish the same result * have been made. 
A patent has been issued for “cobalt-base, cast alloys containing 
carbon, chromium and metal of the group tungsten and molybdenum 
as essential constituents, and such as are primarily adapted for cutting 
tools, particularly of the high-speed variety, and which are also 
adapted for other wear- and abrasion-resisting applications, for 
example, dies.” 7 

The use of cobalt isotope for steel inspection was reported.¿ Success- 


4 Materials and Methods, vol. 34, No. 2, August 1951, pp. 145-146. 

3 Healy, J. H.,and Andrews, A. I., The Cobalt- Reduction Theory for the Adherence of Sheet-Iron Ground 
Coats: Jour. Am. Ceram. Soc., vol. 34, No, 7 ,July 1951, pp. 207-214, 

% Healy, J. H., and Andrews, A, I., The Elements of the Third, Fourth, and Fifth Series as Possible 
EE Materials for Sheet-Iron Enamels: Jour. Am. Ceram. Soc., vol. 34, No. 7, July 1951, 
pp. . 

? Sehmuckor, R. A., Jr., and others (assigned to Crucible Steel Co. of America), Cobalt Base Alloy and 
Articles Thereof: United States Patent 2,551,170, May 1, 1951. 

8 Materials and Methods, vol. 35, No. 3, March 1952, pp. 170, 172, 
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ful application of cobalt-60 as a source of gamma rays for industrial 
radiography was also announced.? 


TABLE 5.—Cobalt consumed in the United States, 1947—51, by form in which used, 
in pounds of contained cobalt 


Form 1947 1948 1949 1950 1951 
AAA y AT, A 2, 542, 174 | 3,321,516 | 3,311,229 | 6,087,048 | 7, 634, 864 
O AAA AAA e EE 794, 372 850, 255 606, 510 964, 055 680, 452 
Cobalt-nickel compound......................... 13, 810 9, 413 4,315 3, 434 1, 786 
Ore FOR IEN 2 220 Tu Ed A IA 436 ; 
A ui E eil E t EA DIM DES 5,137 20, 040 14,872 126, 435 894, 453 
Salle nnd ARA A 797,000 818, 000 765,000 | 1,102,000 818, 000 

POA arp cas Ar e UVP 4,154, 722 | 5,019, 224 | 4, 701, 926 | 8, 283, 408 | 9, 932, 993 


The price of cobalt metal (97-99 percent, in 500-600-pound kegs) 
was increased to $2.10 & pound f. o. b. Niagara Falls or New York, 
N. Y., on January 1, 1951, and to $2.40 a pound on October 1. The 
former price of $1.80 & pound had been in effect since April 1, 1949. 
On January 1 the price of ceramic-grade oxide was advanced to $1.60 
a pound (gross weight) east of the Mississippi River, and on Novem- 
ber 8 it was raised to $1.76 a pound. The former price of $1.38 a 
pound had also been in effect since April 1, 1949. Sales of cobalt 
metal and ores were exempted from price control on Áugust 10 and 
sales of oxide on October 12. 


FOREIGN TRADE "^ 


 Imports.—Imports of cobalt into the United States established a 
new high of 10,338,000 pounds (cobalt content) in 1951 and were 14 
percent larger than in 1950, the previous record year. Belgian Congo 
continued to be the chief source, in 1951 supplying 4,929,512 pounds 
of metal and 4,083,541 pounds of white alloy containing 1,904,429 
pounds of cobalt. Belgium provided 3,000,500 pounds of metal and 
431,767 pounds of oxide containing 306,400 pounds of cobalt; both 
metal and oxide were produced from Belgian Congo alloy. Canada 
furnished 182,700 pounds of metal, 4,750 pounds (gross weight) of 
oxide, 2,237 pounds (gross weight) of salts and compounds, and 
344,872 pounds of ore containing 36,478 pounds of cobalt. Mexico 
contributed 146 pounds (gross weight) of zaffer and 192,291 pounds 
of ore containing 3,825 pounds of cobalt. France supplied 6,613 
pounds of metal, the United Kingdom 1 pound of metal and 360 
pounds (gross weight) of salts and compounds, and Germany and 
Switzerland 13 and 547 pounds (gross weight), respectively, of salts 
and compounds. 


9 CU R. G., Cobalt-60 Cuts Costs by Industrial Radiography: Steel, vol. 128, No. 1, Jan. 1, 1951, 
. 207-208, 
Phi Figures on aporia and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page 
of the Bureau of Mines, from records of the U. S. Department of Commerce. 
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TABLE 6.—Cobalt imported for Ge dei in the United States, 1947-51, by 
class 


[U. S. Department of Commerce] 


Alloy ! (pounds) Ore 
Year Pounds 
Gross Cobalt |——————————— 
Value 
weight content Gross Cobalt 
weight content 
A ee E EE 3,751,452 | 1,640, 952 , 438 s $58, 920 
Mov NODE , 879, 2,179, 473 | 8,167,545 870, 519 647, 000 
1040... EE 3,691,051 | 1,657, 788 , 009 d 9, 344 
LL A A A A 3,979,088 | 1,792,348 164, 188 18, 838 16, 003 
TOG) WEEN 4,083, 541 1, 904, 429 2 537, 309 40, 303 3 54, 015 
Salts and other com- 
Metal Oxide pounds 
Year 
Pounds Pounds 
Pounds Value (gross Value (gross Value 
weight) weight) 
dr EE 3 6,035, 153 Wë, 994, 347 752, 150 $753, 916 530 $1, 856 
1048 ee -..-...----.- 3 5,266,521 | 7,743,679 790, 300 828, 667 1,374 4, 514 
SIN beer 5,688,327 | 9,025, 595 360, 318 384, 879 359 1,167 
A oA es 3 6,706,875 |911, 210, 872 3 904, 650 | 31,009, 431 4, 649 5,927 
1051. uuo see ros soie Ree 3 8,119,326 | 16, 302, 356 430, 517 603, 855 3,157 4, 048 


1 Reported by importer to Bureau of Mines; not separately classified by U. 8. Department of Commerce. 
Value not available 
2 Includes 146 pounds of zaffer, valued at $215. 
3 Adjusted by Burcau of Mines. 


During the 29 years 1923-51 receipts of metal omen about 50 
percent of the cobalt imports, most of which were supplied by Belgium 
and Belgian Congo. Smaller quantities of metal have been received 
from Austria, Canada, Finland, France, Germany, Japan, Sweden, 
and United Kingdom. Imports of alloy represented the second- 
largest quantity (36 percent); virtually all were from Belgian Congo. 
About 10 percent of the imports of cobalt have been in the form of 
oxide, chiefly from Belgium. Substantial quantities of oxide have 
also been received from Australia, Finland, and France. Cobalt ore 
has comprised about 4 percent of total imports; Canada has been 
the largest source, with most of the remainder coming from Australia 
and French Morocco. 

Exports.—Exports of cobalt from the United States are small; 
10,275 pounds of metal, alloys, and cobalt-bearing scrap valued at 
$63,968 was exported in 1951. Some oxide, salts, and driers are also 
exported, but the figures are not separately recorded by the United 
States Department of Commerce. 

Tarif.—The duty on cobalt oxide continued to be 10 cents a pound, 
sulfate 5 cents a pound, and linoleate 10 cents until June 7, 1951, 
when it was reduced 50 percent under the Torquay Agreement. The 
duty on salts and compounds continued at 30 percent ad valorem. 
Cobalt metal and ore entered the United States duty-free. 
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WORLD REVIEW 


Virtually all cobalt occurs in combination with other metals, such 
as copper, nickel, iron, arsenic, lead, zinc, manganese, silver, and gold. 
Belgian Congo and Northern Rhodesia, where cobalt is associated 
with copper, have been the chief producing countries in recent years, 
followed by the United States, Canada, and French Morocco. These 
five countries have been supplying about 95 percent of the world 
output of cobalt. Iron pyrites from Finland, Germany, Greece, 
Italy, Norway, Spain, and Sweden contains cobalt, of which some is 
recovered. Although the quantities of cobalt in iron pyrites are 
generally very small—often only 0.05 percent—and its recovery only 
50 to 60 percent, the very large tonnage treated before and during 
the war contributed greatly to the cobalt production in Germany. It 
is reported !! that about 10 tons of cobalt concentrates is obtained 
from 100,000 tons of cinder. A complete record of cobalt output 
from iron pyrites is lacking. 


TABLE 7.—World mine production of cobalt, 1942-51, by countries, in metric 
tons of contained cobalt ! 


[Compiled by Berenice B. Mitchell} 


Country ! 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 
AUST cas 14 15 9 9 10 8 10 9 10} Q) 
Belgian Congo. ..-.-......... 1,656 | 2,061 | 1, 877 | 2, 800 | 2,150 | 3,563 | 4,322 | 4,350 | 5,148 | 5,875 
Bolivia (exports)......------- ia E EIA AA Busco. Pl E 2 () 
Duobus TE socectecs= 38 80 16 49 34 260 701 281 | 5205 4 
a AA cios q dot m (3) 3 AA A, SA A susc ans 6 
Laf Al Ee RRA 98 79 86 84 101 | 5102 (2) bi (2) 2 
TA U ee 69 27 PARA RIAS Br sacr OG 
IRAE E LAA AS 1 3 |» 15 11 7 6 GW EA EE EA 
Morocco, French. ............ 3 216 243 98 188 212 221 209 | 5420 680 
Northern Rhodesia %........- 914 943 978 874 552 420 367 402 670 678 
e e OMA PON nmm Ser A AA O. ESSEN, AE PAS (3) 
United States (shipments)... 300 346 253 581 230 307 203 306 299 . 948 
Total (estimate)........ 3,500 | 4,200 | 3,900 | 4,700 | 3,500 | 5,000 | 6,100 | 5,900 | 7,100 | 8,500 


! In addition to countries listed, Brazil, China, Germany, and Spain produce cobalt, but production 
data are not available. Estimate by author of chapter included in total. 

2 Data not available; estimate by author of chapter included in total. 

3 Less than 0.5 ton. 

4 Figures comprise Canadian ore processed in Canada and exported (irrespective of year when mined), 
plus cobalt content of concentrates made at Port Colbornó from copper-nickel ore. However, figures ex- 
clude the cobalt recovered at Clydach, Wales, from Canadian nickel-copper ores, for which estimate by 
author of chapter has been included in world total. 

5 Revised figure. 

* Year ended June 30 of year stated. 


Belgian Congo The leading source of cobalt continues to be 
Belgian Congo; the Union Miniére du Haut-Katanga, the only 
producer, reported &n output of 5,875 metric tons in 1951, & new 
record. Production of cobalt in Belgian Congo was begun in 1924 
and since that year has increased, almost without interruption; the 
total through 1951 is about 48,000 metric tons. 

Union Miniére has six 720-kw. electric furnaces at Jadotville and 
one of 2,000 kw. for smelting cobalt ores and concentrates from the 
Kolwezi, Musonoi, and Luiswishi open-pit mines. 'The cobalt con- 
tent of low-grade ore from the Kolwezi mine is raised by washing, 
and the washed ore is sent either directly to the electric furnaces at 


11 Dennis, W. H., Recovery of Nonferrous Metals from Pyrite: Mine and Quarry Eng. (London), vol. 13, 
No. 12, December 1947, pp. 358-302. 
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Jadotville or to the concentrator at Kolwezi, depending upon the 
content. The Kolwezi concentrator, now being enlarged, will have 
two stages of crushing, two grinding sections, and two flotation sec- 
tions. The vast Musonoi copper-cobalt deposit contains large veins 
especially rich in cobalt, which, in spite of the mixture of ores, are 
worked separately by selective mining. The Musonoi mine contains 
ore that attains and sometimes surpasses 6 to 7 percent cobalt, also 
ores carrying 1.5 to 2 percent cobalt but susceptible of being enriched 
by concentration up to 7 or 8 percent. These rich products are 
smelted and reduced in electric-arc furnaces at the Jadotville-Panda 
plants. The mixed copper-cobalt ore from the Luiswishi mine is sent 
directly to Jadotville. The cobalt and copper obtained from smelting 
the cobalt-rich ores and concentrates blend with other metals con- 
tained in the charge to form two alloys—a red alloy rich in copper 
and poor in cobalt and a white alloy rich in cobalt and iron but con- 
taining about 15 percent copper. The red alloy is treated in rotar 
furnaces at the Lubumbashi plant to yield & cobaltiferous slag, whic 
is returned to the electric furnaces at Jadotville to produce white 
alloy. The white alloy, containing about 45 percent cobalt, is cast 
into ingots, which are sent to Belgium and the United States for 
refining. 

The greater part of the company reserves of cobalt consists of 
oxidized copper ores containing less than 0.5 percent cobalt. The 
cobalt is recovered from these ores by two distinct methods: By an 
electrolytic process and by smelting in electric furnaces. The ores 
or concentrates that are poorest in cobalt are sent to the electrolytic 
copper plant at Jadotville-Shituru, where they are submitted to 
special treatment to recover the copper and the cobalt. The cobalt, 
which is recovered as a precipitate, is supplied to the Electrolysis 
Section. Because cobalt is an electronegative product, electrolytic 
deposition is possible only in a neutral solution. This is achieved 
by the electrolysis of a pulp containing cobalt hydrate in suspension. 
The hydrate acts as a neutralizing agent for the acid that has been 
liberated by the cathodic deposit. The harmful effect of the solids 
in suspension (about 100 grams per liter), occlusion of which in the 
cathodic deposit would lower its grade, is neutralized by mixture of 
the electrolyte through introducing an air flow through especially de- 
signed anodes. Another advantage of this air flow is that 1t activates 
reaction of the hydrates of cobalt with the acid. The electrolysis 
results in consumption of 4.5 kw.-hr. of energy per kilogram of cobalt. 

'The deposited cathodic cobalt is of the following composition: 


Percent 
(OL cu Pea al UL I X e MI E LE E 91-95 
Nivocsicand sacd RP . 45-. 7 
|y c ec T ————— (Ht .08— 2 
Ma. ire a ai .1-.3 
DA ds we a E ta Si sie 3-5 
AA A A A E A . 1-3 
Lë EE EE . O1-. 03 


The cathodic cobalt is refined in a 1,600 kv.-a. triphasic arc furnace. 
This refining, similar to the operation applied in the production of 
extra-mild basic steels, permits z slightly oxidizing fusion, which 
scorifies the manganese, and desulfuration by a reducing slag at a 
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high lime content. The zinc, volatilized in large part at the beginning 
of the operation, is eliminated by a poling operation. The liquid 
cobalt is then granulated in water and polished for export. The 
granules average about 99 percent cobalt. The company production 
of electrolytic cobalt is about 2,500 tons a year. The capacity of 
the plant will soon be increased to about 3,300 tons annually. 

On the basis of a rate of production of 4,000 metric tons annually, 
the company reported reserves of cobalt adequate for 40 to 50 years 
and anticipates that these reserves will increase after further develop- 
ment of its copper deposits. 

The operations of Union Miniére in Belgian Congo have been 
described in much detail by its chairman, and much of the above 
information has been taken from his articles." 

Canada.—Production of cobalt in Canada is measured by the 
quantities of Canadian ores processed and exported, irrespective of 
the year when mined, plus the cobalt content of concentrates pro- 
duced by the International Nickel Co. of Canada, Ltd., at Port Col- 
borne, Ontario. Canadian production figures, however, do not 
include the cobalt recovered by Mond Nickel Co. at its Clydach 
Wales) nickel refinery from the nickel-copper ores of the Sudbury 

istrict. 

According to the Dominion Bureau of Statistics, production of 
cobalt (content) in Canada was 947,216 pounds in 1951 compared 
with 583,806 pounds in 1950. 

To maintain incentive for the producers, particularly in the 
Cobalt district of Ontario, to continue to mine cobalt ores in the face 
of increasing operating costs, three advances in prices were made in 
the early part of 1951. . Effective April 1, it was reported that the 
following schedule for the purchase of cobalt in ores or concentrates, 
f. o. b. Cobalt, Ontario, would be in effect: ** 


Cobalt, percent: ^ an 
pet o IPS ONC Noh ARA E SEE a EEN $1. 00 
ESOS 2 A A NND i ee es ee ae a a ns aah es 1.15 
IN T-— A e a adi 1. 30 

us IN IRALA AA A AA 1. 40 
(ims O Ke EA p" 1. 50 
ele A PEE 1. 60 


Concurrently, it was announced that payment would be made for 
100 percent of the cobalt content in silver ores and concentrates. 
The new price schedule applies to the cobalt in such ores and con- 
centrates delivered by rail to Marmora or by truck at Deloro and 
is as follows: 


Cobalt, percent: i m 
Dac ag cuu EE e id acer sas $0. 15 
DIG UPS AIRE o o anc iac ii de eee Sale MS ; 
A AA AA 35 
ES EA E LN 50 
a ARA A A A 65 
a o 80 
AN A TES A A A PO SO apart e ER 95 
A sl o a 1.10 


12 Sengier, E. B., Katanga’s Mineral e ide Based on Many Metals: Eng. and Min. Jour., vol. 152, No. 11, 
November 1951, pp. 86-89; No. 12, December 1951, pp. 92-96. 
13 Northern Miner, vol. 37, No. 2, Apr. 5, 1951, pp. 1, 5. 
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The International Nickel Co. of Canada, Ltd., continued to recover 
impure cobalt concentrates at its Port Colborne refinery; they are 
shipped to Clydach, Wales, for refining. 

Production of cobalt by Falconbridge Nickel Mines, Ltd., was to 
begin in 1952. The company has completed a plant at Kristiansand, 
Norway, to recover cobalt from the matte contained im Sudbury 
nickel-copper ores. 

The Eldorado Mining & Refining (1944), Ltd., continued to pro- 
duce cobalt-nickel speiss at its Port Hope refinery from pitchblende 
mined at Port Radium, Northwest Territory. The speiss averages 
about 14 percent cobalt. 

French Morocco.—Production of cobalt concentrate in French Mo- 
rocco was 6,255 metric tons containing 680 tons of cobalt in 1951 
compared with 3,509 tons containing 420 tons of cobalt in 1950. La 
Société Miniére de Bou-Azzer et du Graara, Casablanca, is the sole 
producer. The cobalt concentrate contains 10 to 12 percent cobalt, 
as well as some nickel, gold, and silver. During 1951 Deloro Smelting 
& Refining Co. at Deloro, Ontario, Canada, refined some French 
Morocco concentrate to metal for the Economic Cooperation Ad- 
ministration; as a result, about 182,700 pounds of metal was delivered 
to the United States in 1951. 

Northern Rhodesia.—Northern Rhodesia was displaced by French 
Morocco as the second-largest producer of cobalt in the world in 1951. 
The Rhokana Corp., which has been producing cobalt since 1933, is 
the sole producer. The output of alloy was 1,978 short tons containing 
747 tons of cobalt in the year ended June 30, 1951, compared with 
1,954 tons containing 739 tons in 1950. The grade of ore treated was 
0.155 percent cobalt in 1951 compared with 0.137 percent in 1950. 
Concentrates produced contained 1.56 percent cobalt in 1951 com- 
pared with 1.39 percent in 1950. Work continued throughout the 
year on erection of the electrolytic cobalt refinery, which is expected 
to begin operation early in 1952. The refinery is designed for a 
production of 1,500 short tons of electrolytic cobalt metal annually. 

It was reported that the Economic Cooperation Administration 
loaned $8,400,000 to Chibuluma Mines, Ltd., to develop new sources 
of copper and cobalt in Northern Rhodesia. The deposit is near the 
southern border of Belgian Congo. Reserves of the ore deposit are 
estimated at 7,300,000 short tons averaging 5.23 percent copper and 
0.25 percent cobalt. Production is scheduled to start in 1956. The 
mine, when in full operation, is expected to yield 16,000 long tons of 
copper and 500,000 pounds of cobalt annually. 


14 Daily Metal Reporter, vol. 51, No. 158, Aug. 17, 1951, p. 6. 


Coke and Coal Chemicals 


By J. A. DeCarlo, J. A. Corgan, and Maxine M. Otero 


4e 
GENERAL SUMMARY 


EW RECORDS were established in 1951 for the production of coke 
and coal chemicals in the United States. The output of oven and 
beehive coke combined totaled 79.3 million net tons, a 9-percent 

gain over 1950 production and & 6-percent increase over the previous 
record, set in 1948. The new record was made possible by the ab- 
sence of major work stoppages, an unusually strong demand for coke- 
oven products, and the availability of adequate coking-coal supplies. 
The monthly average rate of oven-coke production was unusuall 
uniform throughout the year, ranging from & low of 95.3 percent of 
capacity in November to a level of 97.9 percent in June; it averaged 
96.5 percent for the year, the second highest annual rate on record. 
This accelerated rate of operation was &chieved in spite of the poor 
condition of a large number of old ovens, which had to be operated 
carefully. Because of the obsolescence of many ovens and the criti- 
cal importance of the coke industry to defense mobilization as well as 
the civilian economy, it became apparent that & coke-expansion pro- 
gram was necessary. Accordingly, on December 5, 1951, the Defense 
Production Administration estab ished a goal of 84 million net tons 
of slot-type coke-oven capacity by the end of 1953. The goal set 
represented a total nearly 10 million tons greater than the capacity 
actually in place on December 31, 1951. The annual coke capacity 
of ovens under construction at the end of 1951 totaled 8.1 million net 
tons; but the new construction did not entirely represent additional 
capacity, as about 1.4 million tons was for replacement of old batteries. 
Beehive-coke ovens, generally marginal producers of coke in peri- 
ods of heavy demand, produced their largest tonnage since 1943. 
The monthly rate of bechive-coke production was highest in Janu- 
ary, it averaged 23,700 net tons per day but declined thereafter and 
averaged about 20,000 tons daily during the remaining months of the 
ear. The larger part of the beehive productioa was shipped to iron 
last furnaces and was an important factor in establishing a new rec- 
ord in iron production. Of the total quantity of coke used in blast 
furnaces in 1951, 10 percent was supplied by beehive ovens, an amount 
adequate to produce approximately 7 million tons of pig iron. 
The consumption pattern of coke in 1951 in general followed that 
of the preceding year. Increases were attained in consumption by 
blast furnaces and foundries but the quantity used in manufacturing 
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FiGURE 1.—Average daily production of oven and beehive coke and pig iron and producers’ stocks of oven coke, 1942-51, by months. 
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producer gas and water gas, and in residential heating declined. The 
total used for metallurgical purposes (blast furnace and foundry) was 
the highest on record. Blast furnaces utilized 85 percent of total. 
production in 1951 compared with 83 percent in 1950; foundries, 5 
percent; the manufacture of producer gas and water gas, 4 percent; 
other industrial uses (nonferrous smelting, chemical processing, etc.), 
3 percent; household heating, 2 percent; and exports, 1 percent. 

The Defense Solid Fuels Administration was established in the 
United States Department of the Interior in December 1950 to direct 
mobilization of the solid-fuels industries (including coke and coal 
chemicals) to meet defense requirements. Functions with respect to 
distribution of coal chemicals produced at oven-coke plants were del- 
egated to the Secretary of Commerce, effective May 16, 1951. As 
the claimant agency for the coke industry, DSFA ascertained the 
requirements of the coke producers for materials to be used in main- 
tenance, repair and operation, or new construction. Starting with the 
fourth quarter of 1951, construction permits were issued by this 
agency, and building materials under priority control were allocated 
to approved projects. Applications for necessity certificates for 
rapid tax amortization of the capital costs of new construction were 
processed by DSFA for the Defense Production Administration. 
Statistical and technical assistance was provided the DSFA by the 
Bureau of Mines in carrying out the defense program for expanding 
coke-making capacity. 

A number of defense regulations were issued relating to coke and 
coal chemicals. The National Production Authority issued Priority 
Regulation 1—Inventory Control—effective September 18, 1951, to 

revent accumulation of excessive inventories of critical materials b 
imiting the quantity that could be ordered, received, or delivered. 
Benzol was the only coal chemical originally controlled, but the regu- 
lation was amended October 22, 1951, to include naphthalene, phenol, 
and pyridine. 

The Offce of Price Stabilization placed price ceilings on coke and 
coal chemicals on March 16, 1951, under Supplementary Regulation 
(S. R.) 13 to the General Ceiling Price Regulation. Under this regu- 
lation, coke producers were permitted to adjust prices to reflect in- 
creases in costs of raw materials, principally bituminous coal, provided 
that the increases put in effect would not cause the producers’ operat- 
ing RTE) to exceed that of the base period, January 1—December 31, 
1950. S. R. 13 was amended subsequently as follows: On May 16 
1951, 1t was altered to include distributors as well as producers; an 
on June 30, the expiration date was extended to Sept. 30, later to 
Dec. 31, 1951, and then to Feb. 29, 1952. 

According to the Bureau of Mines survey of man-hours and active 
days in the coke industry in 1951, there was an average of 22,058 
men working per active day representing a total of 64,102,990 man- 
hours in the oven-coke industry. These figures represent an in- 
crease of 1,116 men working per active day and 3,509,903 man-hours 
over 1950. In the beehive segment of the industry, the average 
number of men working per active day increased from 3,405 in 1950 
to 3,657 in 1951, and the man-hours worked advanced from 5,267,918 
to 6,087,503. Productivity at both oven and beehive plants increased 
slightly as output per man-hour at the coke-oven plants rose from 
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1.19 tons in 1950 to 1.20 in 1951; at beehive plants the increase was 
from 1.12 tons per man-hour in 1950 to 1.22 in 1951. Productivity 
in the oven-coke industry is not accurately indicated by the statistics, 
as the number of man-hours devoted to coke production, as such, 
cannot be separated from those worked in the chemical-recovery 
plants. If such separation were possible, however, the figures would 
undoubtedly show a higher output per man-hour at oven-coke plants 
than at beehive installations. 

The production of coal-chemical materials, which usually parallels 
that of oven coke, also reached a new peak. The output of ammonia 
and tar increased 8 percent each, of crude light oil 9 percent, and of 
gas 7 percent over 1950. An increased production of basic chemical 
raw materials resulted in substantial gains also in the production of 
ammonium sulfate, ammonia liquor, and virtually all of the other 
light-oil and tar derivatives. In spite of the gains indicated above, 
demand for some of the coal chemicals, particularly benzol and 
naphthalene, was greater than the supply available from domestic 


TABLE 1.—Salient statistics of the Ee UE in the United States, 1937 and 


1937 1950 1951 
Coke production: 
A A A LU uL net tons..| 49,210, 748 66, 890, 618 71, 987, 172 
Béehiy8. A SE do.... 3, 164, 721 5, 827, 420 7, 943, 530 
TO do....| 62,375, 469 72, 718, 038 79, 330, 702 
Percent OVO EE 94. 0 92.0 90.7 
Producers' stocks of coke, end of year........... net tons.. 2, 595, 287 1,110, 714 1, 482, 972 
Exports, Leger eegener getest do.... 526, 683 397, 801 1, 026, 730 
Imports, all coke. .......................... l.l... do.... 286, 304 437, 585 161, 63 
Apparent consumption, all coke.................... do....| 51,271,929 73, 416, 519 78, 093, 353 
Disposal, all coke sold or used: 
last furnace..................-. ee eee eee mo do....| 36,751,969 60, 918, 549 67, 440, 987 
POUDOIV A A ox do.... 2, 038, 822 3, 623, 306 3, 805, 686 
Other industrial (Including producer and water 
GOS) AA A A A do.... 4, 597, 894 6, 366, 497 5, 603, 262 
Domest[G.:.... geegent do.... 8,107, 518 2, 565, 176 2, 087, 034 
Receipts per ton of coke sold (merchant sales): 
TO AAA uoces da ME RON NK . 22 $13. 05 $14. 99 
OUD GRY does A A eeb S s Ers ese $7. 91 $19. 78 $21. 81 
pug ee MM $6. 25 $15. 02 $15. 73 
Other industrial. ll... $5. 48 $13. 55 $14. 09 
ipn i MP" $6. 43 $13. 59 $14. 43 
Coal-chemical materials produced: 
WAP AA A PR gallons..| 603, 053, 288 739, 868, 767 795, 311, 283 
Ammonium sulfate or equivalent............ unds..|1, 506, 431, 251 | 1,849, 127, 582 1, 995, 546, 999 
Le (CT EE M cubic feet..| 757, 628, 942 979, 592, 988 1, 052, 280, 603 
Burned in coking process............... percent... 37. 04 36. 81 36. 19 
Surplus sold or used........................ do.... 61. 12 61, 54 62. 09 
A WEE do.... 1. 84 1. 65 1.72 
Crude A A casanccceresececcavs gallons..| 187, 054, 346 260, 856, 875 284, 496, 933 
Yield of coal-chomical materials per ton of coal: 
dk PRI ROC NEQU ENT E gallons.. 8. 67 7.79 7.78 . 
Ammonium sulfate or equivalent............ ounds.. 21. 84 19. 89 19. 82 
GS oc A DM EM REC EAS M cubice fect.. 10. 89 10. 32 10. 29 
Crude light oi]............................... gallons.. 2. 86 2.81 2.82 
Value of coal-chemical materials sold: 
VK, AAA A UCET ED $18, 456, 483 $37, 558, 999 $43, 546, 155 
Ammonia (sulfate and liquor)........-..-.-----.----.- $16, 048, 325 1, 322, 588 $36, 032, 105 
Gas (surplus). aneres iere SE $72, 961, 697 $132, 247, 656 $138, 300, 299 
Crude light oil and derivatives........................ $20, 215, 404 $53, 819, 463 $78, 024, 932 
Other coal-chemical materials !........................ , 442, 929 $19, 421, 444 $28, 044, 466 
Total value of al] products 1............................... $411, 706, 484 | $1, 278, 625,062 | $1, 474, 406, 800 


1 Naphthalene, tar derivatives, intermediate light oll, and miscellaneous materials. 
2 Includes value of coke and breeze produced and tar used as fuel by producers. 
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sources. Substantial quantities of benzol and naphthalene were im- 
ported. Although supplies of these two commodities were limited, 
nevertheless they were not placed under allocation control. However, 
action was taken by NPA from time to time on some of the scarcer 
chemicals, particularly toluol, to provide for its use in explosives and 
on benzol, to alleviate spot shortages. The price of coke-oven benzol 
under price ceilings averaged $0.34 per gallon. Petroleum benzol, 
however, was produced in increasing quantities in 1951 to make up 
the difference between demand and coke-oven output. It averaged 
$0.47 per gallon, according to data published by the United States 
Tariff Commission. 

The total value of coal-chemical materials sold amounted to $323.9 
million, a gain of 18 percent over the 1950 figure. The value of all 
coke-oven products, whether used by producers or sold, totaled $1.5 
billion, a new record. 


TABLE 2.—Statistical summary of the coke industry in the United States in 1951 


Slot-type Beehive 
ovens ovens Total 
Coke produced— 
- At merchant plants: 
Nett rr di 13, 190, 550 
VAIO. 150. ERA AAA $218, 174, 099 
At furnace plants: ! (?) (3) 
NOU OTI AE EE Vies 58, 796, 622 
DOO A AA IA EE WE $798, 891, 452 
Total 
E PRA PEE ESA A A A 71, 087,172 7, 343, 530, 79, 330, 702 
VRE Les Caius od aud quse WU tu ee dac oppi $1, 017, 065, 551 | $102, 408, 135 |$1, 119, 473, 086 
Breeze produced: 
NOT CONS ARE P ——— ARE 5, 125, 834 87, 653 5, 213, 487 
BAEN Eo f- EA PAE EAS An AN $19, 832, 315 $212, 956 $20, 045, 271 
Coal charged into ovens: : 
Bituminous: 
AN ARA A A E 102, 030, 281 11, 418, 465 113, 448, 746 
SATE AAA A AS A $912, 183,681 | $70,212,117 | $982, 895, 798 
Averago per RE A $8. 04 $6.15 $8. 66 
Anthracite: 
NOU CORE AA A PI 200,196. lucrosicoranos» 237, 136 
YET AREA OREA PAP $1, 950,021 |...........-.. $1, 959, 021 
- ANTARO Der WO uod cuia omis nim iret arat a $8.26 |-------------- $8. 26 
otal: 
AI Ao ERIT TERR 102, 267, 417 11, 418, 465 113, 685, 882 
UA PIS SRA PARA ES $914,142, 702 | $70,212,117 | $984, 354, 319 
ATOTOTO DET Vara $8. 94 $6. 15 $8. 66 
Average yield in percent of total coal charged: 
AAA A E 70. 39 64. 31 69. 78 
B Breeze (at plants actually recovering).................... 5.01 2.47 4. 03 
vens: 
In existence J anuary DE E A APA 14, 982 17,708 32, 690 
In existence December 2 ` egeg Gees geg ed d NA EE meme 15, 819 20, 458 ri 
Dismantled during year- -------------------------------- 359 61 410 
In course of construction December 31................... 1, 446 808 1, 844 
Annual coke capacity December 31............ net tons.. 74, 228, 400 18, 858, 900 88, 087, 300 
Coke used by producers— 
In blast furnaces: 
AA RAE AA EE 44, 629, 127 370, 732 44, 909, 859 
VIAS PS ERA A AN $595, 477, 228 $5, 675, 482 | $601, 152, 708 
In foundries: 
AE A sas Aa APA ERHF AR RIRRA A 59, 397 |.....--------- 59, 307 
EAT A E a EN 907, 508 |.............. $967, 608 
To make producer gas: 
INGE CONS NESCIT 578, 284 |...........-.. 578, 284 
YA kent E EAS $7, 457, 643 |.............. $7, 457, 643 
To make water gas: 
SNA AA —À 1,028, 521 |.....----.---- 1, 028, 521 
hA Y. EE A ee Wl ie ipa me qd $11, 849, 194 |............-.. $11, 849, 194 
For other purposes: 
A A A s MERE 339, 018 1,579 340, 597 
NOAA A A SE $4, 383, 451 $22, 032 $4, 400, 083 


For footnotes, see end of table. 
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TABLE 2.—Statistical summary of the coke industry in the United States in 1951— 


Continued 


Coke sold— 
To financially affiliated companies— 
For blast-furnace use: 


Net (ONS A A AA 
Ke EE 


Net Ons ee ci 


To other consumers— 
For blast-furnace use: 


For foundry use: 
INGE Ce GE 


MM EEN 


Disposal of breeze: 
Used by producers— 
For steam raising: 
Not CONS sconces cal eed cise ew acea cuv weet 


To make producer or water gas: 
[igo eM A ee wae 
VADO e pP aea 


O i occa eau A RR LCS AV DUUM DP EE NE 
Average reccipts per ton sold (merchant sales): 
last-furnace coke. ....................... ll. cll eee ee ne 
Foundry coke...........................- M e 
Water-gas coke. ................. eege 
Other Industrial coke. ...................----------ce--- 
Domestic DO KO. rro sas 
TT A A A ERE sted 
Producers’ stocks on January 1, 1952: 
Pernice: A eer geeeee tase net tons.. 
Konna 


Slot-type 
ovens 


11, 256, 984 
$159, 093, 772 


57, 665 
$1, 093, 956 


663, 144 
$10, 056, 072 


301, 363 
$4, 907, 142 


5, 139, 935 
$80, 403, 499 


3, 460, 528 
$76, 778, 633 


516, 005 
$8, 162, 062 


1, 505, 695 
$21, 040, 653 


2, 060, 697 
$29, 770, 954 


3, 228, 179 
$11, 446, 224 


118, 878 


855, 351 
$2, 926, 768 


1, 237, 788 
$5, 800, 200 


1, ol 1, 989 
439, 270 
820, 892 


Beehive 
ovens 


4, 272, 830 
$60, 689, 574 


228, 096 
$3, 667, 223 


114, 473 
$1, 756, 735 


555, 175 
$7 D 998, 344 


27, 237 
$354, 701 


* ee ee ee ege ee 


Total 


13, 028, 363 
$181, 297, 230 
57, 665 

$1, 093, 956 
663, 144 

$10, 056, 072 
301, 368 

$4, 907, 219 
9, 412. 765 
$141, 003, 073 
3, 688, 624 
$80, 445, 856 
630, 478 

$9, 918, 797 
2, 060, 870 
997 


2, 087, 934 
$30, 125, 655 


3, 231, 632 
$11, 451, 211 
118, 878 
$640, 024 


1, 026, 118 
17, 484 
439, 370 
826, 305 


and Furnace Plants 


1 Plants TER with iron blast furnaces (refer to definition in section on Production by Merchant 


? Not separately recorded. 


3 Included with value of breeze sold to avoid disclosure of individual company operations. 
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TABLE 3.—Coke produced, value, number of ovens, coal charged, and average 
yield in the United States in 1951, by States 
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Oven coke 
State Plants | Ovens Yield of Value of coke at ovens 
in ex- | in ex- ADORA coke from oe Phet 
istence | istence | (nor tons) coal (per- ton j 9 

Dec. 31 | Dec. 31 cent) S Total Per ton 
Ala DEIR kee nee 7 1, 340 8, 756, 422 71. 85 6, 291, 280. | $75, 124, 573 $11. 94 

Gállfómiias: am A eeben 1 135 , 537 61. 46 568, 216 (1) tn 

GODS ILI 1 266 1, 452, 062 68. 55 095, 332 (1) (i 

ind ine secs 8 900 5, 214, 085 70. 69 3, 685, 662 62, 052, 609 16. 84 
Indian gS ee. ee ss e 5 1,955 | 12, 320, 739 71. 78 8, 843, 452 156, 205, 401 17. 66 

MATIAS e 1 551 3, 955, 067 72.19 2, 855, 209 (1) 63 

Massachusetts. .............. l 204 1, 561, 541 71.01 1, 108, 826 (1) 1) 
MIO ler Be, 4 584 4, 001, 353 72. 98 2, 920, 082 44, 321, 098 15.18 
SSO Lae ee. ee A 3 240 1, 338, 937 72. 59 971, 913 16, 143, 039 16. 61 

NOW OTSOY e ina eii 2 341 2, 124, 486 72. 44 1, 538, 953 1 (1) 
NOW OTL E III. 7 1,115 8, 095, 523 69. 31 5, 610, 975 80, 327, 062 14. 32 
OHIO UR as L 15 2,285 | 15, 858, 101 70.32 | 11,151, 201 146, 140, 699 13. 11 
Pennsylvania................ 13 | 3,710 | 25,127, 515 68.65 | 17,250,217 | 220, 910, 330 12. 81 

Tennessee...................- 1 44 322, 037 77, 84 250, 658 1 (1) 

a N ee cout ene 2 125 1, 041, 766 72. 51 755, 418 (i (2) 

Ve o LO MA 2 308 1, 934, 422 63. 41 1, 226, 536 q (1) 
West Virginía................ 5 705 5, 366, 963 71.36 | 3,829,879 44, 416, 343 11. 60 
Connecticut, Kentucky, GË 

souri, Rhode Island, and 
Wiscons A RO EIN 6 511 2,871,861 74. 29 2, 133, 363 34, 211, 525 16. 04 
LnagistIDUQtedq E AAA A PARE 137, 212, 872 14. 76 
TOTAL 10512595 — cos a. 83 | 15,319 |102, 207, 417 70.39 | 71, 087, 172 |1, 017, 065, 551 14. 13 
At merchant plants.......... 27 2, 058 | 18, 322, 799 71. 99 | 13,190, 550 218, 174, 099 16. 54 
At furnace plants............ 56 | 12, 361 | 83, 944, 618 70.04 | 58,790, 622 798, 891, 452 13. 59 
ME E, Il. 84 | 14,982 | 94, 926, 310 70.47 | 66,890,618 | 899, 667, 327 13. 45 
Beehive coke Total 
5 P seg of e Value of coke at 
tate oa coke oke ovens 
Ovens | “harged | from |produced Zë M value 
nek bate nes (net tons) ovens 
Go Total | Per ton 
IA rr E A LE SA EA E PR 6, 291,280 | $75, 124, 573 
La 22s ss A AA PL A A 568, 216 1) 
COLA Ordo o aaa 20 1,300 | 55.08 716 (1) (1) 996, 048 1) 
Misty ly A AS A AA PARA PA 3, 685, 662 62, 052, 609 
rr sr A AA AN AA A A 8, 843, 452 156, 205, 401 
ea e A A A AA PA 2, 855, 209 (1 
Litt AA eN AN AA Ee RECH EECH 1, 108, 826 € 
EM rs A A PSA A BEEN 2, 920, 082 44, 321, 098 
a e A A A PRA A DEE 971, 913 16, 143, 039 
NEUESTE AS PORN [nnm meom mono 1, 538, 953 1) 
O o | EA AS PAN PA PA 5, 610, 975 80, 327, 062 
Mio EE A A PA rm -- 11,151, 201 146, 140, 699 
Pennsylvaníia......... 17, 596 |9, 872, 414 64. 79 |6, 396, 480 |$87,877,904 | $13. 74 |23, 646, 697 308, 788, 234 
ennessee..---------- 3, 47. 62 1, 638 (1) 252, 296 (1) 
Moe o A A AS PA PA PA 755, 418 (1) 
tap eet eee a ee 797 | 183,830 | 55.31 101, 672 (1) (1) 1, 328, 208 (1) 
VIrEIDIBA Seen ez. 748 | 492,062 | 58.35 | 287,116 | 4,453,445 | 15.51 287, 116 4,453, 445 
West Virginia. ....... 1, 012 686, 230 62. 98 432,155 | 6, 407, 259 14. 83 | 4, 262, 034 50, 823, 602 
Connecticut, Ken- 
tuck Y Missouri 
Rhode Aor and 
Wisconsin.......... 195 | 179,189 | 69.06 | 123,753 (1) (1) 2, 257,116 1 
BAT ss KEEN, PA 3,669, 527 A ERR 175, 093, 924 
Total 1951....... 20, 458 |11,418,465 64. 31 |7, 343, 530 |102,408,135 13. 95 |79, 330, 702 |1, 119, 473, 686 
Total 1950. ..... 17, 708 |9, 088, 385 64. 12 |5, 827, 420 |77, 235, 875 13. 25 |72, 718, 038 9706, 903, 202 


1 Included with ‘‘Undistributed”’ to avoid disclosure of individual company operations. 
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SCOPE OF REPORT 


The statistics in this chapter, except where otherwise noted, are 
based on data voluntarily supplied to the Bureau of Mines by coke- 
plant operators within the continental limits of the United States. 
Except for minor variations, the characteristic form and manner 
of presentation of material developed in coke chapters for preceding 
years are followed in this report, carrying the Bureau's series on coke 
and coal-chemical materials through 1951. For convenience, most of 
the statistical tables herein include comparable data for three or four 
preceding years. 

These statistics are confined to the operations of high-temperature 
beehive and slot-type coke-oven plants. To present data in this 
chapter on the carbonization of coal by other processes, salient sta- 
tistics for gas retorts are shown in table 4. Statistics on medium- 
and low-temperature carbonization have also been shown in recent 
years; but, as less than three producing companies reported produc- 
tion in 1951, data are withhheld to prevent disclosure of individual 
company operations. When compared with the production of coke 
and related products from slot-type and beehive-coke ovens, pro- 
duction from retorts and low-temperature ovens was not an important 
factor in supply and requirements. 

Some coke is made by processes not included in this report, namely, 
from the refining of petroleum and crude tar. Data for 1951 showed 
that the production of petroleum coke totaled 3,795,400 net tons and 
the output of pitch coke, as reported by the United States Tariff 
Commission, totaled 45,000 net tons. 

The standard unit of measurement in the coke industry in the 
United States is the short or net ton of 2,000 pounds. Unless other- 
wise specified, it is the unit employed throughout this chapter. 

The term ''coke" as used throughout this report refers only to the 
larger sizes (usually one-half inch plus) from which the smaller sizes 
have been screened. The fine coke, which is separated by screening, 
is known in the industry as “breeze”; that term 1s used by the Bureau 
of Mines to designate this material. 
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RETORT COKE. 
TABLE 4.—Salient statistics of the coal-gas industry in the United States in 1951 1 


Horizontal Vertical 
retorts retorts Total 
Coke produced: 
NOA ADDE AAA S E EEE TE 51, 822 74,816 
LEE EE EE TE A $692, 426 $86 $1, 554, 506 
LIN A Re TER RR MEE dn ax a net tons.. 5, 868 13, 537 , 405 
Coal charged into retorts 
ADA ————————— 78, 472 128, 296 206, 768 
EI o MEAR EIN AAA IN OS ee ae $872, 121 $1, 567, 227 $2, 439, 348 
Zuelen VOD MOL $11. 11 $12, 22 $11. 80 
Average yield in percent of coal charged: 
ASE A LO RAS. CARA E natia Ads quae ame OA 66. 04 58. 32 61. 25 
Breeze (at plants actually recovering)..................... 8. 06 10. 55 9. 65 
rts: 
In'existenos,Decetubef SEL ageet ges a Ae adds 346 53 399 
In operation December 3l.-------------------------------- 212 37 249 
Annual coal capacity- -.------------------------- net tons... 98, 200 94, 200 192, 400 
Coke used by producers: e 
Ey sl IAN EE CR 35, 012 51, 423 86, 435 
Value...... UPS A A PA RP $47, 816 | $578, 980 $1, 046, 796 
Coke sold to other consumers: 
Ra: ERA ES deefe, 11, 879 30, 084 41, 963 
A COPA! a ARO ARAN A A $165, 637 $352, 552 $518, 189 
Stocks on January 1, 1952: 
CUR CO; Ra. ATA A EE E net tons... 6, 112 18, 013 23, 125 
Dip OW Exo E NETUS 00... 890 320 1, 210 
Coal-chemicai materials: 
ar: 
TOO UOUON LL. e E A RE AA gallons. - 957, 350 1, 966, 550 2, 923, 900 
IR A AA ITA AA DE 848, 762 2, 202, 434 3, 051, 196 
VAIO A EE Ee? $64, 910 $147, 020 $211, 930 
Stocks on January 1, 1952. .........--------.- gallons. - 311, 103 1, 359, 459 1, 670, 562 
Per ton of coal charged- -2-an a al AO. 12. 20 15. 33 14. 14 
Crude light oil: 2 
REENEN AAA TOA EIA A RU ADS eg Td. 41, 909 57, 073 98, 982 
NA RS AAN ol 39, 059 43, 126 82, 185 
TAS AN AEREAS RAR AA $5, 859 $3, 858 $9, 717 
Stocks on January 1, 19052. ................... gallons. - 8, 600 26, 000 34, 600 
Per ton of coal charged......................... do.... 1. 45 1. 80 1. 63 


! Additional data in Bureau of Mines, Production of Coke and Coal Chemicals from Coal-Gas Retorts in 
1951: Mineral Market Rept. 2080, June 1952. 
? Includes drip oil. 
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OVEN AND BEEHIVE COKE AND COKE BREEZE 


TABLE 5.—Historical statistics of the coke industry in the United States, 1880, 
1890, 1900, and 1910-51 


Production (mil- | y Ovens in A Ss ' > Total value at plant 
lion net tons) Cm existence 5 4 E 3 a (million dollars) 
EE: slg |a |2 
3 E T: B. | Bo | 52 8 S 5 
o BS - 
= 2 Së $s | g8 lgs[óa (sl [83133 
o 2 | og E PQ 8 o Ié, o 
E o S s|a4 El 9 4 |S] x 
$e 58| SENE IEMEBFSHIEHEH E 
8131315] > | 3 [3813 13 | | $15 ER 
o o Qa ome o 
o A E Ba Se fa un O pa ~ fa O q e? 
1880. ....]....... 4.9 | 3.3 A AA 12,372 |....... 5.2 | 63.7 |$1. 99 T A VEER 7 
1890.....]|....... 11.5 | 11.6 |... 7,158 |....... 18.0 | 63.9 | 2.02 | 23 1.....|..... 23 
1900..... 1.1 |19.4|20.5| 5.2 | 1,085 | 57,399 | 1,006 | 32.1 | 63.9 | 2.31 47 (3) Q) 
1910..... 7.1 | 34.6 | 41.7 | 17.1 | 4,078 |100, 362 | 1,200 | 63.1 | 66.1 | 2.39 | 75, 25 8 108 
1911..... 7.9 | 27.7 | 35.6 | 22.1 | 4,624 , 255 698 | 53.3 | 66.7 | 2.37 | 57 | 27] 10 94 
1912..... 11.1 32.9 | 44.0 | 25.3 | 5,211 | 97, 019 703 | 65.6 | 67.1 | 2.54 | 69] 43| 14 126 
1913..... 12.7 | 33.6 | 46.3 | 27.5 | 5,688 | 96, 962 504 | 69.2 | 66.9 | 2.78 | 80 | 49| 17 146 
1914...... 11.2 | 23.4 | 34.6 | 32.5 | 5,809 | 93, 946 644 | 51.6 | 66.9 | 2.56 | 50; 388 | 18 106 
1915..... 14.1 27.5 | 41.6 | 33.8 | 6,268 | 93,110 | 1,101 61.8 | 67.2 | 2.54 | 57 | 49| 30 136 
1918..... 19.1 35.4 | 54.5 | 35.0 | 7,283 | 91,581 | 2,084 | 81.6 | 66.8 | 3.13 | 96 | 75| 62 233 
1917....- 22.4 | 33.2 | 55.6 | 40.4 | 7,869 | 88,027 | 2,260 | 83.8 | 66.4 | 5.36 | 159 | 139 | 68 
1918..... 26.0 | 30.5 | 56.5 | 46.0 | 9,279 | 84,635 | 1,815 | 85.0 | 66.4 | 6.77 | 189 | 193 | 77 459 
19019..... 25.1 19.1 | 44.2 | 56.9 | 10,379 | 82, 560 877 | 65.6 | 67.4 | 5.85 160 | 68 326 
1920..... 80.8 | 20.5 | 51.3 | 60.0 | 10,881 | 75, 298 396 | 76.2 | 67.4 | 9.27 | 163 | 313 | 105 581 
1921.....| 19.8 5:5 | 25.3 | 78.1 | 11, 142 | 66, 014 85 | 37.2 | 68.0 | 5.84 | 30 | 118 | 68 216 
1922..... 28. 5 8.6 | 37.1 | 76.9 | 11,212 | 63,9 403 | 54.3 | 68.3 | 6.42 188 | 95 333 
1923..... 37.6 | 19.4] 57.0 | 66.0 | 11,156 | 62, 349 629 | 84.4 | 67.5 | 6.56 | 116 | 257 | 131 504 
1924..... 34.0 | 10.3 | 44.3 | 76.8 | 11, 413 | 60, 432 247 | 65.0 | 68.1 | 5.51 [| 48 | 196 | 120 364 
1025..... 39.9 | 11.4 | 51.3 | 77.9 | 11,290 | 57, 587 429 | 74.5 | 68.8 | 5.12 | 52 | 211 | 143 406 
1926..... 44.4 12.5 | 56.9 | 78.0 | 11,716 | 52, 558 978 | 82.9 | 68.6 | 5.41 57 | 251 | 157 465 
1927..... 43.9 7.2 | 51.1 | 85.9 | 12, 475 | 49, 795 289 | 74.4 | 68.6 | 5.13 | 30 | 232 | 160 422 
1928..... 48. 3 4.5 | 52.8 | 91.5 | 12, 544 | 41,288 145 | 77.2 | 68.4 | 4.79 | 16 | 237 | 177 430 
1929...... 53. 4 6.5 | 59.9 | 89.2 | 12, 649 | 30, 08 408 | 86.8 | 69.0 | 4.66 | 23 | 256 | 192 471 
1930..... 45.2 2.8 | 48.0 | 94.2 | 12,831 | 23, 907 276 | 69.8 | 68.7 | 4.36 | 10 | 200 | 168 378 
19031..... 32. 4 1.1 | 33.5 | 96.6 | 13,108 | 21, 588 |....... 48.6 | 68.9 | 4.83 4 | 158 | 125 287 
1932....- 21.1 .7 | 21.8 | 97.0 | 13,053 | 19, 440 |....... 31.9 | 68,3 | 4.79 2 | 103 | 88 193 
1933..... 20. 7 .9 | 27.6 | 96.7 | 13,053 | 16,857 |....... 40.1 | 68.7 | 4.46 3| 120| 95 218 
1934..... 30.8 1.0 | 31.8 | 96.8 | 12,963 | 14, 206 |....... 46.0 | 69,2 | 5.01 4 | 155 | 104 263 
1935....- 34.2 .9 | 35.1 | 97.4 | 12,860 | 13, 674 122 | 50.5 | 69.6 | 5.03 4 | 178 | 113 290 
19306. .... 44. 6 1.7 | 46.3 | 96.3 | 12,849 | 13,012 305 | 65.9 | 70.2 | 5.02 7 | 226 | 136 369 
1937..... 49.2 3.2 | 52.4 | 94.0 | 12, 718 | 12, 194 259 | 74.5 | 70.3 | 4.98 | 14 | 247 | 151 412 
1938..... 31.7 .8 | 32.5 | 97.4 | 12,724 | 10, 816 146 | 46.6 | 69.7 | 5.14 4 | 163 | 116 283 
1939..... 42.9 1.4 | 44,3 | 06.7 | 12, 732 | 10, 934 |....... 63.5 | 69.8 | 4.80 6 | 207 | 142 355 
1940..... 54.0 3.1 | 57.1 | 94.6 | 12,734 | 15, 150 492 | 81.4 | 70.1 | 4.80 14 | 260 | 168 442 
1041..... 58. 5 6.7 | 65.2 | 89.7 | 13,016 | 18, 669 181 93.1 | 70.0 | 5.41 37 | 316 | 183 536 
1942..... 62.3 8.3 | 70.6 | 88.3 | 13,303 | 16,295 | 1,327 | 100.8 | 70.0 | 6.03 | 47 | 378 | 204 629 
1943...... 63.8 7.9 | 71.7 | 88.9 | 14, 253 | 17, 666 102.5 | 70.0 | 6.64 | 52 | 424 | 210 686 
1944..... 67.0 7.0 | 74.0 | 90.6 | 14,580 | 16, 318 180 | 105.3 | 70.3 | 7.13 | 49 | 479 | 208 738 
1045..... 62.1 5.2 | 67.3 | 92.3 | 14, 510 | 12, 179 335 | 95.7 | 70.4 | 7.56 | 38 | 470 | 191 699 
1946..... 53.9 4.6 | 58.5 | 92.2 | 14,494 | 12, 804 824 | 83.5 | 70.0 | 8.32 | 37 | 450 | 173 660 
1947..... 66.8 6.7 | 73.5 | 90.9 | 14,728 | 13, 443 572 | 105.0 | 69.9 110.57 | 65 | 711 | 248 | 1,024 
1948..... 68. 3 6.6 | 74.9 | 91.2 | 15, 139 | 14, 078 350 | 107.6 | 69.6 |12.40 | 79 | 849 | 302 | 1, 
1949..... 60. 2 3.4 | 63.6 | 94.6 | 15, 104 | 13, 662 562 | 91.4 | 69.6 |13.24 | 44 | 799 | 268 | 1,111 
1950....- 66. 9 5.8 | 72.7 | 92.0 | 14, 982 | 17, 708 706 | 94.9 | 69.9 |13.43 | 77 | 900 | 302 | 1,279 
1951..... 72.0 7.3 | 70.3 | 90.7 | 15,319 | 20,458 | 1, 446 | 113.7 | 69,8 |14. 11 | 102 [1,017 | 355 | 1,474 


1 Value for tar up to and including 1917 represented that of tar “obtained and sold" which did not always 
include value of tar used by producer. Beginning with 1918, tar used by producer is specifically included. 
Value of breeze produced at oven-coke plants is included for those years for which it was reported, namely, 
1916, 1917, and 1019-51. For other coal-chemicál materials, only value of those sold is included. Value of 
breeze produced at beehive plants is not included, as it has usually been much less than a million dollars. 

2 No accurate data on value of the coal-chemical materials available. 
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MONTHLY AND WEEKLY PRODUCTION 


Statistics on monthly production of coke in tables 6 to 8 are based 
upon reports received from producers. Weekly production of bee- 
hive coke in table 9 was estimated from reports of carloadings received 
from all coke-carrying railroads. The totals in these tables have 
been adjusted to the total ascertained by an annual canvass of the 
producers.! 


TABLE 6.—Coke produced in the United States and average per day, 1987 and 
1949-51, by months, in net tons ! 


1937 1949 1950 1951 
ae Dail Dail Dail Dail 
aily aily ally y 
Total average Total average Total average Total average 
Oven coke: 
SONUBEY EA 4, 360, 700 | 140, 700 | 6,088, 800 | 196, 400 | 5, 388, 500 |173, 800 | 6,092, 700 196, 500 
February........- ,992, 900 | 142, 600 | 5,487,100 | 196,000 | 3, 977, 900 |142, 100 | 5, 414, 700 193, 400 
March: 22:..2:..-. 4, 495, 500 | 145,000 | 5,970, 000 | 192, 600 | 5, 014, 400 |161, 800 | 6,058, 300 196, 400 
ADT ezeeneawes 4, 350, 900 | 145,000 | 5,773, 700 | 192, 500 | 5,699, 190, 000 | 5, 926, 800 197, 600 
e AA dues 4, ,700 | 144,500 | 5,814, 400 | 187,500 | 5, 910, 900 |190, 700 | 6, 138, 900 198, 000 
AAA 4,024, 134, 200 | 5,259,600 | 175,300 | 5, 699, 200 |190, 000 | 5,959, 200 | 198, 600 
July SeS 20. e s 142, 700 | 4,926,300 | 158, 900 | 5,912, 000 |190, 700 | 6, 120, 700 197, 400 
Augusto. Ae deg 4,573,400 | 147,500 | 5,154,600 | 166,300 | 5,812,400 |187,500 | 6,170, 700 199, 100 
September.......- 4, : 147, 600 | 4, 968, 300 A 5, 710, 200 |190, 300 | 5, 941, 500 198, 100 
October «=... 4, 035, 100 | 130, 200 | 1, 731, 400 55, 800 | 6,045, 300 |195, 000 | 6, 132, 600 197, 800 
November........ 3, 222, 300 | 107, 400 | 3, 495, 000 | 116,500 | 5,702, 700 |190, 100 | 5, 899, 600 196, 700 
December........ 2, 823, 800 91, 100 | 5,553,300 | 179, 100 | 6,018, 100 |194, 100 | 6, 131, 500 197, 800 
Total A 49, 210, 800 | 134, 800 |60, 222, 500 | 165, 000 66, 890, 600 |183, 200 |71, 987, 200 | 197, 200 
Beehive coke: 
January.........- 274, 300 10, 600 660, 400 21, 300 128, 400 4, 200 733, 200 23, 700 
February......... 12, 300 638, 500 22, 800 42, 000 1, 500 607, 900 21, 700 
Ong a E us 357, 300 13, 200 448, 000 14, 400 307, 500 9, 900 629, 100 20, 300 
AA m. 09, 11, 900 640, 200 21, 300 498, 700 | 16, 600 559, 300 18, 600 
MIE LT 326, 500 12, 600 535, 500 17, 300 534, 800 | 17, 200 609, 000 19, 700 
JUGS coc Y eens x 10, 600 265, 200 8, 900 588, 400 | 19, 600 627, 700 21, 000 
JUS ir e 285, 100 11, 000 23, 300 800 506, 600 | 16, 400 531, 400 17, 200 
August. ra = 259, 000 10, 000 46, 300 1, 500 659, 200 | 21, 300 613, 000 19, 700 
September........ 253, 9, 800 , 600 l, 619,700 | 20,700 553, 400 18, 400 
October.......... 225, 500 8, 700 8, 000 300 679, 100 | 21, 900 632, 900 20, 400 
November........ 168, 800 6, 500 35, 400 1, 200 606, 000 | 20, 200 622, 700 , 
December........ 135, 200 5, 200 84, 500 2, 800 657, 000 | 21, 200 623, 900 20, 100 
Tola moe 3, 164, 700 10, 200 | 3, 414, 900 9, 300 | 5, 827, 400 16, 000| 7, 343, 500 20, 100 
Total 
January..--------- 4, 635, 000 | 151,300 | 6,749,200 | 217,700 | 5,516, 900 |178, 000 | 6, 825, 900 220, 200 
February........- 4,287,500 | 154,900 | 6,125,600 | 218,800 | 4,019,900 |143, 600 | 6, 022, 600 216, 100 
March? 222257. .-- 4, 852, 800 | 158, 200 | 6,418,000 | 207,000 | 5,321, 900 |171, 700 | 6, 687, 400 215, 700 
A aa as 4, 660, 600 | 156,900 | 6,413, 900 | 213, 800 | 6, 197, 700 |206, 600 | 6, 486, 100 216, 200 
Mag E co ca 4, 806, 200 | 157,100 | 6,349,900 | 204,800 | 6, 445, 700 |207, 900 | 6, 747, 900 217, 700 
YA AAA 4, 299, 600 | 144,800 | 5,524,800 | 184, 200 | 6, 287, 600 |209, 600 | 6, 586, 900 219, 600 
Ud ee 4, 709, 000 | 153, 700 | 4,949, 600 | 159, 700 | 6,418, 600 |207, 100 | 6, 652, 100 214, 600 
AUR scien E 4, 832, 400 | 157,500 | 5,200,900 | 167,800 | 6,471, 600 |208, 800 | 6, 783, 700 218, 800 
September........ 4, 681, 700 | 157, 400 | 4,997, 900 | 166,600 | 6,329, 900 |211, 000 | 6, 494, 900 216, 500 
October.......... 4, 260, 600 | 138, 900 | 1,739, 400 56, 100 | 6, 724, 400 |216, 900 | 6, 765, 500 218, 200 
November........ 3, 391, 100 | 113, 900 | 3, 530, 400 | 117, 700 | 6,308,700 |210, 300 | 6,522, 300 | 217, 400 
December........ 2, 959, 000 96, 300 | 5,637,800 | 181, 900 | 6,675, 100 |215, 300 | 6, 755, 400 217, 900 


| | eS ef > [e tl 


Grand total....|52, 375, 500 | 145,000 |63, 637, 400 | 174,300 |72, 718, 000 |199, 200 |79, 330, 700 | 217,300 


1 Before 1941 daily average production of beehive coke was calculated by subtracting Sundays and 
holidays in each month; 1942-51 daily average has been calculated by dividing total monthly production by 
total number of days in month. 


1 Data on weekly production of beehive coke are published by the Bureau of Mines in the Weekly Anthra- 
cite and Beehive-Coke Report and monthly data for both oven and beehive coke are summarized in the 
nr DES sod Sant available upon request to the Publications Distribution Section, Bureau of Mines, 

ashington 25, D. C. 
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TABLE 7.—Oven coke produced in the United States in 1951, by State and month, 
in net tons 


(Based on reports from producers] 


State January | February} March April May June July 
Alabama........................ 542, 501, 200 | 529,300 | 531,300 | 551,300 | 531,300 | 556, 200 
California....................... 48, 900 44, 100 49, 100 47, 500 49, 700 48, 100 49, 600 
Colorado........................ 82, 500 57, 700 81, 400 79, 000 95, 500 89, 100 90, 500 
Minois... cece sierra 325,000 | 277,600 | 321,800 | 305,900 | 311,900 | 300, 100 | 307, 800 
Indiana. .......................- ; 647.700 | 757,300 | 730,000 | 740,600 | 726,900 | 760, 700 
Maryland....................... 232, 300 | 216,600 | 240,800 | 232,900 | 246,400 | 241,500 | 247, 
Massachusetts. ................. 95, 800 87, 000 , 500 90, 700 91, 500 7 90, 300 

BA. ege ageet 246, 400 | 226,500 | 243,100 | 238,000 | 247,000 | 235,300 | 248 300 
[Dr ec KI 79, 100 84, 300 80, 600 81, 300 77, 500 
New Jersey..................... 120, 500 | 117,000 | 131,300 | 124,000 | 130,700 | 127,300 | 131, 100 
ace OPK EE 490,100 | 437,400 | 482,100 | 467,900 | 483,200 | 470,100 | 478,800 
SE 957,900 | 798, 700 : 930, 200 | 958, 400 | 929,700 | 952,900 
Pennsylvania duda item aeq ts , 450, 900 |1, 324, 600 |1, 415, 900 |1, 399, 800 |1, 443, 600 |1, 406, 200 |1, 440, 100 
ennesseo............... ce s... , 300 000 d 21, 000 9, , 
Y WEE 62, 200 56, 100 63, 800 63, 200 66, 300 65, 200 , 
15i EE 93, 100 86, 100 98, 500 | 100,200 | 104,000 | 100, 900 94, 800 
West Virginia._................- 306, 900 | 273,600 | 305,700 | 308,500 | 333,300 | 325,500 | 329,300 


Connecticut, Kentucky, Mis- 
souri, Rhode Island, and Wis- 


ops. 183,500 | 163,400 | 181,800 | 175,000 | 183,200 | 176,400 | 174,500 
O oia 6, 092, 700 |5, 414, 700 |6, 058, 300 |5, 926, 800 |6, 138, 900 |5, 959, 200 |6, 120, 700 

At merchant plants............. 1, 141, 900 {1, 021, 700 |1, 127, 600 |1, 087, 300 |1, 130, 600 |1, 094, 400 |1, 119, 200 
At furnace plants............... 4, 950, 800 4, 393, 000 4, 930, 700 4, 839, 500 5, 008, 300 4, 864, 800 5, 001, 500 


State August |September| October | November | December Total 
Alabama...............- SC 545, 800 525, 300 501, 200 421, 500 554, 100 6, 291, 300 
California. ...................- ~- 49,300 47, 700 48, 700 41, 000 44, 
Colorado..................... 100 74, 200 83, 000 84, 100 91, 300 995, 300 

A QUE 311, 500 297, 900 314, 200 300, 600 311, 400 3, 685, 
Indiana......................- 772,200 | 744,300 742, 500 752, 000 732, 400 8, 843, 500 
Meryland.................... 245, 400 236, 800 241, 200 232, 600 241, 300 2, 855, 200 
Massachusetts. ............... 94, 500 21, 800 93, 500 2, 800 95, 700 1, 108, 800 
Michlgan..................... 250, 9, 252, 700 216, 500 6, 800 2, 920, 100 
Minnesota.................... 80, 200 76, 700 80, 900 , 800 4, 000 971, 900 
New Jersoy..................- 130, 900 126, 800 129, 400 128, 400 132, 600 1, 539, 000 
New York.................... 461, 900 458, 200 0 450, 600 462, 000 5, 611, 000 
Ohio... Leo decas ceu anke 960, 600 923, 900 953, 100 922, 200 910,000 | 11,151, 200 
Pennsylvania................. 1,472,400 | 1,423,000 | 1,509,900 | 1,456,000 | 1,507,800 | 17,250, 200 
'lTennesseo...................- 20, 700 19, 900 , 70 , 200 23, 300 0, 700 
ST EE 67, 000 50, 200 , 800 en, 600 61, 100 755, 400 
LN BEE 107, 700 103, 500 111, 400 11 i, -800 114, 500 1, 226, 500 


irg 336, 400 322, 200 334, 600 3, 829, 900 
Connecticut, Kentucky, Mis- | 
souri, Rhode Island, and 
Wisconsin EE 177, 100 176, 200 


182, 300 175, 800 184, 100 2, 133, 300 


dy e — 6, 170,700 | 5,941,500 | 6,132,600 | 5,899,600 | 6,131,500 | 71,987,200 
At merchant plants........... 1, 124, 100 | 1,075,800 | 1,106,300 | 1,069,200 | 1,095 500 | 13, 190, 600 
At furnace plants............. 5,040, 600 | 4,865, 700 


5,026,300 | 4,830,400 | 5,039,000 | 58, 796, 600 


TABLE 8.—Beehive coke produced in the United States in 1951, by MS and 
month, in net tons 


[Based on reports from producers] 


State January | February| March April May June July 
SNA A A AURA UN A A eis 100 
Kentucky...................... 12, 900 11, 500 11, 500 8, 300 11, 100 11, 000 `: 7,500 
Pennsylvania.................. 644,000 | 529,200 | 543,800 | 480,400 | 524,700 | 544, 300 498, 600 
gra. EE, A gus Honc aux E 800 800 |-......... 
(E 9, 200 9, 100 10, 200 8, 900 9, 900 9, 400 6, 300 

at A EE 25, 400 21, 800 24, 000 24, 600 25, 100 25, 600 1%, 
West Virginia..............---- 41,700 | 36,300 | 39,600 | 37,100 | 37,400] 36,600 2), 700 


d os, | rs || a | a on | Ts | ES 


dk ciodcocsesciuck 733,200 | 607,900 | 629,100 | 559,300 | 609,000 | 627,700 531, 400 


COKE AND COAL CHEMICALS 471 


TABLE 8.—Beehive coke produced in the United States in 1951, by State and 
month, in net tons—Continued 


[Based on reports from producers] 


State August i d October | N Te D Mur 'T'otal 

A E RS PANA RES EA A 100 100 100 100 200 700 
CN AAA PA donne ce 9, 800 8, 800 11, 300 11, 100 8, 900 123, 700 
O ARALAR RN 531,200 | 478,700 | 554,400 | 545,900 | 551,300 | 6, 396, 500 
GIRA e PA A A A PR A A 600 
Li e SRA e uz 9, 800 8, 500 6, 600 6, 900 6, 900 101, 700 
i100 SEE . 26, 300 24, 200 24, 400 23, 400 23, 100 287, 100 
WY OSU UE AP ES E eoe 35, 800 33, 100 36, 100 35, 300 33, 500 432, 200 
DOLO A EE 613,000 | 553,400 | 632,900 | 622,700 | 623,900 | 7, 343, 500 


TABLE 9.—Beehive coke produced in the United States in 1951, by weeks 
[Estimated from railroad shipments] 


Week ended— Net tons Week ended— Net tons Week ended— Net tons 
Y Y Vila] ofer IA A 1 126, 200 || May 19............... 139, 600 || Sept. 29............... 132, 600 
POTS E the teg ig ae 162,100 || May 28............... 131, 700 || Oct. 6................. A 


1 6 days only. 2 2 days only. 


PRODUCTION BY FURNACE AND MERCHANT PLANTS 


In 1922 the Bureau of Mines began classifying oven-coke plants 
into two groups, “furnace” and "merchant." This grouping is main- 
tained in the interest of those who may wish to follow the carbonizing 
activity of the iron and steel industry proper and is used wherever 
applicable throughout this chapter. Under this classification, furnace 
plants may be defined as those under direct ownership of or having a 
financial affiliation with iron and steel companies whose main business 
is the production of blast-furnace coke for their own use. All other 
plants are classified as “merchant” and include those that manufac- 
ture metallurgical, industrial, and domestic grades of coke for sale 
on the open market; coke plants associated with chemical com- 
panies gas utilities; and plants affiliated with local iron furnaces 
where only a small percentage of the total annual output is used for 
blast-furnace fuel. | 

Production of oven coke by these two groups in 1951 and-for several 
previous years is shown in table 10. These data show that, through 
1951, production at furnace plants increased 63 percent since 1937 
while output at merchant plants showed little change in actua 
tonnage, although the number of plants and the percentage of the 
total oven-coke output produced by this group dropped drastically. 
A number of economic factors caused this shift in oven-coke produc- 
tion. One of the principal reasons for the steady decline in number 

302512—54——-381 
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of merchant plants in the past 2 decades has been the expansion and 
extension of natural-gas pipelines into areas formerly served by coke- 
oven gas. As a result, affected gas-utility companies either closed 
the coke plants or sold them to iron and steel companies, where the 
plants were located favorably in relation to blast-furnace installa- 
tions. There has been a tendency on the part of the iron and steel 
producers to integrate their coking and steel-making facilities more 
closely. For example, in the 5-year period, 1932-36, furnace plants 
produced 65 percent of the total oven-coke output; in 1937-41, 74 
percent; in 1942-46, 77 percent; and in 1947-51, 81 percent. This 
trend was expected to continue because virtually all of the expansion 
of coke-oven facilities underway at the end of 1951 was in the furnace 
group. 

TABLE 10.—Number and production of oven-coke plants connected with iron 


furnaces and of other oven-coke plants in the United States, 1913, 1918, 1937, 
and 1949-51 : 


Coke produced 


Number of active plants (net tons) Percent of production 
Year SSS 
Furnace | Merchant | Furnace | Merchant | Furnace | Merchant 
plants Plants plants plants plants plants 

e serene D 20 16 | 9,277,832 | 3,436, 868 73.0 27.0 
A see ecce ise 36 24 | 19, 220, 342 | 6,777, 238 73.9 26.1 
1987 A C UR 43 42 | 36,134, 209 | 13, 076, 539 73.4 26.6 
er RE 55 31 | 48, 109, 559 | 12, 112, 922 79,9 20.1 
ENEE ese 55 30 | 54, 543, 796 | 12, 346, 822 81.5 18.5 
Er PAI A 56 28 | 58,796,622 | 13, 190, 550 81.7 18.3 


TABLE 11.—Monthly and average daily production of oven coke by plants con- 
nected with iron furnaces and of other oven-coke plants in the United States, 
1937 and 1950-51, in net tons 


1937 1950 1951 
Month 
Furnace | Merchant | Furnace | Merchant | Furnace | Merchant 
plants plants plants plants plants plants 
Monthly production: 
January....-..----------- 3, 241,600 | 1,119,100 | 4,317,800 | 1,070,700 | 4,950, 800 1, 141, 900 
February................- 2, 096, 500 996, 400 | 3,168, 700 800, 200 | 4,393, 000 1, 021, 700 
E iere eebe 3,355,000 | 1,140,500 | 4,061, 000 953, 400 | 4,930, 700 1, 127, 600 
ADP. eessen 3, 310, 300 | 1,040,600 | 4,664,900 | 1,034,100 | 4,839, 500 1, 087, 300 
MAY ARE A, 3,375,600 | 1,104,100 | 4,842,300 | 1,068,600 | 5, 008, 300 1, 130, 600 
JUNO EECH 2, 917, 500 | 1,107,300 | 4,668,000 | 1,031,200 | 4,864, 800 1, 094, 400 
DU A 3, 316, 100 | 1,107,800 | 4,847,500 | 1,064,500 | 5,001, 500 1, 119, 200 
AUgUSt. ee 3, 469, 300 | 1,104,100 | 4,792,700 | 1,019, 700 | 5,046, 600 1, 124, 100 
RSeptember................ 8, 334, 700 | 1,093, 100 | 4,721, 700 988, 500 | 4,865, 700 1, 075, 800 
CA 0... .--------.- 2,910, 500 | 1,124,600 | 4,956,100 | 1,089,200 | 5,026,300 1, 106, 300 
November................ 2,142, 700 | 1,079, 600 | 4,620,600 | 1,082,100 | 4,830, 400 1, 069, 200 
December................ 1, 764,400 | 1,059, 400 , 882, 1,135, 600 | 5,039, 000 1, 092, 500 
TOA) 2:6. uai 36, 134, 200 | 13, 076, 600 | 54, 543, 800 | 12, 346, 800 | 58,796,600 | 13,190, 600 
Average daily production 

Bnuüry....cuc-ecccescso 104, 600 30, 100 139, 300 34, 500 159, 700 36, 800 
February................. 107, 000 35, 600 113, 200 ; 156, 900 36, 500 
Marchi. cioigacc e a UST 108, 200 36, 800 131, 000 30, 800 159, 000 36, 406 
ADT A e 110, 300 34, 700 155, 500 34, 500 161, 300 36, 300 
erg, ege 08, 35, 600 156, 200 34, 500 161, 500 36, 500 
SUNG sockets raión 97, 300 36, 900 155, 600 34, 400 162, 100 36, 500 
Jüly eek A 107, 000 35, 700 156, 400 34, 300 161, 300 36, 100 
August.......-.---.--.--- 111, 900 35, 600 154, 600 32, 900 162, 500 36, 300 
September.. .............. 111, 200 36, 400 157, 400 82, 900 162, 200 35, 900 
October................... 93, 900 36, 300 159, 900 85, 100 102, 100 35, 700 
November................ 71, 400 36, 000 154, 000 36, 100 161, 000 35, 700 
December................ 56, 900 84, 200 157, 500 36, 600 162, 500 35, 300 
Average for year........ 99, 000 35, 800 149, 400 33, 800 161, 100 36, 100 
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PRODUCTION BY STATES AND DISTRICTS 


Production of coke in 1951 increased over 1950 in all but 2 of the 
23 States where coke ovens were active. The largest percentage 
increases were in Virginia, Massachusetts, Colorado, and Maryland, 
with gains of 45, 30, 24, and 21 percent, respectively. The largest 
tonnage increases were reported for Pennsylvania, Ohio, and Indiana. 
These 3 States combined made 54 percent of the gain over 1950. 

Production of oven coke for 1951 and prior years, by geographic 
areas, is shown in table 13. The States west of the Mississippi 
River (California, Colorado, Texas, Utah, and Washington) increased 
production by a larger percentage than any other area since 1937, 
a gain of 444 percent. The area comprising Alabama, Kentucky, 
Tennessee, and West Virginia increased production substantially over 
this period, with advances of 68 percent, followed by Ohio, with a 
gain of 66 percent. 

Coke-production facilities have been more or less located in recent 
years with regard to iron production, gas manufacture, or chemical 
processing. In the early days of the coke industry, when beehive 
ovens were the principal source of metallurgical coke, production was 
limited to States producing coking coal. However, with development 
of the slot-type oven and its adaptation to metallurgical coke produc- 
tion and gas manufacture, coke plants have been built great distances 
from sources of coal and near steel and gas consuming centers. As 
a consequence, 13 States where oven coke was produced did not mine 
any coking coal in 1951, and all coal carbonized was shipped in. 


TABLE 12.—Coke produced in the United States, 1937 and 1948-51, by States, 


in net tons 
State 1937 1948 1949 1950 1951 
Oven coke: 

AA AAA AA Ric iue d 4, 259, 771 6, 015, 460 5, 161, 397 5, 833, 142 6, 291, 280 
CORIO ihe AS EA A E 296, 749 346, 552 512, 790 568, 216 
CORTADO TARA 486, 945 976, 504 729, 516 804, 979 995, 332 
DINOS m 2, 998, 663 | 3,675,284 | 3,195,645 | 3, 590, 502 3, 685, 662 
Heu rots IN A IN nA 5,467,061 | 8,584,225 | 7,533,290 | 8,255,622 | 8,843,452 
Mar ana anena 1,513, 651 | 2,147,787 | 2,030,957 | 2,367.233 | 2,855, 209 
PEE A AA E 1,130, 620 1,056, 701 891, 400 855, 217 1, 108, 826 
Ae == conocernos 2, 283, 518 2, 849, 601 2, 484, 409 2, 730, 847 2, 920, 082 
A RA A RA 704, 631 846, 246 781, 943 833, 861 971, 913 
UN Rk MEET AA 1,015,073 | 1,410,941 | 1,345,094 | 1,481,030 | 1,538,953 
IN OWL OF sad 4, 946, 964 5, 687, 225 5, 164, 790 5, 412, 318 5, 610, 975 
NA) AAA E ee 6,737,881 | 10, 562, 486 8,911,140 | 10,313, 767 11, 151, 201 
PODIA LO Lue Conn Oe rtp RR so 13, 701, 262 | 10, 649. 689 | 14, 768, 809 | 16, 332, 908 17, 250, 217 
TR reca mam mamie mnm 89, 451 251, 428 213, 378 243, 950 250, 658 
JN IE A IIA doma cmd e 644, 225 497, 019 686, 407 765, 418 
pri IS aca mi tini j kb qui ea iiri ue 149, 659 | 1,058, 50) 901,829 | 1,140, 737 1, 226, 536 
MNWERHDIBUOME Sao 14,6560" AA AR AAA A 
West, Virginians gare të -..| 1,817,993 | 3,208,000 | 3,182,857 | 3,388, 626 3, 829, 879 
Connecticut, Kentucky, Missouri, 

Rhode Island, and Wisconsin........ 1, 892, 949 2, 273, 215 2, 073, 456 2, 106, 592 2, 133, 303 

TOA daa nam are 49, 210, 748 | 68,284,357 | 60,222,481 | 66,890, 618 71, 087, 172 

Beehive coke: i 

AAA E E ER EA RA AAA 716 
a O o IA REN AAA E 101, 745 48, 583 49, 233 123, 753 
PónnsvlvaUiA.. sosedu minussa uet p d wx 2,559,048 | 5,733,835 | 2,898,683 | 5,103, 191 6, 396, 480 
IA A A DL UM AA, A oon | adn Mae a os 1, 638 
ULA ege o a a gg te $ 6, 657 188, 586 132, 762 84, 808 101, 672 
VITA asar in rr € 240, 425 200, 911 157, 812 197,879 287, 116 
MVA RARAS 279, 387 352, 494 177, 108 302, 309 432, 155 

Totale ars a 3,164, 721 6,577, 571 3, 414, 948 5, 827, 420 7, 343, 530 


et total ticos 52, 375, 469 | 74,861,928 | 63,637,429 | 72,718,038 | 79,330, 702 
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TABLE 13.—Production of oven coke, 1937, 1940, and 1948-51, by geographic 
area, in net tons 


Geographic area 1937 1940 1948 1949 1950 1951 
Connecticut, Massachusetts, 
and Rhode Island...........| 1,717,658 | 1,779,306 | 1,746,550 | 1,543,356 | 1, 541, 161 1, 791, 090 
Maryland, New Jersey, New 
York, and Pennsylvania....| 21,176,950 | 22, 641, 242 | 25, 895, 642 | 23,318, 650 | 25, 593, 570 | 27, 255, 354 
¡A A 6, 737, 881 | 7,897,929 | 10, 562, 486 | 8,911, 140 | 10,313, 767 | 11,151, 201 
Illinois, Indiana, and Mis- 
A 8, 730, 680 | 9,660, 017 | 12, 539, 204 | 10, 048, 153 | 12, 074, 620 | 12, 745, 599 
Michigan, Minnesota, and 
Wisconsln......... ........ 3, 589, 795 | 3,944, 410 | 4,327,342 | 3,809,174 | 4,093, 952 4, 42A, 789 
Alabama, Kentucky, Tennes- 
See, and West Virginia. 6, 606, 624 | 7,328,908 | 10,237, 154 | 9,217,092 | 10,128,617 | 11,073, 637 
California, Colorado, Toxas, 
Utah, and Washington..... 651, 200 762,497 | 2,975,070 | 2,474,016 | 3,144,913 8, 645, 502 
VE 49, 210, 748 | 54, 014, 309 | 68, 284, 357 | 60, 222, 481 | 66, 890, 618 | 71, 987, 172 


TABLE 14.—Oven coke produced in EN United States in 1951, by steel-producing 
istrict 


Plants | Ovens Yield Value of coke at ovens 
District in ex- | in ex- rd of coke e ———————— 
d istence | istence (net tons) from coal (net tons) 
Dec. 31| Dec. 31 : (percent) Total Per ton 
Eastorn....................-- 20 | 3,536 | 24, 264, 365 71.20 | 17,276,756 | $246, 796, 387 | $14.28 
Pittsburgh-Youngstown...... 21 | 4,546 | 32, 853, 174 68.57 | 22,526,875 | 276, 233, 726 12. 26 
Cleveland-Detroit............ 10 1,668 | 10, 895, 442 72.01 7, 845, 795 111, 690, 516 14. 24 
CHICAGO. 25555 AA 18 | 3,351 | 19, 823, 190 71.29 | 14, 250,306 | 249, 547, 862 17. 51 
Southern....................- 10 | 1,509 | 10, 120, 225 72.11 | 7, 297, 356 89, 707, 902 12. 20 
Western.........----.--.---.- 4 709 | 4,311,021 64.72 | 2,790, 084 43, 089, 158 15. 44 
vk e BEEN 83 | 15, 319 |102, 267, 417 70.39 | 71,987, 172 |1, 017, 065, 551 14. 13 
1 As defined by American Iron & Steel Instituto. 
TABLE 15.—Coke produced in Pennsylvania in 1951, by district 
Plants | Ovens Yield Value of coke at ovens 
: in ox- | in ex- Coal of coke | Coke pro- | 77 77777777 
District istenco | Istence charged from coal uced 
Dec. 31| Dec. 31| (Met tons) | (percent) | (net tons) Total Per ton 
Oven coke: 
Eastorn 1................- 5 796 | 4,944, 100 72.26 | 3,572,438 | $53,218,028 | $14. 90 
Westorn 1. ............... 8 | 2,914 | 20, 183, 406 67.77 | 13, 677, 779 167, 692, 302 12. 26 
TO ENEE 13 3, 710 | 25, 127, 515 68.65 | 17, 250,217 | 220, 910, 330 12.81 
Bechive coke: E F SS 
Fayette County.........- 66 | 11,843 | 7,195, 539 64. Y] 4, 670, 587 63, 273, 185 13. 55 
Westmoreland County... 46 | 4,576 | 2,069,931 64.71 1, 339, 528 19, 240, 733 14.36 
Other counties 3.........- 7| 1,177 606, 044 63. 66 386, 365 5, 363, 986 13. 88 
Cn E 119 | 17,596 | 9,872,414 64.79 | 6, 396, 480 87,877, 904 13.74 
Grand total... 132 | 21,806 | 34,999,929 | 67.56 | 23,646,697 | 308,788, 234 | 13.06 


1 Includes plants at Bethlehem, Chester, Philadelphia, 
3 Includes plants at Aliquippa, Clairton, Erie, Johnstown, 


Pittsburgh. 
3 Beaver, Bedford, Greene, and Indiana. 


Steelton, and Swedeland. 
Midland, Monessen, Neville Island, and 
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NUMBER AND TYPE OF OVENS 


Slot-Type Coke Ovens.—One of the major problems confronting the 
coke industry in 1951 was to provide enough coal-carbonizing capacity 
to support the double burden of the National Defense Program and 
accelerated industrial activity. A total of 696 new slot-type coke 
ovens was placed in operation during the year; 359 ovens were taken 
out of production, a net gain of 337 ovens. Most of the 359 ovens 
were shut down for rebuilding, although 1 coke plant (Niagara Mo- 
hawk Power Corp., Utica, N. Y., plant) with 42 ovens closed perma- 
nently, and a few ovens at other plants were blocked off and will not 
produce coke again unless the batteries are rebuilt. The limited 
supply of refractories (coke-oven shapes) and other essential building 
materials limited the number of new ovens completed in 1951. 

Although the coke industry had built a large number of new slot- 
type coke ovens (4,728) in the past decade, at the close of 1951 over 
half the total number of ovens in existence were at least 20 years old. 
This statement is not to be construed as placing the maximum life 
expectancy of coke ovens at 20 years, as a number of older batteries 
producing in 1951 were in good operating condition. However, coke- 
Oven operators and builders agrea that, with few exceptions, ovens 
over 20 years old become increasingly difficult to maintain. Moreover, 
the length of efficient service that may be rendered by a new coke-oven 
battery depends on operating conditions at each plant and on the decision 
of the owners as to when maintenance and repairs become excessive. 

In an effort to maintain not only the existing capacity by rebuilding 
worn-out batteries but also to erect additional capacity commensurate 
with increased blast-furnace requirements, the coke industry had the 
largest number of ovens under construction at the close of the year 
since World War I. In all, 1,446 new ovens were under construction 
on December 31, 1951, and contracts for a number of new batteries 
were pending. Except for one battery of coke ovens of English design, 
all other ovens under construction were being built by the Koppers 
Co. and the Wilputte Coke Oven Division of Allied Chemical & Dye 
Corp. Of the 15,319 ovens in existence at the end of the year, 35 
Gees were Koppers; 41 percent, Koppers-Becker; 11 percent, 

emet-Solvay; 12 percent, Wilputte; and 1 percent, all other kinds. 

Beehive Ovens.—Data on the number and coking capacity of bee- 
hive ovens have been obtained for many years by the Bureau of Mines, 
but no attempt was made until recently to separate the operable ovens 
from the total in existence. This distinction is made in table 20, 
which shows capacity at the end of 1951. Old ovens, not capable of 
producing coke without extensive repairs or rebuilding, comprised 23 
percent of the total beehive-coke capacity reported in existence. 
Therefore, for practical purposes, only the serviceable ovens should 
be considered available sources of coke. The heavy demand for coke 
in 1951 is reflected in the fact that 96 percent of the ovens considered 
to be in good operating condition actually produced coke in 1951. 
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TABLE 17.—Slot-type coke ovens completed and abandoned in the United States 
in 1951 and total number in existence at end of year, by States 


COKE AND COAL CHEMICALS 


Ovens 
In existence Under construction 
ane Dec. 31 New Dec. 31 
State Aban- 
istence doned 
Dec. 31 Annual Annual | during Annual 
Num- | coke capac-] Num- | cokecapac-| year | Num. | coke capac 
ber i ber 1 ber ity 
(net tons) (net tons) (net tons) 
Alabama. EN 7 | 1,340 | 6,303, 600 29 140, 000 |........- 125 636, 500 
CallorDÍS. s=azcnocanzecs 1 135 5686. 000. AO AA A O AA 
OOOO: eg teirewe mous 1 266 } 1,000,000 A A A A ven Tes 
Connecticut.............. 1 ‘70 i) oc AA A Meme sens O suus emassa 
IBE To Ta) K cscuc A 8 900 | 3,806, 100 |........|............|.------- 42 233, 300 
Indiae - Sonico dis 5| 1,955 | 9,607.400 154 764, 500 |........ 75 480, 000 
ELA y A A: 1 120 d Eege AO PI OA 76 515, 000 
Maryland... olei. 1 551 | 2,928, 000 63 281, 000 |........ 65 410, 000 
Massachusetts........... 1 204 200, OOO A A PR PA AAN 
Miclilgan.......:........ 4 584 | 3, 106,100 |........].......-....].--.-.-- 107 675, 700 
Minnesota. ..... 2. 3 240 9085, 900 |........|...........- 33 58 239, 600 
Missoni >. conan 2. soces 1 56 LO ek PE EE 8 40 153, 300 
New Jersey.............. 2 341 | 1,500,000 A A A O A 
New Y Oth s eere RR 7| 1,115 | 5,867, 400 36 178, 000 57 76 463, 000 
O A, APESTA 15 285 | 11, 131, 800 |........L.......-..... 25 259 1, 455, 500 
Pennsylvania............ 13 | 3,710 | 17,824, 000 810 | 1,982, 600 236 460 2, 467, 600 
Rhode Island............ 1 65 A: CEA, A bene seen AS EE 
AA E 1 44 FAG O00 AA A A AN oe aces 
TOS cusco ena 2 125 A RA AS PA EE 
ON EA AN 2 308 | 1,212, 300 23 82, lo 058 A AAA EE 
West Virginia........... 5 705 | 3,851, 000 61 390, 000 |..-...-- 63 405, 000 
Wisconsin: caes 1 200 (1) 20 50,900 A A nz ERR SEES 
tmdistribnled.. i. ssosl-c-e- esl - eee VAA EA AA A A O T ESSE 
Total 16051... 83 | 15,319 | 74, 228, 400 696 | 3,869, 100 359 | 1,446 8, 134, 500 
At merchant plants. ..... 2, 9 18, 535, 500 49 1906, 900 50 116 668, 300 
At furnace plants........ 56 | 12, 361 | 60, 602, 900 647 | 3,078,200 309 | 1,330 7, 466, 200 
Total 1950. 222 84 | 14,982 | 72, 488, 200 574 | 3,080, 300 696 706 3, 992, 600 


! Included with “Undistributed” to avoid disclosure of individual company operations. 


TABLE 18.—Age of slot-type ovens in the United States on December 31, 1951 1 


Merchant plants Furnace plants Total 
Age Annual Annual `| Per- Annual Per- 
WEN coke capac Pes of | coke capac- Pr cent coke capac- cent 
0 0 

ovens | (net tons) ovens | (net tons) | 9893 | total | (net tons) | total 
Under b5yesr3.....-. ane 178 864, 700 | 2,093 | 11, 501,200 | 2, 271 14.8 | 12, 365, 900 16.7 
From 5to 10 years........ 198 879,600 | 2,201 | 11,554,300 | 2,399 15.7 | 12, 433, 900 16.7 
From 10to 15 years....... 322 1, 684, 700 1,316 7, 510, 800 1, 638 10.7 9, 195, 500 12.4 
From 15 to 20 years....... 145 542, 500 890 4, 633, 400 1, 035 6.8 5, 175, 900 7.0 
From 20 to 25 years....... 574 3, 192, 300 547 3, 056, 400 1, 121 7.3 6, 248, 700 8.4 
25 years and over......... 1,541 | 6,371,700 | 5,314 | 22,436,800 | 6,855 | 44.7 | 28,808,500 | 38.8 
dn EE eC e 2,958 | 13, 535, 500 | 12,361 | 60, 692, 900 | 15, 319 100.0 | 74, 228, 400 100. 0 


1 Age dates from first entry into operation or from last date of rebuilding. 
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TABLE 19.—Number of slot-type ovens in the United States on December 31, 
1951, by kind and State 


Koppers- Semet- : 

State Koppers Becker Solvay Wilputte | All others! Total 
Sd PANA 517 578 180 05. EE 1, 340 
lte e VT AAA EE 253, M E RP EE 135 
Colorado..................-.-- 120 140. AS AS EE 266 
Connecticut. ..............--]-.-.-------- LR CARR ane iene A EE 70 
e EE 371 246 120 163 WEE 900 
ëch TEE 340 816 161 638 |............ 1, 955 
Che TEE PA | EE 120 AA A 120 
Maryland...................- 240 all: AAA A ld ce 551 
Massachusetts.......-...-.... Beg eet awk 149 A |, om 204 
COIGRD MSS ANDE CNN epp 222 362 EN, PEN 584 
Minnesota..............-...--. 122 08 A 20 uoles 240 
Missouri...................... LIE mte AA DAA UP MORE 56 
New Jersey................... 165 178 AAA A vmm 341 
New York.................... 186 566 180 152 31 1, 116 
ee A A 1, 321 349 301 314 |...........- 2, 285 
ennsylvania................. 1, 635 1, 576 88 291 120 3, 710 
Rhode Island................- 40 pu AAN A orm 65 
Tennessee... .............. A | ----.....-- 24 2D RE 44 
A O PA 126 A AA E 125 
¡NA AAN ENIRO EAE UE E, AA E 308 
West Virginia................. 154 406 |.........-.. 145 a 706 
consin.................... 100 |...........- 100 E, EE 200 
Cot lic ia 5, 367 6, 302 1, 636 1, 863 151 15, 319 
At merchant plants........... 677 1, 128 750 | | | 408 |...........- 2, 958 
At furnace plants............- 4, 690 5, 174 886 1, 460 151 12, 361 


1 Comprises 31 American Foundation and 120 Cambria. 


TABLE 20.—Beehive-coke ovens reconstructed and abandoned in the United 
States in 1951 and total number in existence at end of year, by States 


State 


eee ida ahis 
entucky..... 
Pennsylvania. 
"Tennessee... 
Virginla....... 
West Virginia. 


Total... 


Ovens 
Plants Total available In operating Not in operating 
d Dec. 31 condition Dec. 31 [condition Dec. 31 Aban- In 
in exist doned | course 
enco ———— CRUNEE Rebuilt 
Dec. 31 orre | 0 dis- jofrecon- 
Annual Annual Annual | alrod mantled| strue- 
Num-| coke ca- | Num-| coke ca- | Num- | coke ca- | P during | tion 
ber pacity ber pacity ber pacity year | Dec. 31 
(net tons) (net tons) (net tons) 
20 6, 000 9 2, 700 11 3, 300 NEE E EE 
1 195 117, 000 192 115, 200 3 1, 800 |........1......-. 3 
119 |17, 596 |12, 374, 600 |13,060 | 9, 285, 200 | 4, 536 |3, 089, 400 636 48 205 
1 90 54, 000 26 15, 600 64 , 400 20: A A 
2 797 285, 000 797 A A AA A ccumsan 
5 748 346, 200 653 300, 100 95 46, 100 |........ 3 100 
9 | 1,012 676, 100 963 642, 900 49 33, 200 |.......- E DE 
138 |20, 458 |13, 858, 900 |15, 700 |10, 646, 700 | 4, 758 |3, 212, 200 671 51 398 
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TABLE 21.—Average number of beehive ovens active in the United States in 
1951, by months 


Month Number i Month Number Month Number 
Janury Lor s oue A AAA 12; 136 || September-.----------- 12, 704 
February .------------ 13; 783 || JUNG a ege ias cn 13,014 || October---------------- 12, 799 
O Ne A 18.200. II JULY << ¿lia siste 13,016 || November............. 18, 065 


TOR TION 12, 727 || August 12, 927 || December___-.---_---- 13, 151 


CAPACITY OF OVEN-COKE PLANTS 


The basis for calculating the potential annual maximum coke 
capacity of a plant is the minimum coking time necessary to produce 
a coke with qualities suitable for its intended use. For this reason, 
the potential capacity of & plant may change from year to year, 
depending on the age and condition of the ovens, the character and 
quality of the coal carbonized, the grade of coke required, and other 
economic factors. The capacity reported to the Bureau of Mines by 
the coke-producing companies may therefore differ from the designed 
or rated capacity estimated by the coke-oven builders at the time of 
construction. It is believed, however, that the potential capacity 
shown in table 22 is & reliable measure of the practical operating 
capacity for the years given. | 

'The potential annual coke capacity on December 31, 1951, was 2 
percent higher than for the preceding year. This increase was due 
entirely to expansion of carbonizing capacity at plants associated with 
iron and steel works (furnace plants) as capacity of merchant plants 
dropped 3 percent. The factors contributing to the steady decline in 
the capacity of merchant plants have been mentioned in & preceding 
section.of this chapter and need not be repeated here. "That the 
decline in merchant-plant capacity would continue was evidenced 
by the new ovens under construction. Of the 8,134,500 tons of 
potential capacity under construction at the end of 1951, 7,466,200 
tons (92 percent) was at furnace plants. 

The Bureau of Mines has collected monthly data on oven-coke 
production for many years. The rate of oven operations may be 
calculated from these data. Table 23 shows the percentage of coke 
capacity utilized each month for 1951, with certain preceding years 
for comparison. The average monthly rate of production for 1951 
was the second highest on record and illustrates the high-level conti- 
nuity of oven operations throughout that year. This outstanding 
record, when the poor condition of a large number of old ovens is 
considered, clearly indicates the skill and ingenuity of the coke-plant 
operators. 
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TABLE 22.—Potential maximum annual coke capacity of all oven-coke plants in 
existence in the United States, 1937 and 1947-51 


Merchant plants Furnace plants Total 

gd LAE Ar ~ ti © ed += b> Ge 5 -— * ei Arm b. Fe 

23) 28 EEES Bg (8135 | 238 BS gaj $9 | 385 | 83 

sig | Easg] 88 esl Bs | ES32 Ss [Es es | agga] 58 

Year og og faq S egos - fd & [Lol o ae Es 

SA) SA [3588 | ¿8 |SA| SA [3588 | o8 |A| SA | Bass | SS 

2s as | goes | Be [28 ee | 5323 | Sx |28| 28 | 3988 | Be 

58/28 |S838| 28 |89| 23 | 3838 | 93/88] 29 | 8838 | 38 

Aa ló | O lf lo Ià O li lo Iù O 
> AAN 42| 3, 419/15, 731, 000. 45| 9, 299|46, 995, 200|....... 87112, 718162, 727, 100. 
LY) ARS 32| 3, 047/14, 599, 200| —7.2| 54/11, 681157, 949, 900/4-23. 3 : 549, 100|-I-15. 7 
T RANDE DN 31| 2 983|14, 199, 900| —9. 7| 55/12, 156/60, 300, 000|-+28. 3| 86|15, 139/74, 499, 900|-+-18. 8 
TAO lesse 30| 3,057/14, 209, 200| —9.7| 55/12, 047/59, 500, 9004-26. 6| 85/15, 104|73, 710, 100| 4-17. 5 
Te Ree 29| 3, 036] 13, 959, 300) —11.3| 55|11, 946/58, 528, 900|+-24. 5 982/72, 488, 200|+-15. 6 
Tee 27| 2, 958] 13, 535, 500] —14. 0 56/12, 361/60, 692, 900-29. 1 83/15, 319|74, 228, 400| --18. 3 


TABLE 23.—Relationship of production to potential maximum capacity! at 
oven-coke plants in the United States, 1937 and 1948-51, by months, in 
percent 


SENSO 


cerraran rr rr me 


1 Capacity of all ovens in existence, whether active or idlo, based upon maximum daily capacity times 
days in month. 


QUANTITY AND COST OF COAL CHARGED 


Coke ovens (slot-type and beehive) used a record quantity of 
bituminous coal in 1951—113.7 million tons. This figure represented 
a 9-percent gain over the 1950 total and was 6.4 million tons (6 per- 
cent) greater than the previous peak consumption of 1948. This 
new mark was attributed to the increased demand for coke (which, in 
turn, necessitated the maintenance of high operating rates at both 
oven- and beehive-coke plants) and to the absence of any major work 
stoppages in the steel and bituminous-coal industries. Because of 
the continuous nature of the coking process and the strong demand 
for the coke produced, monthly consumption of coal in coke ovens is 

enerally uniform and does not vary because of seasonal conditions 
table 24). 

Pennsylvania continued to lead all coke-producing States in the 
carbonization of coal, processing 25 percent of the coal carbonized in 
slot-type ovens and 86 percent of the total used in beehives. Ohio 
ranked second, with 15 percent of the total used in slot-type ovens, 
followed by Indiana, Alabama, and New York, which, combined, 
consumed 29 percent. "These 5 States, therefore, consumed 69 percent 
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of the total, compared with 31 percent for the other 17 States where 
oven coke was produced. The practice of mixing or blending a small 
percentage of anthracite fines, which was begun during World War II, 
was continued at 12 plants in 1951. A total of 237,100 tons was used 
for this purpose during the year. 

As coal is the chief item of expense in the manufacture of oven coke 
(normally representing about 80 percent of total costs), its cost has a 
definite influence on coke-oven operations and is extremely important 
to coke-plant operators. The cost of coal delivered to the coke plants 
had been increasing steadily since the beginning of World War II and 
reached a new high in 1951. The average cost of coal at oven-coke 
plants in 1951 increased $0.27 per ton (3 percent) over 1950 and was 
143 percent higher than the figure for 1940. A large part of the coal 
used at oven-coke plants must be transported great distances, increas- 
ing its cost at the ovens. Of the States for which figures on coal costs 
can be shown, Minnesota, Illinois, New York, and Indiana, in the 
order named, had the highest costs, while West Virginia, Alabama, 
aug. Pennsylvania had the lowest owing to their proximity to the coal 

elds. 

The average cost of coal at beehive ovens in 1951 was the highest on 
record, yet it was lower than at oven-coke plants because the beehive 
plants generally were near the mines. In recent years, however, 
many beehive operators have had to truck part, or in some instances 
all of their coal requirements, substantially increasing their coal costs. 
In the Connellsville region, Pennsylvania, in 1951, coal was trans- 
ported by truck as far as 40 miles to some beehive plants. Charges 
on such hauls approximated $2 per ton. This additional expense for 
many plants has influenced the average cost of coal for the entire bee- 
hive industry. The average cost of coal in 1951 ($6.15 per ton) was 
8 percent above the 1950 average and 209 percent higher than the 
1940 figure. Partly because of trucking charges, Pennsylvania had 
the highest costs and West Virginia the lowest. 


TABLE 24.—Coal consumed in coke ovens in the United States, 1937 and 1950-61, 
by months, in net tons 


1937 1950 1951 
Month 
ave Beehive Total rud Beehive 'Total e a | Beehive| Total 
AN bee ee 6, 198, 700 426, 600| 6, 625, 300| 7, 710, 300} 204, 200| 7, 914, 500| 8, 640, 500,1, 131, 600} 9, 772, 100 
(lag ct 5, 679, 900 458, 500| 6, 138, 400| 5, 714, 500 67, 800} 5, 782, 300| 7, 670, 400| 941, 300| 8, 611, 700 
Mo Sup 6, 387, 000 556, 6, 943, 800| 7,165,000] 486,300| 7, 651, 300| 8, 596, 500} 983, 800, 9, 580, 300 
LN ae Lang 6, 183, 800 480, 800} 6, 664, 600} 8,115, 400| 783,400] 8, 898, 800| 8, 429, 500} 872, 800| 9, 302, 300 
May 220 => 6, 368, 500 509, 700| 6, 878, 200| 8, 896, 800| 839, 200| 9, 236, 000| 8, 726, 800| 918, 400] 9, 675, 200 
Jüll6:-...-- 5, 729, 200 430, 500| 6, 159, 700| 8, 093,400} 911,600| 9, 005, 000| 8,479, 200| 969, 600| 9, 448, 800 
Jül etuosa 6, 217, 200 44], 700} 6, 658, 900| 8, 386, 500| 795, 500| 9,182, 000| 8,720, 100| 826,900) 9, 547, 000 
Hp A , 425, 800 401, 100| 6, 826, 900| 8, 227, 500/1, 018, 500| 9,246, 000| 8, 754, 700} 963,800| 9, 718, 500 
Sept.------ 6, 220, 700 392, 800| 6, 613, 500, 8,084,500} 961,100} 9,045, 600| 8, 468,700] 862,300) 9, 331, 000 
(6) ee 5. 664, 800 351, 600| 6, 016, 400, 8, 506, 600/1, 055, 400| 9, 562, 000| 8, 709,600} 985,000; 9, 694, 600 
NOW aj 4, 527, 000 264, 000} 4, 791, 000; 8, 028,600) 936,900} 8, 965, 500| 8, 384,400) 965, 300] 9, 349, 700 
Dec....---- 3, 972, 800 212, 700| 4,185, 500| 8, 497, 200|1, 028, 500] 9, 525, 700} 8, 687,000} 967, 700} 9, 654, 700 


p—s | | - | Dm 


Total...-|69, 575, 400| 4, 926, 800/74, 502, di id 926, 300/9, 088, 400/104, 014, 700/102,267,400 E 113,685,900 


1 Includes 169,300 tons of anthracite fines. 
3 Includes 237,100 tons of anthracite fines, 
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TABLE 25.—Quantity and value at ovens of coal used in manufacturing coke in 
the United States in 1951, by States 


Coal per ton of 
Cost of coal Coke 
Stato Govan 
net tons 
Per ton | Net tons] Cost 
Oven coke: 

ERT A A 8,756, 422 | $64,721, 797 $7.39 1.39 $10. 29 
o AAA cessed 24, 537 1 V 1. 63 R 
Colorado. A A 1, 452, 062 1 1) 1. 46 1 
o AA Nee 5, 214, 085 53, 453, 852 10. 25 1. 41 14. 50 
Indiana. _...-...--------..--------- ee. 12, 320, 739 | 124, 787,818 10. 13 1.39 14.11 
Maryland A emm ecu eL rC 3, 955, 067 1 V 1.39 , 
Massachusetts... 1, 561, 541 1 d L 41 d 

lehigün EE ENEE 4, 001, 353 36, 718, 819 9. 18 1.37 12. 57 
Minnesota... 1, 338, 937 13, 974, 534 10. 44 1. 38 14. 38 
New Jersey..... Ge 2, 124, 486 (1) () 1. 38 (1) 
New ¥ Of AAA 8, 095, 523 82, 166, 053 10.15 1. 44 14. 64 
Ohio: a ee ete ee 15, 858, 101 | 138,035, 734 8. 70 1. 42 12. 38 
Pennsylvania............................ 25,127,515 | 201, 625, 769 8. 02 1. 46 11. 69 

ennessee. ..-...-------- 22-2 ee 322, 037 1 t 1. 28 1) 
A) e: EE 1, 041, 766 1 1 1. 38 1) 
GON AA sees 1, 934, 422 1 (i 1. 58 1) 
West Virginia... 5, 366, 963 35, 107, 340 6. 54 1.40 9.17 
Connecticut, Kentucky, Missouri, 

Rhode Island, and Wisconsin.......... 2, 871, 861 27,858, 784 9. 70 1. 35 13. 06 
Undistributed............... 2. cL essc] LLL L ee 135, 692, 202 10. 19 1. 43 14. 59 

A NEE 102, 207, 417 | 914, 142, 702 8.94 1. 42 12. 70 
At merchant plants...................-. 18, 322, 799 | 174, 070, 715 9. 50 1.39 13. 20 
At furnace plants........................ 83, 944, 618 | 740, 071, 987 8.82 1. 43 12. 59 

Bechive coke: 

Colorados 2 ui a o os 1, 300 y (1) 1.82 V 
GN ee nn a 179, 189 1 (1) 1. 45 1 
Penpnslennig -00020000M 9,872, 414 61, 787, 832 6. 26 1, 54 9. 66 
Tennessee... , 440 | 6 2.10 (t 
MAG on taa DRE cs ote E 183, 830 1 ( 1.81 q 
IIA A AE 492, 062 2,826, 791 5.74 1.71 9.85 
West Virelnin 000 -0an 686, 230 3, 659, 248 5.33 1. 59 8. 47 
Undistributod................ 22. ccs | ---- 22-2... 1, 938, 246 5. 27 1. 61 8. 51 

TOU A ES A ee 11, 418, 465 70, 212, 117 6.15 1. 55 9. 56 


1 Included with “Undistributed” to avoid disclosure of Individual company operations, 


TABLE 26.— Average cost per net ton of coal carbonized at oven-coke plants in 
the United States, 1937 and 1947-51, by States 


State 1937 1947 1948 1949 1950 1951 

A, TEE $2.33 | $5.57 | $6.48 | $6.81 | $6.96 $7.39 
A A secu eve 4. 62 8. 00 9.38 9.75 9. 98 10. 25 
Indiana... ...........-.- AN AN eave oae NE 4.71 8.01 9.35 9.71 9. 87 10. 13 
MICHIGAN ae eed 4.16 6. 79 8. 26 8. 99 9. 01 9. 18 
LN EEGEN 5. 24 8. 33 9. 90 10. 10 10, 21 10. 44 
Now Y ARA Ee 4. 55 7.76 9. 48 9. 83 9.85 10. 15 
le EE 3.76 6. 76 8. 11 8, 42 8.51 8.70 
Pennsylvania............-...-.-- nee cec e cocos 2. 98 5.87 7.22 7.04 7.82 8.02 
West Virginia. ..............--.----------- Le LL cL lee 2. 54 4. 72 6. 14 6.37 6. 72 6. 54 
Other States 1..........-- ll ce ee ccce eene ausge 4. 53 7. 46 8. 88 9. 42 9. 57 10. 10 

United States average. ......................... 3.74 6.78 8.13 8. 52 8. 67 8, 94 
Cost of coal per ton of coko...........................- §. 27 9.60 | 11.58} 12.18 | 12.30 12. 70 


1 California, Colorado, Connecticut, Kentucky, Maryland, Massachusetts, Missouri, New Jersey, Rhode 
Island, Tennessee, Texas, Utah, and Wisconsin. 
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TABLE 27.—Cost of coal and value of products per net ton of coke produced in 
the United States, 1918, 1929, 1937, and 1948-51 


Oven coke Beehive coke 
Value per ton of coke produced 
Year E A tee Be a A RAGBMUDE 
coal per coal per | Value per 
ton of Coal- ton of 
coke Coke chemical Total coke 
materials ! 
LL rr AAA A $6. 00 $7. 42 $3. 08 $10. 50 $3. 65 $6. 21 
E A ao a 5. 04 4.8 3. 56 . 96 2. 85 3. 49 
o ARA 5. 27 5. 03 2. 97 8. 00 3.14 4.31 
y AAA AI A, 11. 58 12. 43 4. 42 16. 85 8. 02 12. 10 
LUI Y Linsen Sor RPM 12. 18 13. 26 4. 45 17.71 8. 50 12. 87 
loo EA AN 12.30 13. 45 4. 51 17. 06 8. 88 13. 25 
TOI sai A AAC 12. 70 14. 18 4. 93 19. 06 9. 56 13. 95 


1 Includes value of breeze produced. 


PREPARATION AND SOURCE OF COAL 


Washed and Unwashed Coal.—An outstanding development in the 
coke industry in 1951 was the large increase in the percentage of 
washed coal carbonized in slot-type ovens. Although coal cleaning 
in the United States predates erection of the first oven-coke plant in 
1893, the practice did not become an important factor in coke-plant 
operations until recent years. However, gradual depletion of the 
reserves of the best quality coking coals and steady rise in mechanized 
mining, with its attendant increase in impurities, has necessitated 
washing or cleaning a larger part of the available coals. This is due 
to the fact that the quality of the coke produced depends more upon 
the character and quality of coal carbonized than upon oven design 
and carbonizing practice. Coals having high ash and sulfur contents 
will produce a. coke having similar chemical characteristics. Coke of 
high ash or sulfur content is not desirable for use in blast furnaces 
ET cupolas, miscellaneous industrial operations, or residential 

eating 

Washed coal charged into slot-type ovens in 1951, according to 
reports submitted by coke-plant operators, amounted to 50 percent 
of the total tonnage of bituminous coal carbonized, compared with 40 
percent in 1950 and 28 percent in 1946. The proportion of washed 
coal charged into beehive ovens was less than in slot-type ovens, being 
17 percent of the total in 1951. Most of the cleaning or washing was 
done at the coal mines. In 1951 bituminous coal cleaned at the 
mines was used by 50 oven- and 13 beehive-coke plants and amounted 
to 85 percent of the washed coal carbonized. The remainder (7.7 
million tons) was washed at coke plants having cleaning facilities. 
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TABLE 28.—Washed and unwashed coal used in manufacturing coke in the 
United States in 1951, by State in which used, in net tons 


Slot-type ovens Beehive ovens 
State Bituminous Bituminous 
Washea | ,Un., | “e Washed | YA, | Total 
washed washed 
Alabama...................... 8, 301, 639 415, 751 | 39,032 | 8,750, 422 BE BEE, BEN 
Callfornia..................... 818, 712 105, 825 |... 094 os y dl A AAA MASA 
Colorado...................... 1, 452, 062 fo... BE 1, 452, 062 |.......-... 1, 300 1,300 - 
o AR sess 2, 172, 062 | 3,022, 601 | 19, 422 | 5, 214, 085 |..........]- -------..]-------.-- 
IDA cc aa 8, 145, 854 | 4, 174, 885 |........ 12-820, 100]. senem eroe lidades 
Maryland.................... |] .-..-..-.- 3, 955, 067 |........ 3, 955, 067 AMA A GE 
Massachusetts... ee 1, 539, 313 | 22, 228 | 1,561,541 BEE BEE, BEEN 
PAN AAA 749, 483 | 3, 251, 870 l........ B. liis AA A AAA 
Minnesota. .................-. 404, 980 915, 100 | 18,857 | 1,338,937 |..........]..-.-.-...|--.--...-- 
New Jersey..................- 686, 352 | 1,430, 691 | 7,443 | 2. 124, Anel. leen 
NOW E 2, 589, 234 | 5,504, 174 | 2,115 | 8,095,523 ]..........|....-.-.-.|- --------- 
LEE 8, 153, 948 | 7, 704, 153 |........ 15, 858, 101 AAA emen nem ex 
Pennsylvania. ................ 13, 832, 221 |11, 214, 590 | 80, 704 |25, 127, 515 11, 806, 311 |8, 066, 103 | 9, 872, 414 
Tennessee... el 322, 037 ]........ 322, 037 |.......... 9, 440 3, 440 
(xoc OPEN TEMA 791, 441 250, 325 l........ 1,011; A A nl Ero dm 
LL WEE Pr 1, 934, 422 l........ 1, 934, 422 | 183, 830 |.......... 183, 830 
MIIBIDIB EE, Mee EEN EC ARO reset ae 492, 062 492, 062 
West Virginia................. 2,074,097 | 3, 280,328 | 12, 538 | 5,366,963 |.......... 686, 230 686, 230 
Connecticut, Kentucky, Mis- 
souri, Rhode Island, and 
Wisconsin................... 881, 657 | 1,955, 407 | 34,797 | 2, 871, 801 |.......... 179, 189 179, 189 
Etage eer 51, 053, 742 |50, 976, 539 |237, 136 |102, 267, 417|1, 990, 141 19, 428, 324 |11, 418, 465 
At merchant plants. .......... 3, 755, 910 |14, 388, 383 |178, 506 |18, 322, 799 |.......... |... .......|-----.---- 
At furnace plants. ............ 47, 297, 832 |36, 588, 156 | 58, 630 |83, 044, 618 |..........]-.........|-----..--. 


TABLE 29.—Yield of coke from coal in the United States, 1937 and 1949-51, by 
States, in percent 


1937 1949 1950 1951 


Se eS ae et eee | ee ee ep ee ee | ou eee ee ee | ee amm cm am 
H 


State 
Oven | Bechive| Oven | Beehive| Oven |Beehive| Oven | Beehive 
coke coke coke coke coke coke coke coke 


le et es | eee eet eee | oes ee ae ec 


mm — A ——— es | epp en — | eee ee re 


Alabama...................- 


Maryland................... 
Mossnchusgettg ---0.- 


New Jersey._....---..---.-.. 
New York..................- 
O Minis Leen latas 
Pennsylvania...............- 
Tennessee..................- 


West Virginia............... 
Connecticut, Kentucky, 
Missouri, Rhode Island, 
and Wisconsin............. 


United States average 
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Blending.—The practice of blending or mixing various types of coal 
to obtain a coke relatively free from shrinkage, cracks, and with a mini- 
mum of breeze is a common practice among oven-coke plant operators. 
A better coke usually can be obtained from a proper blend of 2, 3, or 
more different coals than from any one alone. Blending has several 
objectives and involves many important factors which must be con- 
sidered by the oven-coke plant operator if the primary objective of 
producing economically a quality coke is to be achieved. It also per- 
mits use of a coal that has good coking properties but may be objec- 
tionable due to an excessive ash, sulfur, or phosphorus content which 
makes it unsuitable as a 100-percent charge. Thus, in addition to 
providing a means of controlling the quality and strength of the coke 
and the yield of coproducts, blending permits flexible operations at 
oven-coke plants and use of a far wider variety of coals. All oven- 
coke plants mix or blend coals before charging them into ovens. The 
mixing of coal of different volatile content was practiced at 79 oven- 
coke plants in 1951. Of these, 55 used high- and low-volatile coals; 
19, high-, medium-, and low-; 3, high- and medium-; and 2, low- and 
medium-volatile. Of the plants that did not blend coals of different 
volatile content, 2 plants used straight high-volatile and 3, medium- 
volatile. The proportion of coals of different volatile contents mixed 
before charging into ovens, where practiced, varies widely from plant 
to plant. Generally, about 20 percent low-volatile coal is mixed with 
high-volatile, although some plants reported the use of as much as 50 
percent low-volatile. A study of the reported volatile content of all 
coal used by oven-coke plant operators in 1951 showed that about 63 
percent was high-volatile, 13 percent medium-volatile, and 24 percent 
low-volatile. These proportions have changed but sli ged during the 
past decade, with gradual increase in the use of low-volatile coals. 

Sources.—More interest has been shown in recent years in the 
reserves and sources of coking coal than ever before. The tremendous 
demand for coking coal, caused by two great wars and the high level 
of industrial production since the end of World War II, has made seri- 
ous inroads into the reserves of our better coals. Coke is essential in 
the manufacture of pig iron, which, in turn, is required to make steel— 
a vital element in our modern industrial economy. As all coals will 
not fuse and form a coherent, strong, porous structure when heated at 
high temperatures (above 1,000° e» known reserves of established 
coking quality are extremely important to our economy. The Bureau 
of Mines has studied the coking qualities of à number of domestic 
coals. The results of this research have been compiled in a series of 
reports of investigations. 

The largest concentration of coking coal in the United States is 
found in the Appalachian region, which extends from Alabama to 
Pennsylvania. States comprising this region supplied 94 percent of 
all coal carbonized in 1951. West Virginia furnished 35 percent; 
Pennsylvania, 34 percent; Kentucky, 13 percent; Alabama, 9 percent; 
and Virginia, 3 percent. The remainder was obtained from various 
other States, particularly Utah, Oklahoma, Colorado, and New Mex- 
ico. The better quality high-volatile and medium-volatile coking 
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TABLE 30.—Coal received for manufacturing oven coke in the United States in 


1951, by State where consumed and volatile content ! 


High-volatile Medium-volatile 


State where coal was consumed 


Net tons Net tons of total 
Alabama: f 
Merchant plants. .......... 24, 073 930, 899 76. 6 
Furnace plants............. 48, 895 7, 753, 926 99. 3 
Total Alabama..........- 72, 968 8, 603, 825 .2 
California: Furnace plant...... 848,881 | 88.7 |.-.-......--].---..-- 
Colorado: Furnace plant....... 1,507,539 | 88.2 |.........-...|-..-..-. 
Illinois: 
Merchant plants. .........- 151, 315 341, 976 41.5 
Furnace plants............. 3, 097, 1, 125 (3) 
Total Illinois............- 3, 249, 121 343, 101 6.6 
Indiana: 
Merchant plants........... 500, 095 127, 088 11.7 
Furnace plants. ............ 5,946,931 | 55.2 |............|.......- 
Total Indiana............ 6, 447, 026 127, 088 1.1 
Maryland: Furnace plant...... 2,596,672 | | 64.9 |............|..--...- 
Massachusetts: Merchant plant. , 364, 780 23.7 
Michigan: 
Merchant plants........... 544, 224 35, 488 3.6 
Furnace plants............. 2, 157,377 | 95.9 |. esee erue munus 
Total Michigan.......... 2, 701, 601 35, 488 0.9 
Minnesota: 
Merchant plant. ........... 113, 106 38, 284 14.7 
Furnace plants. ............ 070, 904 20, 485 2.4 
Total Minnesota. ........ 784, 010 64, 769 4.7 
New Jersey: Merchant plants..| 1,321,073 378, 003 17.7 
New York: 
Merchant plants........... 2, 696, 116 336, 835 9.5 
Furnace plants............. 2, 719, 089 759, 801 17.3 
Total New York......... 5, 415, 805 1, 006, 636 13.8 
Ohio: 
Merchant plants........... 966, 360 200, 778 12,3 
Furnace plants............. 9, 875, 143 381, 312 2.7 
Total Ohio..............- 10, 841, 503 582, , 090 
Pennsylvania: 
Merchant plants........... 411, 402 233, 317 28.8 
Furnace plants............. 18, 650, 372 786, 080 3.2 
Total Pennsylvania...... 19, 061, 804 1, 019, 397 4.0 
Tennessee: Furnace plant...... 70, 343 236, 647 70. 5 
Texas: Furnace plants.......... 498, 087 411, 394 39. 8 
Utah: Furnace plants.......... 1,610,534 | 86.6 |............]..--.... 
West Virginia: 
Merchant plants........... 1,029,890 | 89.5 |............|-.....-. 
Furnace plants............. 3,402,731 ] 81.6 |............|-......- 
Total West Virginia...... 4,432,621 | 83.3 ]............|----..-- 
Connecticut, Kentucky, Mis- 
souri, Rhode Island, and 
Wisconsin: Merchant plants.| 2,010,404 | 70.7 |............|.--.-.-- 
Grand total.............- 64, 280, 410 18, 353, 218 13.0 
At merchant plants. ........... 10, 577, 606 2, 996, 448 16.6 
At furnace plants.............- 53, 702, 804 10, 356, 770 12.3 


Low-volatile 


1, 560, 970 


errs | re | pee | eee | RED | A MIN € 
re kass Less ec o ref 


459, 372 
4, 835, 927 
5, 295, 299 
1, 402, 775 

365, 075 

418, 045 
1, 018, 780 
1, 436, 825 


—— | Ef ET | áÀ—— e 
— | o | Ee 


109, 518 
408, 077 


517, 595 
434, 467 
507, 733 
915, 985 

1, 423, 718 
460, 685 
3, 978, 920 
4, 439, 605 
166, 568 

5, 198, 016 
5, 364, 584 
754 

122, 875 


120, 815 
767, 794 


888, 609 


833, 475 
24, 946, 427 


4, 469, 344 
20, 477, 083 


1, 227, 490 


ma cras ney | eee eS c c —Ó—— | ÀMÀÓÓÁÀ—ÁÀÓ ]M ait a Eq Em 


— Eed | SD Pe eegenen Qn € — 
— o sos | ————— E gege ees 


823, 364 
4, 329, 828 


5, 153, 102 


MEI 
ee | eve 


1, 086, 555 
10, 782, 858 


ER 


€—————— o | o || qe || ED DEN 


11, 869, 413 


1, 539, 313 


GEF 
BEE 


ee ny EE EE E 
o E Ee el o aa 


997, 757 
3, 176, 157 


EI 
yn 
= E 


$ 
Wë 


4, 173, 914 


260, 908 
1, 105, 466 


1, 366, 374 
33, 543 


er | ——— MM | renee | ————— Eed | e rt 
SSS PP | ete | ES PP e] 


3, 540, 684 
4, 395, 475 


7, 936, 159 


ege Deg A ls eren 
be E Eed 


1, 627, 823 
14, 235, 375 


——_ e e E E EE 


15, 863, 198 


Eege Pastel h MÀ os || E | A ——ÍÀ—— 
— —— o o A E | a oro, 


811, 377 
634, 468 


25, 445, 845 
335, 744 


1, 033, 256 
1, 860, 582 


—À e ee leet o geg 
a I—— —M———ÓMá—Mm || MS A — Le ee) 


1, 150, 705 
4, 170, 525 


Ee o o o, | CREE | AA AD 


6, 321, 230 


2, 843, 879 


mn leet o o o a 
ES | ES | ES | a | RD | n Y 


102,580,055 


queer | ee EE | OMe | As | eaters | gers 


24.8 |18, 043, 398 
84, 536, 657 


1 High-volatlle—dry volatile matter 31 


ercent; medium-volatile—dry volatile matter 31 percent or less 


and over 22 percent; low-volatile—dry volatile matter 22 percent or less and over 14 percent. 


2 Less than 0.05 percent. 
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coals are found in West Virginia, Pennsylvania, eastern Kentucky, 
and Alabama.  Low-volatile coking coal, important for improving the 
physical properties of metallurgical coke (particularly its strength), 
was mined largely in West Virginia and to a smaller extent in central 
Pennsylvania, eastern Oklahoma, and western Arkansas. 

To maintain a more uniform quality of coking coal and to be assured 
of an adequate supply in periods of heavy demand, many larger coke- 
producing companies, particularly those connected with iron and steel 
works, own or control coal mines. These mines are generally referred 
to as "captive" mines, and the quantity of coal shipped by them in 
1951 amounted to 57 percent of the total received for coking at oven- 
coke plants. Plants associated with iron and steel works (furnace 
plants) received 62 percent of their coal requirements from captive 
mines. Merchant or nonfurnace plants, however, obtained only 34 
percent of their coking coal from captive mines. 


TABLE 31.—Coal received for manufacturing oven coke in the United States in 
1951, by field of origin and volatile content, in net tons 


Volatile content 1 
State and field ! where coal was produced a | MMM RAN 


received 
High Medium Low ` 
WIDE E cono ceppesct 4 te dandome d 124,727 | 8,816, 933 |............ 8, 941, 660 
(Wd IMARLUC om A e A AAA AA PROS 292, 166 292, 166 
Cede - - 22 5d ee ee oe LI EE ES 1, 007, 119 
OEA oann nao pes 2 re ee EA ee ee 2, 069 
Wb ba ee en a A A AAA A 450) A a a E e Ee 450, 641 
GIENE» A A RA E A LO OLOT | sae nabs a 19, 015 
Kentucky 
ANNE A A A A 5710, 687) [2235-02-32 | das 5, 470, 687 
A ay BR tee idad ii menm mí 771089025 222-21 2-222-| RC 2E 7, 106, 992 
LU 00.01 75050 A EE 49/010] | Shaker 2722.7 A 49, 016 
ia E Le A E E A 110257081 (Tos mas [rz 1, 025, 768 
Why Moa A E A eee DUO AUS das | dao a 500, 420 
OIEA A mmm nmm 447, 228 281, 497 390, 857 1, 119, 582 
Pennsylvania: 
A A A A AE EIL E 185, 951 185, 951 
Bituminous: 
Central Pennsylvania-------------------------- 1, 000, 976 972,090 | 5, 695, 390 7, 668, 456 
(Cn NENE AA A AA 12, 207, 037 20,492. |:2- 5 --i-. 12, 232, 529 
DT oo oe Ree edd mass BIDZD ADU e 3, 026, 416 
AA O A E a m i 1078407302) 132272222277 2| 532223 C35 10, 849, 332 
ien uS ol Ee E E oe ee eee 519, 153 519, 153 
WEA EIS! (am mem oe EE A OLA Ia | Saas a 352, 433 
MA a o A A ewan A scan eeu 114, 402 243, 436 |------------ 357, 838 
(tu, odo dmca damos NI PAE | nm nd en 2, 459, 415 
Virginia: ; 
GUACIAV ALS uS CEST TTIPITPOTETLITICEPTTT T 717, 760 401, 504 |............ 1, 119, 2604 
o uoc o rt ru O A RAS PP E A PRA 1, 035, 186 1, 035, 186 
II ee. eame m a 910, 335 10/4001| Seon wer oases 920, 804 
West Virginia: 
Ein äus as rs tse A 11455658 | $0272 PE EA 114, 533 
a A E EDD 4, 938, 226 L15/110]|[ 2s 5, 054, 336 
UEM A AA A ARA EEN 7, 003, 178 398, 594 |.....-...... 7, 401, 772 
Cl AMO ve | o oo ema c 58, 607 1052018 | AS 1, 838 
lees ta rr A, PPP II AA SA E EE E 3, 039, 384 
(fou (Us a Ae ai acm o cima 296, 038 122, 577 495, 177 913, 792 
Enden pl A A A UP 88; 889, AAA A dau A 88, 389 
OO UG (els O A A Y PERSE E 12, 862, 231 | 12,862, 231 
tego MA o A A 101200] | 22 EE 16, 209 
NEGO genase 516, 707 00D AS a 913, 218 
MA fie los eek A A AAA AA 493, 609 493, 609 
Ve) qnod epe yu s tremo E RAM ri 385, 629 81/7494 [Senda did 1, 203, 063 
II EDS ea cd oon ARA PR > 721, 131 2, 974, 638 3, 695, 769 
MA e A O ee 64, 280, 410 | 13, 353, 218 | 24, 946, 427 | 102, 580, 055 


1 As defined by the U. 8. Coal Commission of 1922. 
2 High-volatile—dry volatile matter over 31 percent; medium-volatile—dry volatile matter 31 percent or 
less and over 22 percent; low-volatile—dry volatile matter 22 percent or less and over 14 percent. 


302512—54———32 


MINERALS YEARBOOK, 1951 


488 


E ÁO | wie 8 rm quo o ——— | eer a Pt ir _ _-S 2 == 
 _-q(__—— e | H A o | o ——————————— e a | ss | ee 


eno ‘est 'Z | 62€ '988'T | OPE VEZ 7777770070777 pu. eer rere. O e o o a e ia Serre iy ae ONE IS sued 
qusqoieyy :Áesiof MON 
pee 908 1 | 098682 pT TTT 029 “ez oxi! dedu aad Micro E aan Nia: Soso 1820.1, 
opp out TN EN ÓN CA cc eege Es A IBA TL FER PLATO ducta s3ue[d 098um y 
806 ‘092 BES LEG Je ic uentus "ré A Were een Os a re Kee cec pee ser eve cee S quid 3uSqo1ep qr 
HONTE: ECC MOORE NEED DOG WEM Mu A PA EXE BIO OT DN 
$16 '821 | 012'991Z | eve 'et$ Ich E o dd E 12 a e cs aaa E ee ID USSON [8101 
¿9T'9L1'E Loost | 190 ies VE yor, MAA CIDO, Laus Wan SEI DR VOIE muse S9BILID Y 
291 ‘L6G 009 “632 CC dd Welle EE Jee EE sj1ue[d Juvy N 
Heer 
ele 6891 620 'T 020965 "T ‘Og 'T AE E APPO ESN ee PAS ETZ emt Ps A E UA E a ENEE sued 
jugqoJeJA :SII9SNIIBESBAL 
Loy ‘666 ‘€ | P.8'6IP'€ | 80LZ9  |"7"""""""" EE Sua E Een Ce tegen Wee ¡Saa BEE CURA fea uci 1ge1d eoeum,r :pue[A19]A 
ei '698 Ir | osp'g£2»5'9 | 962 ‘OST T] ^77 7700 qp renner ere 1129929 |:928 81. | oet v|oeerosee i sexe AAA mq EE PS susrpu [8701] 
898 'Z82 ‘OL | 000165 *p | 259 'ec0 Tl TT TT TT TT TT b n 00000 d porn ne TIZ ‘993 0. poder O S qur ero Sie eem 
909 '980'1 | oer ‘286 OPE O a dis cd od O AIR GO'SL I o dd E syue¡d JUBII 
PECES A A APP: AGO PRO AQUESTA MEER E VE <BUB[PUI 
Set “291 '9 | 092028 leet | ^7 099'* |886'61 rn 068 '8£3 Z | 68 LN d AS A IR Stourmr 1890.L, 
828 ‘628 | S6£'IE9'L | LEAU A A errr errr Wee ¥90 ‘PEI Z | 68 107242 rrr A OO Ad cell 
798 ‘E78 GOS “S69 rrr 069? | 86‘6E Iech" OCS SOL EE ds ed Id AT SJu8[d 1ueqo19] T 
MODERN VENT. vM MR NEGRO BENE MENS PONES LAS A EE IO A RC EI SOOT 
OLE GOR [rere Ee OO eee ee ott 200 1| 989 ‘T0g|----------|----4usrd eoeumr :opeio[oo 
LS dd ÓN 188 898 II GIO SI- 1p pore EE 9r1 ‘06 | --—----|---3uvid osuma erop 
OFF 80 6 Loterie 1B8 EG ce: AN re pe ss a rr e Gere err eee E £62 ‘992 '8| ^^ ^^^ BBq [y VIOL 
OG OIG) E16 NE. eet dnd IDEO! NN NNI We a ok EE 128 208 L|""""""""" KE BOS 
06} ‘222'T | 1Z9'9G™ Iech id DEE cs Rees ic eere Eee 216 '€96 *7$jusjd (eme 
:gurequry 
tion | SE AA [ena | wen | tor (BE, | ema | Ae | Comes feuerpur] sou [j3209p | opezoroo | rey ry, | vureqsty " 


SBA [809 GION A 03928 
-—U] peonpoud 1809 


SU0} J9U UI 


“POUINSUO) SIOYA PUB peonpoid OJOYA 099898 Aq ‘TOGT UI Sojejg Pen eu) ur exoo USAO SUTINIOB]NUBUL JOJ POAIO09L [80DY—"Z8 ATAVL 


489 


AND COAL CHEMICALS 


COKE 


199 ‘989 'p8 | 8LF ge el OLE 'p26 'T| GIF ‘69h ‘Z| 00€ ‘S9Z| ZSP'ZLP“EE| TSS ‘GIT 'T| OZF ‘00S| 9SF ‘OTS 'CT| 68 €S0 '2pp! 690 'Z | BIT ‘200 1| 99T '62| 889 ‘226 “L|777777777" -sjuv[d eogumj 1 y 
86€ ‘EFO SI | 2Y9'6SE'El| P88 out 'I| 77777777" noe Ve I SIS TOP ti qnnm LON ZEEE cadi d dH en dee VIB SOR) Mim eset ones Seid Jue qo9ul 3 y 
960 “089 ‘ZOT] EFI “898 'S£| PISZ'SLO “El SIP ‘69F ‘Z| SER 'LSE| OLG ‘FER ‘HE! ZSS ‘GIT Oto EOF 229 “ET| SIO ‘6T | THO ‘095 | 690'2 | 611 '200“T| 991 'Z6Z| 099 ‘TRE “B| 77777777777 [9202 pue1p 
628'Ev8 'Z | oe8g's09'0 | 268'98 | 777777 || 0077077 GM TED, IM ns eine PESA quere CC) 32) poa hee A] ia MEE uisa c c MD CR V EE sjuv[d 
juvq?19]JA :u[Suoost M PUB 
‘PULISI 9POYH 'Hnossrpq 
“£x9nJUu9x *jnorj?9uuoQ] 
DESCH. e E e aA En AA, ete ct is ae A E! pS a ae ee SIUIZIIA 2S9 AA [BIOL 
ore Td Sop A cs ia da LAN "TR a cl o ci ii id iii o iaa enge caba sjuv[d ovum, 
ai AE EE N Sh cd al S BÉ is dl cil dr iiie O eeh) AO ee e A e ee ee ee ae oe syue¡d 3uvqo19JA 
¿BJUISITA 159 A, 
SOOO PAS” O ERRADA AO ERA AAA ARA PAR pera E, P A META sjus[d sosuing :q930 
DÉCK JEE cil Etc Rut OA Y aere eet? ATOR cote oe et te Parc Md AREA id in a 198 FLT... [io s3ue¡d oguna :SBXIL 
PHL ‘SEE 989 ‘92 m C 2c ME E UE ere) eZ coge apor Macrae tea cim e 6060 4 ia iaa ea Lë -juv[d gumy :99SS9UUO L, 
E 98 | CRS 120^» | 920'79 eee DUDAS A a in ME, see e ee o cl E ag RET Rx syuBalAsuued [930], 
BOR S00 FE: | 800 '009^B [77777777777 508/60) NA lcd! eem e ANI o bie O rr AA da Ta Pros 23 sjuv[d eogumy 
HIM ZZL ‘OGL NOL hee ee DESEN < rock seas Nic air ah! ON EE Ed ^ see see ln ol Correa `a oxi d E syue¡d Juvy N 
:BJUBA[ÁSUUO Y 
861 '£98 ‘ST | Z09'923'0 | 608 'Z9P | 77777777] 000777 A '9. | 23577-7103 | o" tr vez (LIN, JN Sere le ea eier d ol maxi csi [c ap coh WA] cip a 3 omo oL 
92€ '9€Z TL | 169'860'9 | coe 'LEZ |^ 77777 pn 0000707 00079009 | m Clic! CHE da S| ee AE grep m C7777777""Syuerd e98UIM Y 
AE NN aca Lee dd dl lo edad A Sls le elle o P zd ce syue¡d JU or O 
6ST '9E6'L | €04'+93 '3 | 098'ElF [~~~ 848 '28 | 871 "991 'p e a A ARA AA YE ae X10AX MON Dol 
OLb ‘968 'y uc | 9L0'gp || | SIS dr, AND A del 2H 009.017 Wl ege Ee ml ieee mk Ee aa ler ët “777777 syuejd Ke 
V89'099'£ | TE9 CL0'T | }88°498 | 7777777 S'8|or'g TI TIO Sd ioc E ec? gjus[d Juvy 


:X10X MON 


490 MINERALS YEARBOOK, 1951 


SHIPMENTS BY RAIL, WATER, AND TRUCK 


Rail shipments represented 92 percent of the total movement of 
large coke and 87 percent of the breeze in 1951. Truck shipments 
declined sharply from 1950 and represented only 5 percent of the total. 
e oí coke by water were relatively small, only 3 percent of 
the total. 

Shipments of oven coke usually approximate less than 40 percent 
of the total production because many of the larger coke plants are 
integrated with iron blast furnaces; hence, the large coke suitable for 
metallurgical use is transferred to the furnaces without leaving the 
producing site. Only 26 percent of all coke produced at furnace 
plants moved outside the plants in 1951, whereas 83 percent of the 
coke produced by merchant plants was shipped. 

Beehive-coke plants are generally at or near the mines, and vir- 
tually all of the production must be shipped to consuming centers. 
The bulk of the beehive coke moves by rail, only a small amount by 
boat and truck. The location of beehive plants precludes any large 
movement by water, and trucking long distances is seldom economical. 


TABLE 33,—Coke and breeze sold and loaded at plants in the United States for 
shipment in 1951, in net tons 


Coke Breeze 
In rail- | In In In rail- | In In 
road cars | boats | trucks Total road cars| boats | trucks Total 
Oven coke: 
INTA ..-.------- 1, 118, 440. 5,081| 1, 123, 521| 2106, 795|].......]......- 216, 795 
(OA co occa S neo usw. A E 27, 504| LL : 
Colorado. ................... 116, 741]....... 117, 385 , 758|....... 0 40, 824 
Illinois. ....................- 1, 754, 647|....... 16,717| 1,771,364] 124,579|....... 21,077| 145, 656 
A AA , E >] OP , 920) 2, 303,064) 48, 350/....... 1, 110, 257 
Maryland... PA A PA PR 10, 4801. ......[..-.... , 48 
Massachusetts............... 557, 781| 2,403| 211,963)  772,207|.........]......- 877 877 
Michigan.................... 845, 334| 19,649] 63,781) 918,704|  25,087|....... 237| 25,324 
Minnesota................... ,792|....... 25 2 , 968|.......]...-... 32, 908 
New Jersey.................. 991, 934| 93, 302| 224,621] 1,309, sp. 7 7 
New York................... 2, 491, 321|190, 544| 274, 657| 2,962, 522| 30,797) 3,856 641| 35,294 
Ohio- i.t ucs Use eee cee 2, 773, 555| 39,835| 46, 218| 2,859, 608| 191,512| 7, 708| 38,641| 237,801 
Pennsylvania................ 7, 153, 258|300, 607| 167, 296) 7,621, 161| 139,841| 8,912 739| 149,492 
'Tennesseo................... IDC A EE 114, 111 266/.....-..l....... 266 
TO ccoo 77, 467] ....... |. -....... 77,407| |34,027|.......|....-.- 94, 627 
Utali:inlc-ce:ozcasdessctzos 233, 442]....... 8,448| 241,890}  99,361|....... 5| 99,366 
West Virginia. .............. 1, 518, 574|....... 417| 1,518,991] 48, 689]|....... 108| 48,797 
Connecticut, Kentucky, 
Missouri, Rhode Island, 
and Wisconsin........-..... 1, 646, 941] 58, 919| 271, 873} 1, 977, 733 8,161) 2,984] 10,248] 21,393 
Total. ciar ta 23, 950, 422/711, 319/1, 319, 886/25, 981, 627| 1, 079, 775| 23, 460/134, 553|1, 237, 788 
At merchant plants......... *| 9, 344, 118/393, 017|1, 186, 270/10, 923,414) 111, 602| 19,025] 13,415) 144, 042 
At furnace plants............ 14, 606, 304/318, 302} 133, 607/15, 058, 213| 968, 173| 4, 435/121, 1388/1, 093, 746 
Beehive coke: . 
Colorado. ................... AA A AA A O PR 
Sl A 123, 788 _...-.-]---.-.--. 123, AAA PEA AO ca SR oet 
Pennsylvania................ 6, 355, 657| 21, 547 4, 579| 6,381, 783| 37,652) 2,414|....... 40, 066 
Tennessee... .........-.-.---. DE, WEE, Wéiee E, AAA A | cuu actae 
Utah- A 77, 945|....... 48 77, 393|  24,900|]....... 1,833| 26,739 
Virginia..................... 280, 976]......- 276| 287,252 4, 825].......]....... 4, 325 
West Virginia. .............. 433, 790|........ 23| 433,813 l47Hl..-..- 2, 811 4, 522 


DOB A 7, 279, 875} 21, 547 4,926| 7,306,348] 68, 594| 2,414| 4,044| 75,052 
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TABLE 34.—Beehive coke loaded for shipment on originating railroads, water- 
WAYS, and trucks in the United States in 1951, by routes, as reported by pro- 
ucers ‘ 


Net tons Per- 
Route Producing State |---| cant of 
: By States Total total 
Railroads: 2 i 

Baltimore & Ohio {West tioma "aeg o |} 1,608,667 | 20.7 
Chesapeake de Ohio. {West inima 7| SEH mam 22 
Denver & Rio Grande Western. ............. eege 77 i 78, 061 L1 
Huntingdon & Broadtop Mountain.......... Pennsylvania....... 8, 166 8, 166 ol 
a AA A hó:coo MM 254, 276 254, 276 3.5 
A UE AA E ns sds gae Pennsylvania....... 9, 863 9, 863 .1 
Mornpngabela. SS A E 0 MON ÓN 1, 836, 226 | 1,836, 226 25. 1 

Nashville, Chattanooga, & St. Louls......... Tennesseo..........- 1, 638 1, 638 (1) 
NOW Sork Cóulral. Casaca web Ze eene dë West Virginia....... 142, 422 142, 422 1.9 
Nodo d Western. eg ge eege 225% VIENA em ------ 32, 700 32, 700 E! 
Eegeregie Sege rr e e Els Pennsylvania....... 9, 140, 572 | 3,140, 572 43.0 
Pittsburgh & Lake Prie... ...5 25.02. ~...<scacleccon t (o VM Ye IA 105, 273 105, 273 1.4 
IAEA A amr West Virginia....... 3, 792 3, 792 .1 
ds Rs AAA A 7,279,875 | 7,279,875 99. 6 
Waterways: Monongahela and Ohio Rivers...... Pennsylvania....... 21, 547 21, 547 .3 
dU ori AI A soso asec 2 LC) A A RS EA 4, 926 4, 926 ol 
Grand totál S ace Sots aoe A A osc um o reor n ep REST 7, 306, 348 | 7,306, 348 100.0 


1 Less than 0.05 percent. : 
? Pennsylvania, Utah, Virginia, and West Virginia. 


DISTRIBUTION OF OVEN AND BEEHIVE COKE 


Table 35 summarizes the distribution of coke and breeze in 1951.? 
As large coke is separated into broad use classifications, the totals 
for each State are indicative, therefore, of the size and nature of the 
coke market in particular States. 

Coke has numerous industrial applications to explain its wide- 
spread distribution; however, as the bulk of the coke consumption in 
the United States is for smelting iron ore, & few States, with & concen- 
tration of heavy industry, are the principal consumers. In 1951, 
Pennsylvania, the leading pig-iron-producing State also led in coke 
consumption, with 28 percent of the United States total. Ohio was 
second in consumption, with 18 percent of the total, followed by 
Indiana, Illinois, New York, and Alabama, in the order named. The 
last 4 States combined consumed 32 percent of the total; the 6 States 
mentioned therefore consumed over three-fourths of all the coke used 
in the United States. 'The remaining coke was distributed among 
the other 42 States and the District of Columbia, and less than 1 per- 
cent was exported by the producing companies. 

Foundry coke was distributed more widely than coke for blast 
furnaces, as it was used in 46 States; Michigan alone consumed 17 
percent. Coke was used in 9 States in manufacturing producer gas; 
gas utility companies in New York consumed 34 percent of the total. 
The use of coke in manufacturing water gas was reported for 23 
States; New York, West Virginia, and Virginia consumed 55 percent 
of the total used for this purpose. Coke for “other industrial" uses 
was shipped to every State and the District of Columbia, and 38 States 
received coke for household heating. 


2 Detailed statistics on coke distribution have been published by the Bureau of Mines in Mineral Market 
Report MMS No. 2092 available on request to the Anthracite and Coke Sections, Bureau of Mines, Wash- 
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TABLE 35.—Distribution of oven and beehive coke and breeze in 1951, in net tons 


(Based upon reports from producers showing destination and principal end-use of coke used or sold in 1951. 
Does not include imported coke which totaled 161,639 tons in 1951] 


Coke 
Consuming State Blast- Making] Making | Other in- X Breeze 
S furnace |FOUNdrY) roduc-| water | dustrial Pome Total 
use er gas gas use 

Alabama..................- 5, 162, 439| 245,332/........|.-....--- 98,878] 31, 684| 5, 538, 333| 229,853 
IIA d 5, 366| A AA 90115. secs 6,357 97 
il <i oc cae csc oy acecclacsessucus B40) A oen A A 5, 261 4, 663 
California...............-.. 628, 028 78,226|........ 38| 82,703|......... 783, 99. 56. 091 
Colorado...-....-------.-.- 846, 017|  15,641]........|......... 42, 094 424| 904,176| 46,834 
Connecticut__......-....-.-]---------- 68, 529| 87,843) 143,801 6, 846] 100,652} 407,671] 47, 446 
Delaware... ................|------...- 5, 028) ...--.-- 254 788 448 6, 518 8, 245 
District of Columb!a.......|.-........|.---.-...|- ------.]--------- 178|......... 178|........- 
Florida.........-.-.--------|------.--- 2,810... 36, 304 769| 1,661)  41,044| 31,300 
A d nmi 17, 4961........ i 5, 592| 17,017 45, 2911, 
A A Pl E atus oues 4, 197 5,110] 70,498 
Illinols. ...................- 5,767, 784| 344.307] ........ 22, 209|  88.220|  94,085| 6,316,605| 378.789 
Indisna...................- 6, 929, 415| 229,853}  2,830|  19,786| 179,578]  87,767| 7,449.238| 572,604 
ok A AAA 93,876] --------|--------- 24. 397 2,5 120, 796 3, 402 
Kansas. AAN PA MOUs A AP 1, 564 17.885 2,850 
Kentucky.................. 077,848| | 46,865|........|......... 52, 766|  42,490|  819,960| 49,660 

Louisiana_.............---.-]---------- (AO --------[--------- 58, 095 7 03 
A A 6, 554|........ 12, 476 390] 15,000 34, 420]... 
Maryland.................- 3,193, 457| 28,435|........ 538| 22,738 530} 3, 245, 608| 258, 383 
Mess*chusetts.........---.- 165. 160} 70,095; 122,285) 200,435} 15.488} 353,006} 926.469) 94.046 
ichigan................-.. 1,859, 065| 634, 729] ........ |] ......... 237.340|  42,729| 2,773.869| 233, 546 
innesota.....------------- , 38,715] 4,541 167; 26,626| 49,461 i 91,892 
Mississippi_.......-..------|---------. 1, 072} -.---.0.[.......-- 100 105 24, 309 
o E, EEN 91, 540)........ OU 23.602 754| 115,993 8, 924 
MOON GANG. A nene] e ree 1, 727| AA AA 23, 823] ...-.---- 50} 30,909 
Nebraska...........-.------|--------.- 4, 510] ....--..}--------- 3, 49 8, 046 106 
AE eect cos RA A ue e ee 7, 781|......... 7, BIj... 
New Hampshire............|.......... 4, 230|........ 10, 364 330| 16,779 81,712]... uc 
New Jersey........--.-.... .|----...-.- 117,195| 67,243| 185,077] 71,365) 321,489| 762,369] 121,384 
New Mexico._.............-|--..-.-.-- AE, ep MAE 2, 649/-........ 2, 861 634 
New York.................- 4, 092, 617| 166, 455| 199, 005| 474,718] 206, 255) 342.895| 5, 571,945] 502, 792 
North Carolina.............|.......... 16, 258|......... 1, 5101 10,232 2, 63 30, 630 1, 420 
North Dakota..............|.......-..|  47$0|........|........- 211 6 1,217/......... 
(0 o A uda 13, 023, 208} 403, 442]........ 293,004] 366,171] 208, 284|14, 294, 110| 758, 146 
Oklahoma.........---.--.--].----.---- VO | AA AAA 247|.......-- 6, 16. 631 
RT dee AA a meras E AA EE 12, 055]......... 18, 789 1, 754 
Pennsylvantía............... 20,754,028| 356,703| 67,513}  54,196| 264,157) 168, 407|21, 665, 064|1, 203, 640 
Rhode Island...............]..........]|. 19,747; 22,788| 43,916;  15,190|  50,974| 152,615) 19,068 
South Carolina. ............|........-- 6, 549] ........ 2,461] 20,396 2, 750 32, 156 4, 329 
South Dakota..............|....-..... BOO AA [--------- 250 222 BO)... 
Tennessee... ---2---- 99, 250} 108, 2401... 70, 447 5,451! 283, 506| 102, 945 
TOBA ados 670,889| — 55,420|........ 35| 55, 681 58| 788,089] 88,364 
LOEK) EE 1, 147, 090 18, 766) ........]--.--..-- 44, 568 3, 740| 1, 214. 164| 103, 758 
Vermont... coc dee veososdenciRER S RI 0,87ll ess sos eeu eee 689 5, 174 12, 784]........- 
Kale AAT EE 1065, 936] 62, La 363, 675| 64,724 257| 596, 746 4, 369 
Waeshington................]..-....... 10, 159| core nl A 13, 357| ......... 23,516} 14,057 
West Virginía.....-........ 1, 391,369}  17,050|........ 447,018} 90.943 199] 1, 946, 579| 185,307 
Wisconsin..................]- -........ 204, 436| | 4,227|......... 15,618| 70,051]  294,332| 42,488 
WYOMING AMAN AA doses comae opos eats 2, 000|......... 2, 000]......... 
Total... EE 67, 179, 394|3, 643, 598| 578, 284|2, 317, 199|2, 431, 0022, 041, 039/78, 190, 516|5, 503, 691 
Exported................... 261, 593| 1602,088|........ 4, 944| 271, 833 46,895] 747,353 15, 621 


Grand otsal 67. 440. 987|3. 805, ARB) 578. 284|2. 322 14312, 702. 83512 087. 914178 937. 869/5. 519. 312 


CONSUMPTION OF COKE 


The apparent consumption of coke in the United States in 1951, 
based on production, imports, exports, and changes in producers' 
Stocks, increased 6 percent over 1950 and reached 78.1 million net 
tons. This figure was the highest ever attained and exceeded the 
1948 record by 4.3 million tons. Consumption by iron blast furnaces 
rose substantially over 1950—9 percent. These furnaces, which 
have always utilized the bulk of the coke produced in the United 
States, used 85 percent of the total apparent consumption in 1951 
compared with only 73 percent in 1937. The recent changes in the 
consumption pattern for coke have been due to gradual expansion of 
blast-furnace capacity, while requirements for gas making and resi- 
dential heating have declined because of increased competition from 
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natural gas and fuel oil. It was expected that coke consumption 
would continue the upward trend during the next several years after 
1951, because blast-furnace coke requirements would increase in 
direct ratio to expansion of blast-furnace capacity. 

The fuel efficiency of blast furnaces, after improving in 1949 and 
1950, declined slightly in 1951 (table 37). The quantity of coke re- 
quired to produce 1 ton of pig iron increased 5.6 pounds over 1950 to 
1,848.7 pounds; and for pig iron, including ferroalloys, the increase 
was 5.2 pounds to 1,870.7. 


TABLE 36.—Apparent consumption of coke in the United States, 1918, 1918, 1937, 
and 1949-51, in net tons 


Consumed by Remainder con- 


Apparent sumed in other 
Net Gaited iron furnaces 1 ways 
Year Total pro- | Im- Ex- | change States 
duction | ports | ports | in stocks consump- : S 
on Quantity ent Quantity emt 
(rk WEE EE EN 46, 299, 530| 101, 212] 987, 395 Gei 45, 413, 347| 37,192, 287| 81.9 8, 221,060] 18.1 
1415: E EE 56, 478, 372| 30, 168/1,687,824 54,820, 716] 45,703, 504| 83.4 9,117,122) 16.6 
IEA 52, 375, 469| 286, 364| 526, 683| +863, 221| 51,271, 929| 37, 599,911) 73.3] 13,672,018] 26.7 
1049 AS 63, 637, 429| 277, 507| 548, 256] +176, 015] 63, 190, 665| 51,356,617) 81.3] 11,834,048] 18.7 
12), a PA 72, 718, 038| 437, 585] 397,846] —658, 742] 73,416, 519| 61,039,227) 83.1| 12,377,202} 16.9 
Ney coc cece 79, 330, 702| 161, 039|1,020,730| 4-372, 258] 78,093,353] 66,623. 205| 85.3) 11,470,148] 14.7 


1 Production plus imports minus exports, plus or minus net changes In stocks. 
` Amerian Iron and Steel Institute; figures include coke consumed in manufacture of ferro-alloys. 
ata not available. 


TABLE 37.—Coke and coking coal consumed per net ton of pig iron made in the 
United States, 1913, 1918, 1937, and 1949-51 


és corns ey aa Core coal 
oke per per net ton oke per per net ton 
net ton of Pehle of pig iron net ton of O of pie iron 
Year | pig iron and | boal (per. and ferro- Year ig iron and | coal (per- and - 
ferro-alloys ! cent) alloys erro-alloys ! cent) alloys 
(pounds) ponas (pounds) ounds 
calculated) culated) 
3012... s 2,172. 6 66. 9 8, 247. 5 || 1949...... 1, 805.8 69. 0 2, 723. 9 
1918... 2, 120. 7 i 8, 193. 8 || 1950...... 1, 865. 5 69. 9 2, 668. 8 
Sue .6 2, 604. 0 || 1951...... 1, 870. 7 69.8 2, 680. 1 
1 American Iron and only, excluding furnaces makin 


Steel Institute; consumption per ton of pig tron 
ferro-alloys, was 2,172.6 pounds in 1913, 2,120.7 in 1918, 1,806.7 in 1937, 1 
1,848.7 in 1951. 


870.4 in 1949, 1,843.1 in 1950, an 


Tables 38 and 39 summarize the disposal of oven and beehive coke 
in 1951, by principal end uses. A large proportion of the oven-coke 
output is used by producers in integrated blast furnaces, whereas 
nearly all of the beehive-coke production is shipped to consumers. 
The proportion of blast-furnace coke requirements supplied by 
furnace plants has been increasing in recent years, with substantial 
expansion of carbonizing facilities at the furnace plants. This 

oup of plants supplied 93 percent of the total oven coke used in 

last furnaces in 1951 compared with 91 percent in 1940. Mer- 
chant plants supply the bulk of the coke for other industrial purposes 
and domestic heating. In 1951 the merchant plants supplied 85 
percent of all coke used in foundries, 81 percent for other industrial 
purposes (including gas manufacture), and 81 percent of the coke 
used for domestic heating. Beehive ovens normally ship a larger 
proportion of their production to blast furnaces than do the oven- 
coke plants. In 1951, 87 percent of total beehive-coke production 
was destined to blast furnaces. 
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TABLE 39.—Beehive coke produced and sold or used by producers in the United 
States in 1951, by States 


Used by producers— Sold 1 
EE In blast For oth 
as or other 
State furnaces purposes Blast furnace? 

Net Net 

tons tons Value 
Colorado..............- TIO [. ee IN A AA A A 5 (8 
Kentucky.............. 123,753}  (@@) — MARA AA A VE 103, 082 H 
Pennsylvanla..........- 6, 396, 480 5, 588, 993 |$76, 330, 256 
'Tennesseo.............- 1638.1) °°) AO PARA A PARA 1, 638 (3) 

Ch A 101,672| (@) | 22,628); (@)  [........|........| ..........]..---...-.- 
Virginia..............-. 287, 116 3 recreo termi Ede pee 110,071 | 1,699,180 
West Virginia. ......... 432,155 | 6,407,259 |.........|........... 8 ) 240,360 | 3,394, 039 
Undistributed.. ........].......... 3, 669, 527 |........|$5,075,482 | ........|$22, 632 |.......... 1, 469, 557 

Total: 1951.......|7. 343, 530 |102, 408, 135 |370, 732 |5, 675, 482 | 1,579 | 22, 632 |6, 044, 209 | 82, 893, 032 
1950....... 5 2,732 | 38, 011 |5, 189, 817 | 68, 449, 049 


Sold '—Oontinued 
Other industrial t 
Foundry (including water Domestic 5 Total 
State gaa) 
Net Net Net Net 
tons Value tons Value tons Value tons Value 
Colorado. .._........--- 21 H 630 Qy EE GEN 716 3 
Kentucky.............- 20, 071 LA O A A ES acces 123, 753 3 
Pennsylvania........... 142, 607 | $2, 109, 782 |286, 716 |$3, 823, 998| 26, 314 |$340, 5876, 044, 630 1$82, 694, 623 
'T'Gnnessea. A A A A A O A E 1, 638 (3 
A A EA OA 77, 393 O A lease esd 77, 393 3 
Virginia................ 23, 558 6 152, 727 |2, 361, 955 896 6 247,252 | 4, 455, 528 
West Virginia.......... 41, 239 q 152, 187 (3) 433, 813 6, 427, 852 
Undistributed ..........1.......... 1, 467, 441 |........ 3, 569, 203 ]........ 14, 114 |.......... 9, 092, 109 
Total: 1951....... 228, 096 | 3, 667,223 |669, 653 |9, 755, 156 | 27, 237 |354, 701 |6, 969, 195 | 96, 670, 112 
1950....... 184, 178 | 2,764,756 |398, 940 |5, 445, 471 | 19,012 |225, 054 |5, 791, 947 | 76, 884, 330 


1 Includes intracompany transfers. 

2 Includes 1,771,379 tons valued at $22,203,458 sold to financially affiliated companies. 

3 Included with ‘‘Undistributed”’ to avoid disclosure of individual company operations. 

4 Includes 5 tons valued at $77 sold to financially affiliated companies for other Industrial use and 114,473 
tons, $1,756,735 sold to other consumers for the manufacture of water gas, 

3 Household and commercial. 


STOCKS OF COKE AND COKING COAL 


Production was slightly higher than requirements of coke during 
1951, and stocks at producers’ plants at the year end were higher 
than at the beginning. Stocks of coke of all grades at oven-coke 
plants increased, blast-furnace coke rising 34 percent, foundry 91 

ercent, and domestic and other grades 34 percent. Normally, 
urnace plants carry only a few days’ supply of coke in reserve because 


COKE AND COAL CHEMICALS 497 


of the vertical integration of their operations. Merchant plants, 
however, often find it necessary to stock coke, especially the domestic 
heating sizes. Oven coke stocked at furnace oven-coke plants on 
December 31, 1951, was equivalent to only 6 days’ production. 
Reserves held by merchant plants were equivalent to 13 days” pro- 
duction. Producers’ stocks of beehive coke, which usually are smaller 
than stocks carried by oven-coke plants, amounted to less than 1 
day’s production. 

Stocks of coal at all oven-coke plants reached the highest figure on 
record during January 1951, when stocks were adequate for a cal- 
culated 60.9 days’ operations at the rate of coal consumption prevailing 
at that time. Stocks declined to a low point of 50 days’ supply in 
July but increased in subsequent months and, at the end of the year, 
sufficed for a 54.5 days’ supply. 

The maintenance of adequate stocks of bituminous coal at oven-coke 
plants is essential because of the continuous nature of the carbonizing 
process. A 30 days’ supply is the minimum desired by most oven-coke 
plant operators to safeguard against disruption in the flow of coal to 
the ovens. Coke plants on the upper Great Lakes, which are supplied 
principally by Lake carriers, build up inventories during the shipping 
season to have enough tonnage to carry them through the winter. 
These plants usually have a stockpile aggregating 4 to 5 months’ 
supply at the end of the Lake shipping season. 


TABLE 40.—Summary of producers’ stocks of coke at all coke plants in the 
United States on Jan. 1, 1937, and 1948-52, in net tons 


1937 1948 1949 1950 1951 1952 
Oven-coke plants: 
Blast furnace............- 282, 144 376, 097 940, 727 838, 718 756, 199 1, 011, 989 
ala csc Acacia RAT 8, 981 12, 362 7, 003 13, 120 8, 466 16, 140 
Domestic and other....... 1, 408, 350 631, 397 612, 851 864, 720 327, 997 439, 270 
COM oe Se es 1,699,475 | 1,019,856 | 1,560,581 | 1,716,558 | 1,092, 662 1, 467, 399 
Beehive-coke plants: 
Blast furnace. .-.----------- 5, 622 10, 181 30, 629 51, 580 17, 068 14, 129 
LE e EE E EE 8, 508 50 964 1,118 884 1, 344 
Domestic and other....... 18, 461 2, 150 1, 267 200 100 100 
POW EE dee 32, 591 12, 381 32, 860 2, 898 18, 052 15, 673 
Total: 
Blast fnrnace.-<....22<s.- 287, 766 386, 278 971, 356 890, 298 773, 267 1, 026, 118 
EOnmdryi2:3-5........- 17, 489 12, 412 7, 967 14, 238 9, 350 17, 
Domestic and other....... 1, 426, 811 633, 547 614, 118 864, 920 328, 097 439, 370 


Grand total............. 1,732,066 | 1,032,237 | 1,593,441 | 1,769,450 | 1,110,714 1, 482, 972 
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TABLE 41.—Producers’ stocks: of coke and breeze in the United States on 
January 1, 1952, by States, in net tons 


Coke 
State isg 5 H Breeze 
8s omestic 
Furnace | FOUNAY | and other) Total 
Oven coke: : 

RI ci 144, 207 8, 447 9,602 | 162, 256 27, 987 
Calllornla. o as 20, 032 A PA 20, 032 5, 034 
3 o deeg Badbaaeeced 32,327 ARA AA 32, 327 4, 950 
MO Ends 35, 487 533 2, 119 38, 139 30, 489 
Indiana... muss EE a EE US amic iius ewes , 803 1,711 39, 331 , 905 94. 046 
Maryland. Zeta cds AA AA A 64, 885 120, 030 
Massachusetts... 2 cc LL LLL cc. 143 245 75, 382 75,770 : 
Michigan AAN ce Mecum ades 51, 078 280 12, 081 , 439 6, 030 

CN E EEN 16,897 |.......... 3, 308 18, 178 
New Jersey LL L2 ell cael rl Ls- 13, 822 236 55, 735 72, 793 , 227 
New York. eL lL e LLL Ls sl. 31,820 |.......... 106,905 | 138,725 139, 322 
Olio. A nado Oui 148,396 | . 1,382 8,640 | 158,418 81, 269 
Pennsylvania.................................l.- 319, 165 178 34, 751 | 354,094 196, 759 

A A A D CEDERE SERE 6,337 A E 16, 337 8 
Ui EE , 658 32 227 3, 917 
MCAT oso a te a Len ur do da E 48, 574 |.......... 330 48, 904 1,807 
West Virginia... .......... Ll clc ll le clc LLL Lll. 24, 490 |.......... 15, 335 39, 825 75, 383 
Connecticut, Kentucky, Missouri, Rhode Island, 

and Wisconsin... 1, 808 3, 096 72, 524 71, 428 6, 815 
e REH 1, 011, 989 16,140 | 439, 270 |1, 467, 399 820, 892 
At merchant pnlanta -2-2-2-2 19, 254 15,620 | 406,506 | 441,380 111,802 
At furnace plants................. lll ll l.l. 992, 735 520 32, 764 |1, 026, 019 709, 090 
Beehive coke: 

Pennsylvania..................... c Le eee 11, 935 455 |....... ---| 12,390 5, 413 
Bi EE EE WT EE Ee 1,314 |.........- 
Virginia... eucaaclzoesecéoisesewcese e eara 675 |.........- 100 Tl AAA 
West Virginia. ..................-.- c Lll llll-l 205 889 |.......... 1, 094 |.......... 

TOM MT T E 14, 129 1, 344 100 15, 573 B, 413 


TABLE 42.—Producers’ stocks of oven coke in the United States at end of each 
month, 1950-51, in net tons 


[Includes blast furnace, foundry, and domestic coke, but not breeze] 


Furnace plants Merchant plants Total 
Month q QA 
1950 1951 1950 1951 1950 1951 

A A 806, 956 904,740 | 474,028 | 195,417 | 1,280, 984 1, 100, 157 
IS A 448, 304 931,600 | 206,828 | 137,098 655, 132 1, 068, 698 
E A A 447,788 | 1,134,048 | 102,109 | 131,841 549, 897 1, 265, 889 
ADT WEE 581,077 | 1,219,317 | 119,087 | 190,905 700, 164 1, 410, 222 

BY A A es 610,548 | 1,211,354 | 107,563 | 233,309 718, 111 1, 444, 663 
A K ia T. eet 612, 1,135,097 | 111,288 | 260, 297 723,671 1, 395, 394 
JUIV.L ccu testes A ieee. 641, 931 1,175,311 | 175,620 | 343, 143 817, 551 1, 518, 454 
AUPUM A eeu ud 599, 1, 203, 936 | 227,799 | 422, 453 827, 24 1, 626, 389 
September.......................-.. 584,420 | 1,298,040 | 270,713 | 465,761 855, 133 1,763, 801 
October A A 660,842 | 1,305,892 | 323,276 | 508, 694 984, 118 1, 814, 586 
NOVOMIDO eege ed Re ETE TET 751,580 | 1,203, 350,873 | 494,601 | 1,102,453 1, 758, 329 
December. .................... anal 799,519 | 1,026,019 | 203,143 | 441,380 ,092, 1, 467, 399 
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TABLE 43.—Stocks of. bituminous coal at oven-coke plants in the United States 
at end of each month, 1937 and 1949-51, in net tons 


Month 1937 1949 1950 1961 

AO gu EE 8,030,871 | 12,480,691 7,087,355 | 16,960,185 
NERD KEE EK 8,687,389 | 13,758,864 | 3,448,610 | 16,366,139 
(V1. Lr air ATADOS NEAR MOLA ACA 9,638,317 | 11,451,673 | 4,847,923 | 16,751,447 
UA Ebene 8,543,774 | 12,913,613 | 7,490,871 16, 464, 045 

Om SOS Peter RA P iet. ELIE DEERE 8,187,883 | 15,870,342 | 9,572,167 | 16,179, 877 
PETT EE TIREN ACA RUN AA 7,770,256 | 15,746,565 | 11,279,551 16, 254, 127 
(OL TES Ce Rh REIS 7,432,741 | 13,895,773 | 10,385,780 | 14,034,705 
Ar EOS SE EEE DERE 7,455,932 | 13,610,849 | 12,330,744 | 14,448,916 
DITA TZ III LA AAA Dr es 7,760,533 | 11,774,213 | 13,964,334 | 14,426,401 
EEN E eeh E eg 8,066, 938 | 9,946,089 | 15,665,689 | 14,953,056 
NTRA CR MARRERO 8,114,094 | 10,059,834 | 16,329,150 | 15,123,117 
ESTARAS RS E ANNO 7,273,403 | 9,892,891 | 16,776,070 | 15,257,762 


VALUE AND PRICE 


The term “value,” as used in this report, is the value of the coke 
at the ovens as reported by producers. For that part of the output 
sold, the value is the amount received for the coke f. o. b. ovens. How- 
ever, the greater part of the coke produced in the United States is made 
in ovens operated by corporations, which not only mine the coal used 
in manufacturing coke but also operate blast furnaces and steel mills, 
consuming the entire output of their ovens. Under such conditions, 
fixing a value for coal charged and for coke produced is governed by 
established accounting procedures. For example, at some plants the 
costs of coke to the furnace department equals the cost of production; 
at others, a margin of profit is added; or the reported value is based on 
what the coke would cost if purchased. The line between sales and 
interdepartmental transfers is difficult to draw among such affiliated 
interests, as a large part of the furnace coke reported as sold actually 
goes to iron furnaces that are in some way connected with the coke 
producers. 

The average value of all coke produced in 1951, measured in the 
above way, was $14.11 per ton, the highest figure ever recorded and a 
gain of 5 percent over 1950 (table 44). 

The average price received for each ton of coke sold, f. o. b. ovens 
(merchant sales), in 1951 established a new record and was 7 percent 
over the 1950 figure. Table 45 shows average receipts from sales 
classified by uses and by States. It will be noted that prices vary 
notably with the distances from the mines. Thus, the highest average 
prices were those reported for the New England and Lake Dock 
States, where the coal must be hauled great distances. 
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TABLE 44.—Average value per net ton of coke produced and average receipts 
por d ton from coke sold (merchant sales) in the United States, 1937 and 
947- 


Value per ton produced Receipts per ton sold 
SES O Beehi 
ven eehive 
coke coke Total 

RAE A E $5. 03 $4.31 98 
Reese eege 10. 65 9.77 10. 57 
A A eee att 12. 43 12.10 12. 40 
AA Ste aL uev. ee da 13. 26 12. 87 13. 24 
LEE 13. 45 13. 25 13. 43 
E WEE 14. 13 13. 95 14.11 


TABLE 45.—Average receipts per net ton of coke sold (merchant sales) in the 
United States in 1951, by States 


Oven coke Beehive coke 
Other Other 
State Blast gd Blast d 
as tria as ria 
Foun- Domes- Foun- | y; Domes- 
fur- (includ- fur- (includ- 
nace tic! nace dry ing tic ! 
water water 
gas) gas) 
AIBDAIDB. ceca ió $17.57 | $20.08 $16.04 | $11.23 AA AA A A 
California, Colorado, Texas, and 

A A es a URS 17.05 | 22.40 13. 54 8.97 (2) Q) Q) (2) 
Connecticut, Massachusetts, and e 

Rhode Island.................. 15.08 | 21.94 16.18 | 16.05 AAA A A A 
Ilinois... ce ES 17.08 | 22.94 13.39 | 14.03 A PA A A 
Indiana......................... 20. 00 (2) (3) 12:48. sted AA AA esau 
Kentucky, Missouri, and Ten- 

¡CA A 11.73 | 22,21 14.53 | 14.81 Q) O A A 
Michigan, Minnesota, and Wis- 

Gongin. -aaoun 7.67 14,43. | 13.80 | RA AA A feud ces 
NewJersey and New York...... 16. 18 (2 p 14.49 | 15.08 | acco A A ice cess 
ONO soc ec A e es 16.54 | 23.07 11:54 | 13.01 A A A Tus EG 
Pennsylvania............-.---... 15.04 | 22.42 13.03 | 13.29 | $14.18 | $15. 43 $13.34 | $12.94 
Aer A A A, A A A 15. 44 (2) 15. 47 (2) 
West Virginia. .................. 14. 95 Q) (2) 7.05 | 14.12 Q) (2) (2) 
Undistributed................... |]. ..-...- 22. 28 14. 32 |........ 14.02 | 17.17 15. 50 15.29 

United States average,1951.| 15.64 | 22.19 14,44 | 14.45] 14.20] 16.08 14, 87 13. 02 
At merchant plants.............. 15.55 | 22.28 15.66 A A A EEN 
At furnace plants................ 15.97 | 21. 57 12.03 | 10.85 |........|] eee e] o oro | mon 


—á | HÀ o PM nra o || errs | À—— | —M MÀ ` e 
p€— ——íÓ——— | ——————— M! a M | GD | ———  ———————  ———" 


United Statesaverage.1950.| 14.31 | 20.05 14.10 | 13.60 | 13.56 | 15.01 13. 65 11. 84 


1 Household and commercial use. 
2 Included with ““Undistributed” to avoid disclosure of individual company operations. 


FOREIGN TRADE ? 


Imports.—Statistics on imports of coke into the United States 
include coke made either from coal or petroleum, although the two 
types are separated in the export statistics. The improvement in the 
supply of coke in the United States during 1951 resulted in a 63-per- 
cent decrease in imports. Canada, as in prior years, was the principal 
source of imported coke, supplying 98 percent of total imports in 1951. 
The bulk of the coke imported in 1951 passed through the Montana- 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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Idaho and Michigan customs districts. Coke entering through the 
Montana-Idaho customs district probably was used for smelting non- 
ferrous metals, while that entering the Michigan gateway was used 
for miscellaneous industrial purposes and residential heating. 

Exports.—Exports of metallurgical and foundry coke were placed 
under Government control for the first quarter of 1951. A quota of 
15,000 short tons was established for all foreign countries, and similar 
quotas were set for each succeeding quarter. Shipments to Canada 
(not subject to licensing) were not included in these quotas. Licens- 
ing of exports was placed under the jurisdiction of the Office of Inter- 
national Trade, United States Department of Commerce. At the 
time the quotas were established, that agency announced that addi- 
tional shipments of coke would be licensed if, after conference with 
the National Production Authority and Defense Solid Fuels Adminis- 
tration, it was found that production exceeded United States require- 
ments. Quotas were exceeded in the last three quarters of 1951 as 
large quantities of coke, not required along the Atlantic seaboard, were 
licensed for shipment abroad. Consequently, exports to Europe were 
the highest on record, and the gain in shipments to Canada raised the 
total to over 1 million tons,thehighestsince1946. This total, however, 
equaled only 1 percent of the apparent United States consumption for 
the year. 


TABLE 46.—Coke imported for consumption in the United States, 1949-51, by 
country and by customs district 


[U. 8. Department of Commerce] 


1949 1950 1951 


Net tons Value Net tons Value Net tons Value 


A AA A  _ __ _—____. ____ a | € A => > AA KA 


COUNTRY 

VAT IIS APARATO AO, PEPA AA AAA 23 $95 
a e A 277,507 | $3,975,785 | 365,615 | $4,315,394 | 157,631 1,872, 437 
EIN A AA A A EE 3, 140 48, 676 54 821 
Cpa tog its EA AE ee ee E. O E 68, 810 032 H8 EA A 
du A AA A SAS 20 MM ARA MM 
AA AA E A A nene A du mos 3, 931 58, 932 

AN EIA AAA 277,507 | 3,975,785 | 437,585 | 5,290,513 | 161,639 1, 932, 285 

CUSTOMS DISTRICT 

BOALO cone ra 83,053 | 1,338, 461 27, 593 425, 636 3, 696 57,331 
A AE E 7,201 17, 421 17,035 75, 062 54 821 
Qonttidcticut. Lic lloro a ERE 180 IAS. AA TA A AA 
DIRA ooo rr 1, 482 , 885 290 1,740 1, 097 14, 787 
DulthandjBUDlOE..... are Ln Le herl AA 44, 796 190, 326 44 355 
AA RN IN, AA PRA 7,034 ER MESE SE MS 
Maine and New Hampshire. ....... 346 4, 946 305 4, 220 291 4,735 
lut inr Lee E, EE LE xz 55, 347 073 Abh RETA A 
nie IS d. Lau EE 114,722 | 1,813,986 | 203,445 | 2,837,749 63, 339 799, 930 
Montana and Idaho................ 69, 157 714, 513 70, 859 781, 001 80, 889 904, 481 
A] ARA RR A AAA AAA 20 198 23 
CNN UR A AAN WE PARA A 3, 931 58, 932 
NA AAA, A A 3,736 Foni EMPATA A 
St Lawrene6;..: ........-...---. 458 6, 491 2, 454 34, 646 4, 971 78, 398 
AA AA AA ASA 2, 693 ovd vr PURA A 
Vermonk NE. Lumobuheceseueuc vus 316 4, 689 363 5, 580 141 2, 270 
KS HEET A ira 592 3,275 1, 577 7,474 3, 163 10, 150 

PT GUO HEEN 277,507 | 3,975,785 | } 437, 585 | 15,296,513 | 161,639 1, 932, 285 


1 Includes shipments on vessels operated by the U. 8. Army or Navy as follows: 38 tons; value $618. 
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TABLE 47.—Coke exported from the United States, 1949-51, by country and by 
customs district 


(U. S. Department of Commerce] 


1949 1950 1951 


Net tons Value Net tons Value Net tons Value 


es Ps | cece | omer acme nese | ee e, | 


COUNTRY 
North America: 
Oanada A A 428, 535 | $6,341,577 | 361,555 | $5,621,051 | 610,343 | $9, 671, 585 
EIERE leren 88,393 | 1,118, 491 30, 570 352, 165 20, 504 382, 911 
Panama.......................- 11 312 61 2, 862 56 
West Indies: 
DUDA <a elc ta 13, 859 242, 473 2, 910 74, 429 8, 020 169, 276 
Trinidad and Tobago....... 194 4, 567. AA EA 207 4, 572 
Other North America...........- 1, 234 36, 706 1, 134 31, 462 1, 065 45, 722 
South America: 
dl AAA A O A A 3, 358 72, 157 
Bolivia... erageet 1, 447 692 101 3, 651 34, 457 
Brazll...2.. ee ver ieiee 1, 882 18, 162 AR ptc PUR 22, 359 593, 337 
(8) a i: ae em ere Re 5, 929 144, 107 10 350 875 21, 759 
A A A A A E 839 19, 156 
A AAA secs exotic E O merae mei 1, 431 46, 832 
Venezuela. A 590 22, 274 187 6, 714 §27 18, 695 
Other South America........... 408 17, 482 130 5, 280 79 3, 067 
Europe: 
Denmark....................... 10 214 6 118 1 329 
LL AAA AAA A A PA sme E Ru dici 150, 987 2, 964, 883 
France. eu 755 33, G00: A AA A A 
te A E APA A A 1, 369 31, 399 
NOEWSY E A ds 123 NA al EE 1, 699 23, 938 
BGI aso custo eke E AA AA a EL ice 78, 310 1, 381, 359 
DAO aN AAA aces AA A EN 121, 641 2, 160, 840 
Other Europoe...................|.......... PROS] Mt, atem RN 283 6, 163 
Asia: 
Hong Kong...............-....- 1, 646 EAS AAA AP O AAN 
Philippines..................... 2, 658 138, 204 1, 147 61, 125 296 16, 355 
A A A A AA A tue dao RE 451 18, 714 
Other Asíia...................... 582 18, 032 AAN GE 6 584 
Africa: TEC 9D Leer eoe E, IA AO cccasseewed 1, 115 22, 888 
Total. ....-.-----------.----- 548, 256 | 8,322,925 | 397,801 | 6,159, 207 |1, 026,730 | 17,714, 531 
CUSTOMS DISTRICT 
Buffalo. coccion cdas 166,035 | 2,326,467 | 170,512 | 2,482,995 | 301, 866 4, 663, 010 
DAK Ol coso isis ati 17, 812 321, 473 13, 230 244, 005 14, 951 289, 106 
ee and Superior. .............. 5, 017 99, 186 5, 133 99, 342 8, 319 142, 622 
EITPHü30. desc a .--.---2----- 30, 938 404, 378 255 895 280 3, 874 
Florida A oa EA UE ROLE E +s 975 | . 25,482 2, 707 70, 761 3, 420 95, 490 
Laredo. 2.2920 ux ebur ce nv aEE 55, 997 020, 645 26, 821 314, 295 18, 504 335, 441 
Los Angeles. ....................... 10 445 2, 413 12, 596 Leger 
Maryland.....................-.... 3, 187 140, 944 70 2,792 | 171,072 3, 174, 366 
Michigan... ...........--.---------.- 223, 456 | 3,371,307 | 151,362 | 2,497,641 | 250, 730 4, 232, 747 
Mobile. nasa danna orar 2, 346 A ed een na oe 6, 949 247, 
Montana and Idaho................ 81 , 481 856 1, 669 
New Orleans. ...................... 8, 181 298, 520 1, 945 60, 595 4, 071 166, 757 
NOW YORK AA A 290 106, 583 96 4, 012 92, 834 1, 609, 962 
OOO duos rana e 11, 701 163, 411 15, 381 202, 542 31, 056 , 901 
Philadelphla........................ 338 7, 509 10 350 | 114,337 2, 289, 978 
Rhode Island....................... 7, 086 119.070... 5 osos Sek tee AS VEER 
8t. Lowrenee.. 1, 876 14, 506 2, 657 32, 513 252 
San Diego.......................... 717 13, 416 10, 214 791 14, 651 
San Francisco. . .................... 1, 516 70, 505 579 24, 920 1, 545 
(ail RA A E E DEE 189 4, 451 |..........|...........- 
Ee 1, 081 36, 815 205 17, 024 3, 566 88, 697 
Washington........................ 1, 002 43, 245 3, 049 56, 706 3, 058 75, 193 
Other districts...................... 514 11, 603 529 19, 702 480 15, 019 


TOU. occi eii cronos 548, 256 | 8,322,925 | 397,801 | 6, 159, 207 |1,026, 730 | 17,714, 631 
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TECHNOLOGY 


Substantial contributions were made to coke technology in 1951 
by Federal Government and State agencies, coal-research laboratories, 
colleges, and individual companies. Highlights of the Bureau of 
Mines work in 1951 were the following: 

Development of a new experimental coke oven at the Tuscaloosa, 
Ala., Experiment Station. This experimental oven was wider and 
much larger than test ovens formerly used, and a limited number of 
tests indicated that the oven closely duplicated full-scale performance. 

An extraction technique was developed during 1951 that may be 
commercially applicable to the preparation of low-ash carbonaceous 
material in manufacturing electrode carbon 

A résumé of the special studies made by the Bureau of Mines from 
July 1, 1950, to June 30, 1951, inclusive, on coking-coal reserves, 
carbonizing properties, plasticity, expansion, and oxidation of various 
coals was contained in the Sixteenth Annual Report of Research and 
Technologic Work on Coal.? This report listed the original publica- 
tions containing detailed information on the individual studies. 

Shortages of benzol and:sulfur during 1951 intensified work on im- 
proved production methods for these commodities. In an effort to 
increase benzol production, the Donner-Hanna Coke Corp., Buffalo, 
N. Y., installed a refrigeration unit in its light-oil recovery system. 
By refriger ating the wash oil used to absorb the light oil from the gas 
stream, it was claimed that the scrubbing efficiency was improved, 
which, in turn, would increase benzol production substantialWy. The 
shor tage of sulfur focused a great deal of attention on recovering it 
from coke-oven gas. The Szombathy liquid-catalyst process created 
new interest in the subject.’ A pilot plant using this new process was 
installed by the Heinrich Koppers Co., Essen, Germany, at the Mainz 
coke plant. 

A comprehensive review of significant technical developments 
throughout the world in the field SC oal carbonization was published 
in 1951.8 This review included lists of original publications concerned 
with studies of raw materials, coke and coal chemicals, improvements 
in coke-plant equipment and operations, and procedures for analysis 
and testing of coal, coke, and coal-chemical materials. 


WORLD PRODUCTION 


World production of coke in 1951, estimated at 203.7 million metric 
tons, established a new alltime peak, exceeding the 1950 record by 12 
percent. The figure shown is for large coke produced at high temper- 
atures in conventional slot-type or beehive-coke ovens only and does 


4 Gayle, John B., and Auvil, H. Stuart, Development of New Experimental Coke Oven: Bureau of Mines 
Rept. of Investigations 4923 1952, 17 pp. 

$ Orchin, M., Golumbic, , Anderson, J. E., and Storch, H. H., Studies of tho do ead Coking of 
Coal and Their Significance in Relation to Its ‘Structure: Bureau ( of Mines Bull. 505, 1951 5 Pp. 

6 Brown, R. L., and Carman, E. P., Annua! Report of Poe and Technologic Work on Coal for the 
Fiscal Year Ended 1951; Burcau of Mines Inf. Circ. 7647, 1952, 81 p 

7 Minchin, L. , Liquid Purification—Some British and "Continental Dovelopments: Coke and Gas, 
January 1951, pp. do 

8 Preen, C harles H., Pyrolysis of Coal and Shale: Ind. Eng. Chem., vol. 43, No. 9, 1951, pp. 2006-2013. 
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not include coke breeze, gashouse (retort) coke, low-temperature coke, 
and char. As the data shown are for coke used principally for indus- 
trial purposes, it is evident that the more highly industrialized nations 
are the leading coke producers. The United States has led the world 
in coke production since 1938 and in 1951 supplied 35 percent of total 
world production. Germany assumed temporary leadership in 1938, 
but war damages and territorial changes reduced production drastically 
for several ensuing years. However, production in the famous Ruhr 
area has been increasing steadily for several years, and production in 
Western Germany (Federal Republic) in 1951 ranked second only to 
the United States. Little reliable information has been available from 


TABLE 48.—World production of coke, 1938, 1948, and 1947-51, by countries, 
in thousands of metric tons ! 


(Compiled by Pauline Roberts] 


Country 1938 1943 1947 1948 1949 1950 1951 
Australian 1, 185 1, 608 1, 341 21,406 | 231,168 | 23 1, 183 2 4 1, 400 
Ree LEE 4 375 4 450 320 591 776 3 987 1, 083 
AA A 4, 399 34,411 3 4, 788 3 5, 587 5, 007 3 4, 585 6, 106 
A EE 20 183 266 272 287 286 
Bulgaria. ...................... 4 45 45 49 48 * 10 110 
Canada. -2-2-2-2 o o ree 1, 809 2, 700 2, 607 3, 116 3 4 3, 100 3, 086 

BING 2.1222 2-xrcsew 512 9 380 ? 109 4 1 93 4? 100 4 1, 000 * 1, 300 
Czechoslovakia. ..............- 2, 766 4, 280 3,845 4, 099 4, 695 4 4, 876 4 5,150 
Pranos...... i.e Zeg oe weg A éi 7, 636 4, 990 6, 003 6, 247 6, 769 7,012 8, 079 

RTT: ERE 3, 107 3, 485 1, 813 2, 740 3 3, 328 3, 227 3, 766 
idi ond a 4 225 4 275 * 300 4 300 

ast Germany............. 

West germany... ......-..- 40,404 | 047,804 | 16,154 |È 20370 | 95 140 | 25,593 | 39,02 
REIS 2: s aereo as we Bc REESE 1, 738 1, 816 3 1, 899 31, 779 2, 088 3 2, 251 2, 183 
Indochina...................... 4 b AA SAS A PE E Due cud 
Italy: A t e eu 1, 739 1, 532 964 1, 309 1, 511 1, 502 2, 173 
Japan sala 0 3, 724 6, 192 1, 164 1, 932 2,580 | 22,712 3, 864 

orea: 

Korea, Republic of......... 7 11 12 410 410 

North Korea..............- 378 851 { 4 250 4300 4 400 4 500 4 250 
Melen... -------------- 4 350 4 500 530 408 375 392 389 
Netherlands. . ................. 9, 158 2, 103 1, 774 2, 240 2, 474 2, 804 2, 973 
New Caledonia. ............... 50 * 80 « 70 t 80 * 80 4 80 180 
New Zealand. .................]|......-... 5 4 eme m 5 6 6 
NOPWAY p — 1 100 I0 ARA A E GE A nascens 
o AAA A cce 4d A AO A E 
GIN AA 2, 291 3, 250 3, 703 5, 091 5, 751 5, 924 4 6, 300 

umania. --.--.- -2-0-0 86 73 80 4 100 4 4 125 
Southern Rhodesia............. 48 79 64 79 81 i 80 102 
DAM oia 571 801 816 848 967 946 995 
Sweden........................ 112 82 4 60 74 tf DEE 
Taiwan (Formosa)............. 4 50 4 50 28 32 36 4 50 125 
Trieste._.......--.------------- (10) OD —. |.......... 98 4 103 99 99 
dy A A 85 183 265 270 293 3 304 4 300 
Union of South Africa 3U........ 361 655 666 802 956 1, 036 4 1, 200 
U. 8. S. R. (estimate).......... 20, 700 8,301 17, 000 20, 000 24, 000 27, 000 30, 000 
United Kingdom.............. 13, 031 14, 684 14, 037 15, 670 15,740 | 315, 690 16, 354 
United States. ................. 29, 480 65, 023 66, 629 67, 913 57, 731 65, 968 71, 907 
Total (estimate) ......... 3 139, 800 | * 176, 600 | 3 147, 300 | 3 163, 700 | 3 165, 900 | 3 181, 400 203, 700 


1 Excludes breeze and gas-house coke. 

4 Fiscal year ended June 30 of year stated. 

3 Revised figure. 

4 Estimate. 

3 Exports. : 

* Areas designated as Free China during the period of Japanese occupation. 

7 National Resources Commission only. 

8 Includes Silesian production. , 

? Preliminary data for fiscal year ended Mar. 31 of year following that stated. 
10 Included under Italy. y 

11 Revised to include coke production of South African Iron and Steel Corporation, Ltd. (ISCOR). 
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the Soviet Union since 1937, but estimates for 1951 place this country 
third in coke production. Reports made by competent engineers who 
have returned to the United States from Russia indicated that remark- 
able progress had been made in constructing modern coke and coal- 
chemical recovery plants. Other important coke-producing countries 
in 1951 were Great Britain, France (including the Saar), Poland. 
Belgium, and Czechoslovakia, which combined produced 22 percent 
of the world total. 


COAL-CHEMICAL MATERIALS 
GENERAL SUMMARY 


Coal chemicals are derived from the vapors and gases recovered 
from the distillation of coal in slot-type coke ovens. The principal 
or basic chemical raw materials are gas, ammonia, crude light oil, 
and tar. The term “coal chemicals” also includes those fractions 
and individual compounds that are made from the basic materials 
by a chain of chemical processes. Coal chemicals are used by many 
industries and sometimes pass from one industry to another, as the 
product of one becomes the raw material for the other in the produc- 
tion of the final commodity. For this reason, a direct relationship 
exists between the coke industry and the countless others that depend 
entirely or partly upon coke ovens as a source of supply for essential 
chemical raw materials. Increased requirements of explosives, 
fertilizer materials, plastics, synthetic rubber and fibers, pharma- 
ceuticals, paints, and waterproofing compounds, etc., for essential 
military and civilian purposes have proportionately increased the 
demand for ammonium sulfate, benzol, toluol, xylol, solvent naphtha, 
naphthalene, phenol, pyridine, picoline, and other coke-oven products 
entering into their manufacture. This, in turn, has prompted 
operators of slot-type ovens to place more emphasis on increasing the 
recovery of the basic chemical materials in order that larger quantities 
of refined or pure aromatic hydrocarbon products can be produced. 
New light-oil-refining and tar-processing equipment has been installed 
at various coke plants. At the end of 1951, obsolete equipment was 
being replaced by new construction in order that the coke-plant 
operators could produce coal chemicals to meet the most exacting 
specifications for plastics, synthetic rubber, explosives, and numerous 
other essential products. Ammonia recovery and processing systems 
were also being modernized and improved to produce a better grade 
of ammonium sulfate. Serious consideration was also given by a 
number of operating companies to the installation of new equipment 
and improved processes for the recovery of sodium phenolate, crude 
pyridine bases, and sulfur which in the past had not been economical 
to manufacture. 

In spite of the best efforts of the coke producers in this field, how- 
ever, the financial returns from the sale of all coal-chemical mate- 
rials did not keep pace with the rise in coal costs nor the value assigned 
to the coke produced. The average cost of coal, per ton of oven coke 
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Fiure 2.—Average yield of principal coal-chemical materials per net ton of coal 
carbonized in coke ovens, 1915-51. Yields of light-oil and ammonium sulfate 
equivalent represent average for plants recovering these products. 


produced to oven-coke plant operators, increased 141 percent from 
1937 to 1951, while the average value of oven coke produced increased 
181 percent. Revenue from the sale of coal chemicals increased 
only 65 percent during the same period and in 1951 was equivalent 
to 24 percent of the total value of all products compared with 35 
percent in 1937 (table 50). This reduction was due largely to the 
declining proportion of revenue received from the disposal of. surplus 
gas, because the reported value of surplus gas in 1951 was equivalent 
to only 10 percent of the total value of all products, compared with 
19 percent in 1937. These figures are arbitrary to the extent that the 
value assigned by some iron and steel companies to surplus gas used 
in their steelmaking furnaces is usually lower than the market price. 
The sale of surplus gas was still important to the merchant-coke 
plants in 1951, being responsible for about 20 percent of the total 
revenue derived from all products by this group. Should this im- 
portant part of their revenue dollar be lost to competitive fuels, it 
might force more merchant plants out of business, in addition to those 
that had closed by 1951. Although prices on tar, ammonium sulfate, 
and light-oil derivatives have advanced, the gains made have not 
ind the decline in the percentage of revenue formerly accounted 
or by gas. | 

The increased quantity of coal-chemical materials produced, when 
coupled with modest gains in prices, resulted in the largest income 
ever reported from the sale of coal-chemical materials. The total 
received, $323.9 million, was $49.6 million (18 percent) higher than 
for the record year 1950. 
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TABLE 50.—Value of coal-chemical materials, coke, and breeze per ton of coke 
produced in the United States, 1987 and 1948-51 


Product 1937 1948 1949 1950 1951 
Ammonia and its ceomponndg e $0. 326 | $0. 545 | $0. 558 | $0.468 | $0. 501 
Light oil and its derivatives (including naphthalene).......... . 435 . 686 . 073 . 871 1.179 
Surplus gas sold or use... enn nen ee ee 1.483 | 1.839 | 2.015 | 1.977 1. 921 
ar: 

nl BEE 375 . 614 . 520 562 . 605 
Used by producers. ............-..........-.. lll l2 lll... . 127 . 213 . 202 . 129 .152 
Miscellaneous produits... 2 llc. ll Ll LL Lll. . 066 . 228 . 197 . 24 .204 
TOGA RE II Ee Sr 2.812 | 4.125 | 4.165 | 4.231 4. 652 
Breeze produced............... LLL LLL LLL LL LLL LL ccce eee nee .162 . 203 . 281 277 . 275 
Coke potert 5.026 | 12.429 | 13.264 | 13.450 | 14.129 
Total coke and coal-chemical materials.................. 8.000 | 16.847 | 17.710 | 17.958 | 19.058 


TABLE 51.—Coal equivalent of coal-chemical materials produced at oven-coke 
plants in the United States, 1913, 1914, 1918, 1937, and 1949-51 


Quantity of coal-chemical Estimated equivalent in heating value 

materials produced (billion B. t. u.) S Coal equivalent 

? Coke | Sur- Percent 

de ioe pas (thor "AN Coke |Surpl Ligm Net Pra 

ou- as ou- E oke |Surplus g e orms 

sand (tillion sand (thon breeze | gas ol | Total | tons of coal 

net cubic |gallons) Tons) made 
tons) | feet) ga into coke 
1913... 735 64] 115,145] 3,000) 14, 700 390] 67, 562] 2, 600, 000 3.8 
1914... 667 61 , 9011 8,4 13, 340 1,100] 64,475| 2, 461, 000 4.8 
1918... 1, 999 158| 263, 2001 87,562] 39,980 11, 383) 177, 758} 6, 785, 000 8.0 
1937... 3, 884 463| 603, 053} 187,054| 77,680| 254, 650 24, 317| 447, 105/17, 065, 000 22.9 
1949...) 4,929 546| 672, 407| 228, 754] 98, 582) 300, 300 29, 738! 529, 481/20, 209, 000 22. 1 
1950... 5, 173 603| 739,869] 260, 857| 103, 456] 331, 650 33, 911| 579, 997/22, 137, 000 21.3 
1951...| 5,126 653| 795, 311| 284, 407| 102, 510| 359, 150 36, 985| 617, 948/23, 586, 000 20. 7 


COKE-OVEN GAS 


After removal of the basic chemical raw materials (ammonia, tar, 
and crude light oil), coke-oven gas remains a potential source of 
chemicals, such as hydrogen, methane, ethylene, etc., but is not proc- 
essed further for their recovery to any appreciable extent in the United 
States. About one-third of the gas recovered is used to heat the 
coke ovens, and the remainder (surplus gas) is used in integrated 
metallurgical operations as boiler fuel or distributed through city 
mains for public use. 
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Production of coke-oven gas totaled 1,052 billion cubic feet in 
1951, a 7-percent increase over the 1950 output. The average unit 
value received for all surplus gas, whether used by producers or sold, 
declined slightly during 1951 to $0.212 per thousand cubic feet. The 
average value shown per thousand cubic feet for furnace plants was 
much lower than for merchant plants, as the latter include gas utilities. 
At coke plants integrated with iron and steel works, the bulk (88 
percent) of the surplus gas was consumed within the works and was 
assigned a value in accordance with established accounting.procedures. 
Gas utilities and, to a large extent, the merchant plants marketed 
the larger proportion of their gas production for residential and com- 
mercial use and thus realized a higher price. Merchant plants, in- 
cluding the coke plants operated by gas utilities, used only 12 percent 
of their surplus gas and sold 88 percent. Gas shown in table 53 as 
distributed through city mains was used principally for residential 
heating and cooking, although some part was undoubtedly used for 
industrial purposes. 


TABLE 52.—Production and disposal of coke-oven gas in the United States in 
1951, by States, in thousands of cubic feet 


Surplus sold or used 


Active Used in 
State plants Produced heating Value Wasted 
Ovens Quantity . [enr 
Total Average 
A A 7 89, 042, 055 | 40, 989, 672 | 45, 637, 042 | $5, 448, 400 | $0. 119 | 2, 414, 441 
USO ió 1 10, 409, 598 44, 601 9, 783, 128 (1 m 681, 869 
CIOlOradD.... cs dn mmm 1 17, 071, 693 8, 405, 376 8, 439, 357 (1 1) 226, 960 
MINO ca ira 8 52, 195, 449 | 17, 923, 211 | 33, 398, 613 5, 471, 906 . 164 873, 625 
AA AREAS MEA 5 119, 195, 358 | 44, 041, 143 | 74, 439, 602 17, 404, 411 . 235 714, 613 
MarTa eese ra 1 42, 876, 220 | 12,055, 645 | 30, 015, 968 (1) (1) 804, 607 
Massachusetts... 1 16, 359, 292 2, 994, 933 | 13, 360, 922 (1) (1) 3, 437 
A cubes A 4 40, 671, 107 6, 219,845 | 34, 334, 447 5,077, 555 . 148 116, 815 
Minnesota. ..-..-------- 3 13, 935, 812 5, 914, 302 7,776, 136 1,755, 544 . 226 245, 374 
New Jersey............. 2 23, 456, 551 7,350, 168 | 16, 106, 383 (1) y ti A 
La AAA 8 86, 513,055 | 25,719, 172 | 59, 803, 704 19, 607, 302 . 328 990, 179 
IAE E A 15 158, 740, 967 | 67, 102,974 | 88, 954, 714 16, 288, 191 . 183 | 2, 683, 279 
Pennsylvanía.........-- 13 254, 998, 940 |104, 585, 001 |149, 107, 020 30, 408, 783 . 204 | 1,306, 919 
ennessee..............- 1 2, 957, 703 1, 274, 335 1, 683, 053 (1) (1) 315 
A AE 1 easet en E Si 2 11, 367, 322 4, 440, 292 5, 528, 496 (1) (1) 1, 398, 534 
REED a 2 23, 179, 190 6, 022, 518 | 14,071, 989 (1) (1) 3, 084, 683 
West Virginia........... 5 58, 747, 389 | 16, 639, 150 | 39, 447, 440 6, 386, 314 . 162 | 2, 660, 709 
Connecticut, Kentucky, 
Missouri, Rhode 
Island, and Wisconsin. 5 30, 562,902 | 9,074,810 | 21, 461, 771 6, 372, 028 . 297 26, 321 
Ar a A ITA MA PA A A MARC TA 23, 950, 865 SS RN 
Total 1951......... 84 | 1,052,280,603 |380, 797, 148 |653, 350, 685 | 138, 300, 209 . 212 |18, 132, 770 
At merchant plants. .... 28 | 187,996, 768 | 50,322, 750 |134, 632,879 | 47,098, 386 .950 | 3, 041, 139 
At furnace plants........ 56 864, 283, 835 |330, 474, 398 |518, 717, 806 91, 201, 913 . 176 |15, 001, 631 
Total 1950......... 85 | 979, 592, 988 |360, 583, 554 |602, 815, 977 | 132, 247, 056 . 219 |16, 193, 457 


1 Included with “Undistributed” to avoid disclosure of individual company operations. 
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TABLE 54.—Coke-oven gas and other kinds of gas used in heating ovens in 1951, 
by States, in thousands of cubic feet ! 


Blast- des 
Stato Coke-oven | Producer | Blue water} furnace. Other | coke-oven 
x gas gas gas gas gases 2 gas 
equivalent 

Pl PRI A eese 40989: 672 AA A — 261,795 | 41, 251, 467 
Calloria: us uero lu «ans atti 44,601 AAA AAA 4, 002, 280 |............ 4, 046, 881 
A A uo iere dier In 3/0. A EA A A 8, 405, 376 
DUS CA E e iE po Obl A dl poe eee oe 4,762,213 | 3,282,303 | 25, 967, 727 
laatat p F APAE R E 44, 041, 143 413, 948 . 190, 308 , 793, 991 760,981 | 47,200, 371 
WEEE VION A Ate d 12, 055, 646 |............ |... -. l.l... 4, 746, 102 |--....-..... 16, 801, 747 
Massachusetts. ..............- 2, 994, 933 | 3,845,392 | ............ |... .L.L LL. |. -----.--... 6, 840, 325 
Ci RA 6,219, 845 |............|]............ 10, 297, 078 |............ 16, 516, 923 
o A bed P 5, 914, 302 172, 167 1,851 PRO 18, 986 6, 107, 306 
New Jersi AI AAA 7, 350,168 | 2,114, 487 |......--.-.............. 471, 530 9, 936, 185 
ds RI AI ne 25,719, 172 | 8,477,193 | 1,136, 023 210,712 | 2,599,630 | 38, 143, 630 
ODIO er aca AAA 67, 102, 974 |............]..........-- 2, 985,167 |............ 70, 088, 141 
Pennsylvania................- 104, 585, 001 | 2, 325,163 |............ 4, 481, 838 358, 769 | 111, 750, 771 
Tenuen, cl. oii le mn See ier O PA AN ito 1, 274, 335 
Jul RN Tren MOMS 1202 AA AAA PA EEN , 440, 
GON REA E ae AS A wo ES ca 2, 761, 986 |............ , 784, 
Webb: Meefeier ges yz 16, 639, 150 |... ss] rre rr 6,050, 724 | 2,567, 744 | 25, 263, 618 


Connecticut, Kentucky, Mis- 
souri, Rhode Island, and 


Wiss hn Jas ka 9,074,810 | 3,882,608 |............|--..----..-- 22,377 | 12,979, 795 
Matal is ie EE 380, 797, 148 | 21, 230,958 | 1,329,082 | 42, 098, 091 | 10,344, 115 | 455, 799, 394 

At merchant plants........... 50, 322, 750 | 20,307, 720 | 1,327,231 |...........- 10, 009, 221 | 81, 966, 022 
At furnace plants............. 330, 474, 398 923, 238 1,851 | 42, 098, 091 334, 894 | 373, 832, 472 


! Adjusted to an equivalent of 550 B. t. u. per cubic foot. 
2 Butane, liquefied petroleum, natural, ofl, propane, and spillage gases. 


CRUDE COAL TAR AND DERIVATIVES 


Crude coal tar is recovered at all oven-coke plants, and production 
is therefore geared to oven operations. Output in 1951 increased 7 
percent over the 1950 figure and was the highest ever attained in the 
United States. The yield of tar varies widely from plant to plant, 
depending on the kind of coal used, the temperature at which the 
ovens are operated, the degree of tar recovery, and other factors. In 
1951 the average tar yield per ton of coal carbonized for individual 
plants ranged from 5.19 gallons to 10.88 and for the entire industry 
averaged 7.78 gallons, a slight decline from 1950. Coal tar has been 
used principally as a raw material in manufacturing numerous organic 
chemicals and as a fuel. Tar processing was begun as a separate 
industry in the United States at the very beginning of the oven-coke 
industry. The early tar-refining plants were operated independently 
of the coke ovens, although many were established near the ovens to 
be close to the source of supply. In the late 1920’s, several coke- 
plant operators initiated the practice of processing part of their tar 
production. The practice expanded in the ensuing years as more 
plants installed tar-processing equipment. At some plants coal tar 
is only partly refined, or “topped.” The topping operation is done 
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primarily to strip from the crude tar the low-boiling fraction (distilla- 
tion range, usually under 300? C.), which is rich in tar acids, bases, and 
naphthalene. The distillate or crude chemical oil is sold to tar refiners 
for further processing. The residual tar or soft pitch is generally 
used by the producers as fuel. Of the 252.3 million gallons of erude 
tar processed in 1951 by coke-plant operators (32 percent of the total 
output), 59 percent was topped. ‘The remainder was distilled at a 
higher temperature range to produce creosote oil. Crude tar sold to 
refiners totaled 424.1 million gallons—equivalent to 53 percent of the 
1951 production and 5 percent more than the quantity so disposed 
of in 1950. Coke-oven tar represented approximately 95 percent of 
the total tar distilled or processed in the United States in 1951; the 
remainder consisted of low-temperature coal tar, retort-coal tar, and 
water- and oil-gas tar. 

The use of crude tar as a fuel has declined in recent years, but con- 
siderable quantities are still burned. In 1951, 123.1 million gallons, 
or 15 percent of the production, was used for this purpose. Iron and 
steel companies operating coke ovens either burn or sell their crude 
tar, depending upon the economics involved. Merchant-coke plants, 
however, do not burn tar and, unless tar-processing facilities are 
available, must market their entire output. 

The principal commercial tar products produced by coke-oven 
operators are creosote oil and crude chemical oil (tar-acid oil). Pro- 
duction of creosote oil, used mainly for wood preservation, increased 
14 percent over 1950 and brought in 40 percent of the total revenue 
obtained from the sale of tar derivatives. Crude chemical oil con- 
tains naphthalene and tar acids and bases and usually is sold to tar 
refiners for further processing into phenol, cresols, xylenols, pyridine, 
naphthalene, and other pure products. Crude chemical oil production 
increased 41 percent over 1950 and represented 38 percent of the total 
value of tar derivatives sold. In processing tar, however, more pitch 
was derived than any other product; as most of the tar processing 
plants were at coke plants integrated with steel works, the pitch was 
nd burned, thus explaining the small volume of sales reported in 
table 49. 
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CRUDE LIGHT OIL AND DERIVATIVES 


Crude light oil is the base from which benzol, toluol, xylol, etc., are 
made. The tremendous increase in the past decade in requirements 
of benzol for processing into styrene, phenol, aniline, nylon, etc., 
has emphasized the importance of tbis oil to our chemical industry. 
Crude light oil, when distilled fractionally, yields, roughly, 65 percent 
benzol. The yield of light oil varies from plant to plant, rangi 
from 1 to 4% gallons per ton of coal carbonized, depending on the 
quality and kind of coal charged, the design and condition of the 
ovens, operating temperatures, and the type of scrubbing equipment. 
The average yield for the industry increased to 2.82 gallons in 1951, 
compared with 2.81 gallons in 1950. 

Crude light oil is refined principally at coke-oven plants. In 1951, 
270.5 million gallons (95 percent of the total output) was refined by 
the producers, and only 17.7 million gallons was sold for refining 
elsewhere. From the light oil refined, 234.3 million gallons (87 
percent of the volume entering stills) was recovered in the form of 
salable products. The yields of products obtained from refining 
operations are given in table 57. 

In the early days of the industry, the usual practice was to include 
as light oil all materials distilling up to 200? C. However, in modern 
benzol-refining plants, a secondary fraction is separated between 
150° and 2009. This secondary fraction, known as “intermediate 
light oil" contains &bout 50 percent of polymerizable material, 
coumarone, indene, and dicyclopentadiene. 'lhe remainder is mainly 
polyalkylbenzenes and naphthalene. The intermediate light oil is 
generally sold by the coke-plant operators for the recovery of couma- 
rone-indene resins, solvents, shingle-stain oils, etc. Production of 
intermediate light oil in 1951 amounted to 845,270 gallons, a slight 
decline from the 1950 figure. 

Benzol production from coke-oven operations reached an alltime 
peak in 1951, when 178.0 million gallons of all grades was recovered. 
Specification or chemical grades (1°, 2°, and 90 percent) amounted to 
172.8 million gallons and motor grade, 5.1 million gallons; however, 
the latter classification 1s somewhat misleading because only a small 
quantity of benzol was actually used as automotive fuel in 1951, the 
greater part of this grade being sold for further processing into the 
purer or chemical grades. Requirements for chemical grades of 
benzol exceeded the supply from domestic raw materials, and 68,539,583 
gallons of crude and motor grade was imported for refining into 
the chemical grades. Production of benzol from petroleum also 
increased substantially and amounted to 12 percent of the total 
United States production of the chemical grades from all sources. 
The price of coke-oven benzol, which was limited by ceiling prices 
established by the Office of Price Stabilization, averaged $0.34 per 
gallon for 1951. 
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Toluol is another light-oil derivative having many important 
applications in the chemical field. It is used extensively as a solvent, 
particularly in the manufacture of synthetic plastics, and also for 
synthesizing a number of chemicals, such as benzoic acid. In wartime 
toluol is important in manufacturing explosives and for enriching 
aviation gasoline. Unlike benzol, which in the past has been made 
almost entirely from coal, the production of toluol from petroleum 
was begun on a large scale during World War II. In 1951 coke-oven 
operators produced 34 percent of the United States total of toluol. 

Xylol is also an aromatic material being made from petroleum in 
increasing quantities. Coke-plant operators produced only 11 
percent of the national total in 1951. Prices on all toluol, 


other light oil derivatives were under price ceilings. 


xylol, and 


TABLE 56.—Coke-oven crude light oil produced in the United States and derived 
products obtained and sold in 1951, by States, in gallons 


Produced Derived products 
Refined On 
State anta Per on Sold 3 hand 
Total pt premises? | produced Dec. 31 
coked Quantity | Value 

Ahama M 7| 22,801,254| 2.60] 22,405, 637| 19, 683, 613| 19, 095, 870|$5, 967, 470| 335, 798 

California- 255a 1| 3,040, 203 3.29| 3,037,365| 2,566,379| 2,333, 441 (4) 18, 404 

OOO Ee ees 1| 4,586,859} 3.16] 4,534,717| 4,013,146| 3,922, 010 (4) 43, 38] 

LIDII Set oa ada wee 7| 13,210, 119 2.58| 9,169,957| 7,760,638| 7, 790, 532| 2, 504, 232| 310, 243 

MABAS E soe sen 5| 29, 540, 988|  2.40| 30,376, 909| 27, 169, 464| 26, 214, 633) 8, 340, 655| 396, 604 

Maryland.............. 1| 13,111, 116 3. 32| 15, 685, 240| 13, 681, 765| 13, 796, 082 (4) 192, 444 

Michigan...------------ 4| 9,896,944|  2.47| 5,496,984| 4,842, 027| 4,389, 989| 1, 487, 354| 287, 279 

NOWAYOIEL L—:----- 8| 22, 694, 004 2.80) 31, 164, 743| 27, 626, 181| 27, 792, 746| 9, 517, 062| 293, 201 

(ln. SENE tp eee 15| 40, 390, 960 2. 93| 41, 828, 640} 33, 525, 523| 33, 264, 755/10, 871, 509] 533, 923 

Pennsylvania........... 13| 76, 529, 392 3. 05| 74, 493, 486| 66, 248, 025| 65, 854, 154/20, 478, 096/1, 287, 810 

Tennessee___.---------- 1 834, 376 2. 59 995, 151 900, 712 401, 878 » ,910 

y rte PES O 2| 2,662,057) 2.56) 2,663,937) 2,379,451| 2,348, 553 4) 6, 439 

UTA sendos 2| 7,571, 293 3.91] 7, 563, 580| 5, 989, 785| 5, 992, 421 (4) 86, 716 

West Virginia. ......... 5| 17, 036, 657 3. 17| 15, 121, 388| 12, 969, 876| 11, 756, 212| 3, 062, 220 63, 362 
Connecticut, Kentucky, 
Massachusetts, Minne- 
sota, Missouri, New 

Jersey, and Wisconsin 8| 14,590,711} 2.25] 6,003,338] 4,951,865] 4,896, 049| 1,722,979] 411, 040 

RISE LOG € Oo A PI A A ASA PA 9, 445, 015| <<< 

Total 1951........ 80/284, 496, 933 2. 82/270, 541, 072|234, 308, 450} 229, 849, 331/74, 296, 502|4, 270, 644 


At merchant plants..... 
At furnace plants....... 


Total 1950........ 


26| 40, 640, 656 
54| 243, 856, 277 


80,260, 856, 875 


Km | ———— _  _  _-E E C—O + | ——— sën 


2. 27| 31, 149, 229| 27, 546, 862| 25, 733, 954| 8, 487, 784|1, 097, 105 
2. 94|239, 391, 843|206, 761, 588|204, 115, 377/65, 808, 808|3, 173, 530 


2. 81/244, 872, 337/213, 746, 380) 206, 828, 342/50, 945, 690,4, 866, 001 


1 Number of plants that recovered crude light oil, 
2 Comprises 266,843,081 gallons of crude light oil from own production and 3,697,991 gallons purchased 


from other coke plants. 


3 Excludes 17, 667,570 gallons of crude light oil valued at $3 


728,340 sold as such. 


4 Included with “Undistributed” to avold disclosure of individual company operations. 
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TABLE 57.—Trend in yields of products obtained from refining crude light oil at 
oven-coke plants in the United States, 1937 and 1941-51, in percent ` 


igi Toluol Xylol Oth 
oluol, ylol, er 
Year crude and | crude and tino light-oil 
Motor | Allother | refined refined P produots 
grades 

o A E 52.5 11.9 11.5 2.5 3.1 4.5 
LN RE 47.2 16.8 13.0 3.4 2.3 3.6 
104] A cna c as 26.8 35.3 13.4 3.9 2.2 3.8 
A A es A 8.6 53.9 13.1 3.6 2.1 3.6 
A A SET 7.1 56. 6 12.9 3.3 2.1 3.5 
IB... cs eee ERR ERE 12.3 53.9 11.5 3.2 2.0 . 9.3 
1940 WEE 13.8 55.3 8.3 3.0 2,2 3.8 
AAA A 6.5 60. 1 10.9 3.0 2.3 3.5 
MR E AA 3.7 61.7 11.7 3.0 2.4 3.3 
¡E A A secede woes 9.5 55.6 12.5 3.3 2.3 3,2 
Er AA IN ÓN 3.2 63.1 12.5 3.3 2.5 2.8 
TOG dr NC 1.9 63.9 12.7 3.4 2.2 2.6 


TABLE 58.—Production of benzol and toluol, by grades, at oven-coke plants in 
the United States, 1941-51, in gallons 


Benzol Toluol 
Year Pure com- Pure com- 
Motor Nitration | mercialor | Al other | Nitration | mercial or | All other 

or 1? C. 20. or 1? C. 2 0. 
1041.......... 106, 372, 000 | 15, 414, 500 18, 286, 400 4, 182, 600 | 14, 689, 800 | 13, 268, 500 1, 378, 900 
1942.......... 797, 600 | 25, 624, 400 , 617, 6, 014, 700 | 25, 160, 5, 044, 800 2, 109, 600 
1043.........- 21, 207, 900 | 35, 047, 800 93, 246, 600 4, 144, 800 | 27,152, 300 2, 394, 700 2, 725, 600 
1046 AA , 560, 41, 285, 800 102, 436, 500 | 3, 187, 600 p 771,1 2, 149, 600 1, 607, 500 
1045.........- K , 166, 86, 237, 1, 266, 700 | 23, 355, 400 | 2, 219, 700 1, 494, 200 
1046.........- » 908, 35, 739, 300 71, 681,700 | 2,308,000 | 12, 518, 000 | 2,790, 400 1, 205, 400 
1947.........- 15, 802, 700 | 42, 475, 800 | 100,111, 800 | 2,470,800 , 614, 100 | 4, 989, 500 892, 800 
048. ......... 9, 014, 300 » 541, 200 103, 356, 300 | 3,101,400 | 22, 899, 700 | 5, 280, 800 267, 800 
1949.........- 20, 923, 700 | 28, 988, 700 1, 717, 2, 035, 600 | 20, 808, 300 | 6, 317, 200 545, 100 
1950.........- 7,727,300 | 41,324,900 | 110, 114, 3, 027, 200 , 108, 7, 785, 800 770, 400 
HE AA 5,103, 700 | 45,057, 500 | 123,315,700 | 4,476,100 | 24,772,500 | 8, 689, 700 830, 300 

NAPHTHALENE 


Crude naphthalene has become one of the most important basic raw 
materials of the aromatic-chemical industry because of the large num- 
ber of essential products made from it. Its principal derivative is 
phthalic anhydride, used in the production of smokeless powder, 
alkyd paint resins, dyestuffs, insecticides, etc. Naphthalene is re- 
covered at coke plants from the refining of crude light oil or tar and 
to a smaller extent from the final coolers. The commercial grades of 
crude naphthalene are defined in terms of melting points. Crude 
grades ranging from 74? to 79? are suitable for some industrial uses 
without further refining. Crude below 74° C. has virtually no direct 
commercial use and is sold by the coke-plant operators to tar refiners 
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for upgrading or refining. It is estimated that about 60 percent of 
the total amount of naphthalene recovered at coke plants in 1951 was 
less than 74° C. The production of all crude grades (below 79° C.) 
in 1951 totaled 125.6 million pounds, an increase of 26 percent over 
the 1950 output. Production of naphthalene at coke plants was ex- 
pected to increase substantially upon completion of new facilities for 
its recovery from coke-oven tar being constructed at some operations. 


TABLE 59.—Crude naphthalene produced and sold by coke-plant operators in the 
United States, 1937 and 1947-51 


Sold 
Vane Produced Value 
z (pounds) 
Pounds Average | Average 

Total . per  |per ton of 

pound joven coke 

WOO E 60, 797, 108 60, 315, 581 $1, 182, 992 $0. 020 $0. 024 
rege AA A mw enl 98, 654, 485 95, 315, 607 3, 128, 389 . 033 . 047 
TAREA E EE NE S4 103, 431, 811 100, 442, 631 4, 619, 374 . 046 . 068 
nr UT EE 70, 823, 436 56, 643, 829 2, 654, 815 . 047 . 044 
AA E E 99, 729, 587 102, 657, 724 4, 425, 894 . 043 . 066 
IO acciona arras dia eR RR 125, 579, 578 130, 200, 785 6, 849, 831 . 053 . 005 


COKE-OVEN AMMONIA 


Ammonia is recovered at coke plants, either in water solution 
(ammonia liquor) or as a crystallized ammonium sulfate. In 1951, 
of the 84 active oven-coke plants, 80 recovered ammonia, 65 am- 
monium sulfate, and 17 &mmonia liquor (2 plants produced sulfate 
and liquor). Usually 85 to 90 percent of the ammonia recovered from 
the ovens is converted into a sulfate, which is used almost exclusively 
for agricultural purposes. However, the merchant-coke plants re- 
cover a larger proportion of the ammonia in the form of liquor, and 
this group of plants produced 63 percent of the total liquor output in 
1951. Ammonia liquor produced by coke-plant operators is employed 
for chemical and agricultural purposes. Although data are not 
available on the quantity of ammonia liquor used for each purpose, 
it is estimated that over half has been used industrially in the manu- 
facture of soda ash, ammonium chloride, and sulfuric acid. Until 
recent years, coke ovens furnished the bulk of the ammonium sulfate 
consumed in the United States. However, a few producers have con- 
structed large synthetic ammonia plants to produce ammonium sulfate; 
as a result, about half of the 1951 United States production of ammo- 
nium sulfate was made from synthetic ammonia. 
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COKE OVENS OWNED BY CITY GAS COMPANIES (PUBLIC UTILITIES) 


Table 61 compares the operation of coke plants owned by gas 
utilities with those not so owned and is presented by the Bureau of 
Mines for the information of those interested in the dking activities of 
public utility plants. The development of slot-type coke ovens in the 
United States during the early part of the twentieth century and the 
adaptability of such ovens to the manufacture of city gas induced a 
number of utilities to install slot-type coke ovens to supplement or 
even replace coal-gas retorts. The number of coke plants operated by 
city gas companies reached a peak in 1934, when 23 such plants were 
active. In that year, gas utility plants produced 11 percent of the 
total United States oven-coke output, 12 percent of the coke-ovea 
gas and tar, 9 percent of the coke-oven ammonia, and 4 percent of the 
crude light oil. However, development of long-distance pipelines has 
brought natural gas into many areas formerly served by coke-oven gas. 
This has resulted iv the sale or retirement of some plants by the 
utilities. In 1951, the Niagara. Mohawk Power Corp. permanently 
closed its plant at Utica, N. Y., and sold its Troy, N. Y., plant to the 
Republic Steel Corp. This action reduced the number of plants 
operated by gas utilities at the end of the year to nine. Several other 
companies were planning to substitute natural gas for coke-oven gas 
in 1952 and would close their coke plants unless they could be dis- 
posed of to other interests. 

Economical operation of a coke plant requires a properly balanced 
market under favorable conditions for all products, since production 
of any one is almost invariably accompanied by production of all the 
others. Therefore, loss of a market for coke-oven gas makes it difficult 
for a city gas plant to operate profitably. Revenue from sales of 
surplus gas from these plants constituted 26 percent of the total 
revenue obtained from all products. City gas plants in 1951 contrib- 
uted 5 percent of the total production of oven coke, gas, and tar; 
3 percent of the crude light oil; and 4 percent of the ammonia. 

TABLE 61.—Production of coke, breeze, and coal-chemical materials in the 


United States at oven-coke plants owned by city gas companies (public utilities)! 
compared with all other oven-coke plants, 1950-51 


1950 1951 
Plants Plants 
Product Plants not | owned by Plants not | owned by 


owned by | city gas a owned by | city gas 
clty gas |companies Total city gas [companies Total 


compantes | (public companies | (public 
utilities) utilities) 
B oe of active plants........ 73 12 85 75 9 84 
oke: 
Produotlon. As sees net tons__| 63,071,875| 3,818,743| 66,890, 618| 68,313,148) 3,674,024| 71,987,172 
VAS. LM» A RRA ES RE $840, 692, 718/$58, 974, 609/$899, 667, 327|$955, 730, 907|$61, 334, 584|$1,017,065,551 
e Average per ton............. $13. 33 $15. 44 $13. 45 $13. 99 $16. 09 $14.13 
reeze: 
Production......... net tons. 4, 815, 363 357, 395}  5,172,758| 4,805,349 320, 485) 5,125, 834 
SERC KEE MENS MEME dos... 1, 388, 594 18, 447| 1,407, 041 1, 227, 822 A 1, 237, 788 
Value of.s8le3................- $5, 445, 665 $68, 744| $5,514,409| $5, 754,176 $46, 024| $5, 800, 200 
* Average per ton............. $3. 92 $3. 73 $3. 92 $4. 69 $A. 62 $4. 00 
Coal charged into ovens: 
Bituminous........ net tons..| 89,316,805| 5,440,230| 94,757,035| 96,852,479| 5,177,802| 102, 030, 281 
Anthracite............- de, 137, 797 31, 478 169, 275 217,714 19, 422 237, 136 
TOL AAA do....| 89,454,602| 5,471,708| 94,926, 31 97,070,193| 5,197, 224| 102, 267, 417 
ULA SAN $767, 420, 831/|$55, 165, 485/$822, 586, 316/$860, 976, 525,$53, 166, 177 $014, 142, 702 
Average per Lon. $8. 581 | $10.08 $8. 67 $8.871 "` $10.231 $8. 94 


For footnote, see end of table. 
302512—54—__84 
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TABLE 61.—Production of coke, breeze, and coal-chemical materials n the 
United States at oven-coke plants owned by city gas companies (public utilities)! 
compared with all other oven-coke plants, 1950-51—-Continued 


1950 


Plants 

Product Plants not | owned by Plants not | owned by 
owned by | city gas Total owned by | city gas Total 

city gas [compantes city gas [companies 


companies | (public companies | (public 
utilities) utilities) 
Coke— 
Used by producers: 
Net tong 41, 888, 637| 1,522,349] 43,410,986] 45, 763, 077 871, 270] 46, 634, 347 
5 valuo AT AAS $541, 587, 521 $20, 110, 494|$561, 698, 015 $608, 298, 343|$11, 836, 679 $620, 135, 022 
old: 
Net tons.................... 21,645,617] 2,454,902| 24,100, 519| 22,230,814] 2,722,202| 24,962, 018 
CHL TR $306, 065, 3211541, 096, 836 $347, 162, 657 $343, 178, 010|$48, 128, 733|$391, 306, 743 
Cosi chemica materials: 
Production ........ gallons..| 694, 028, 547| 45, 840, 220| 739, 868, 767| 751, 712, 284| 43, 508, 999| 795, 311, 283 
Sales. ................ do....| 389, 468, 646| 45, 777, 197|.435, 245, 843| 395, 114, 544| 43, 618, 800| 438, 733, 344 
PA s o sales............... $33, 805, 971| $3, 663, 028| $37, 558, 999! $39, 177, 807| $4, 368, 258| $43, 546, 155 
onla: 


Production (NH; equiva- 

lent of all forms). pounds- .| 438, 832, 283| 23, 449, 612| 462, 281, 895| 476, 751, 230| 22, 135, 520| 408, 886, 750 
Liquor (NHs content): 

GER EE pounds..| 44,734,763| 2,038, 906| 46,773, 669| 47,895,032| 1,860,355| 40, 755, 387 


Sales...... ........ do....| 41,603, 060| 1, 550, 829 43, 162, 880 43,825, 653| 1,470,001| 45, 205, 654 
Hoe of sales............. $1, 510, 954 $50, 545| $1,567,499) $1, 743, 003 $48, 243| $1, 791, 246 
ate: 
Production... pounds. -11,576,300,082| 85, 642, 824/1,662,032,906|1 ,715,424,792| 81, 100, 659|1,796,525,451 
Sales............... do....|1,508,907,955 83, 423, e 1, "682, 331, "65511 "739,872, 378| 83, 627, 140|1,823,409,618 
GE of enlesg. $28, 185, 891 $1, 560, 1 08 $99, 755, "080 $32, 643, 149| $1, 507, 710| $34, 240, 859 
Production...M cubic feet..| 919, 264, 582} 60, 328, 406} 979, 592, 988| 995, 178, 072| 57, 102, 531 |1,052,280,603 
Disposal of surplus: 
Used under bollers, etc. 
M cubic feet.......... 35, 152, 385 703, 680) 35, 856,065) 42, 122, 902 8, 950| 42,131,852 
Value...... co caeocec-ue $4, 327,619] $112, 589| $4,440,208| $5,352,732 $2, 882| $5, 355, 614 
vetado per M cubic 
feet... ooceLie os $0. 123 $0. 160 $0. 124 $0. 127 $0. 322 $0. 127 
ved As or allied 
Mh cubic feet...........- 378, 268, 133 3, 261| 378, 271, 394] 428, 650, 905 1,980| 428, 652, 885 
CHE : $65, 089, 728 $1, 905| $65, 091, 633| $73, 823, 716 $1, 235| $73, 824, 951 
Average per M cubic 
(AE REC $0. 172 $0. 584 $0. 172 $0. 172 $0. 624 $0. 172 
Distributed through city 
Me cubic fcet............ 96, 012, 152| 52, 517, 577| 149, 429, 729| 87, 564, 497| 50, 053, 279| 137, 617, 776 
Value................... $33, 334, 247/$23, 170, 477| $56, 504, 724 $32, 892, 440 $18, 058, 068| $51, 850, 508 
Average per M. cubic 
fool. A $0. 344 $0. 441 $0. 378 $0. 376 $0. 379 $0. 377 
Sold for Industrial use: 
M cubic feet............ 37,421,513| 1,837,276| 30,258,780| 43, 092, 408| 1,855,704| 44,048,172 
NR lege deiere eg $5, 382, 212) $828,879] $6,211,001| $6,458,278) $810,948] $7, 269, 226 
Average per M cubic 
A $0. 144 $0. 451 $0. 158 $0. 150 $0. 437 $0. 162 
Crude light oil: 
Production......... gallons..| 252, 042,937] 8, 813,038] 260, 856, 875| 277,374, 026| 7,122, 907] 284, 406, 933 
Sales................. do....| 15,010,140| 4,652,999| 19,663,130] 12,976,931| 4,690,630] 17,667, 570 
Value of sales..............- $2,352,159} $521,614] $2,873,773| $2,877,774|  $850,566| $3, 728, 340 
Light oil vel eae bad 
Production......... gallons..| 209, 795, 642| 3,050, 738| 213, 746, 380| 231, 809, 205| 2,499, 245| 234, 308, 450 
Sales. ................ do....] 203,054,314| 3, 774, 028| 206, 828, 342| 227, 203,164] 2, 556,167| 220, 849, 331 
Value of sales. .............. $50, 178, 099| $767, 591) $50, 945, 690| $73, 555, 727| $740, 865| $74, 296, 592 
Naphthalene, crude: 
Production........ pounds..| 98,971, 548 758, 039| 99, 729, 587| 130,109, 895| 1,007, 047| 131, 116, 942 
Haleg --.----------- do....| 101, 899, 085 758, 039| 102, 657, 724| 129, 193, 738} 1, 007, 047] 130, 200, 785 
Value of sales............... $4, 398, 406 $27, 488| $4,425,804| $6, 809, 039 $40, 792| $6, 849, 831 
AM other coal-chemical ma- 
terials, value................ $14, 852, 695| $142, 855| $14, 995, 550) $21,027,225) — $167, 410| $21, 194, 635 


1 Coke ovens built by city gàs companies, some of which are overated in conjunction with coal- and water- 
gas iiri rox not include independent oven-coke plants that may sell gas to public-utility compantes 
ution. 


Copper 
By Helena M. Meyer and Gertrude N. Greenspoon 


A 
GENERAL SUMMARY 


FFORTS of both Government and industry in 1951 were directed 
F toward meeting the expanded United States demand for copper 
that resulted chiefly from the accelerated defense program; in the 
&bsence of success in this endeavor, the Government extended in- 
ventory, use, and other controls, inaugurated in late 1950. Provision 
had to be made also for further expansion in consumption in 1952, 
when the defense program was expected to attain still higher levels. 
Despite all efforts to increase supplies, the copper made available 
for use in 1951 fell slightly below the total for 1950. Domestic mine 
output and smelter and refinery production from domestic crude 
primary materials were 2 to 3 percent above 1950 and the largest since 
1944. Output of copper as refined copper and in alloys from old 
scrap, however, declined 6 percent from 1950. The 29-percent drop 
in recelpts of copper from abroad, in the form of both refined and un- 
refined copper, to the lowest level since 1947 was the principal reason 
that supplies in 1951 were smaller than in 1950. A further cause was 
the low level of producers’ stocks of refined metal on January 1, when 
they were smaller than at any time since 1906 and not only were too 
low for operating efficiency to be drawn upon further, but needed 
replenishment to a more practicable working tonnage. A 35-percent 
increase was made in such stocks in 1951, but otherwise they remained 
the smallest since 1906. 

Mine output rose slightly in 1951 despite labor strikes. Production 
came within 20,000 to 25,000 tons of what may be considered the 
maximum practicable tonnage under the conditions of available labor 
and capacity prevailing in that year. The almost month-long strike 
at the American Smelting & Refining Co. smelter at Garfield, Utah, 
in July interrupted the smelting of concentrates from the Utah 
Copper mine, Bingham, Utah, the largest copper producer in the 
United States, but in the end may have merely delayed this copper in 
reaching its market. The widespread strike of mine, mill, and 
smelter workers (beginning in late Áugust and ending about & week 
later when an 80-day Taft-Hartley national emergency injunction 
was invoked) adversely affected operations in all major copper- 
producing States. Smelter &nd refinery losses due to strikes were 
even greater, although some of the loss was made up, and some stored 
crude materials may have contributed to slightly higher smelter and 
refinery outputs early in 1952 than would otherwise have been 
possible. 

The crisis caused by the loss in mine and plant production led to 
unprecedented release of 25,000 tons of copper from the United States 
National Stockpile in August and a subsequent authorization, Octo- 
ber 1, for release of an additional 30,000 tons. The stockpile was to 
be reimbursed in metal for these withdrawals. 
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FIGURE 1.—Production, consumption, and pue of copper in the United States, 


Continuation of Government efforts to assure adequate supplies of 
copper and other materials for military requirements and to prevent— 
insofar as possible—dislocation of the industrial economy, was made 
possible by extension of the Defense Production Act. Under this act 
the Defense Minerals Administration in the Interior Department and 
its successor, the Defense Materials Procurement Agency, continued 
efforts to expand output. Copper production, however, does not lend 
itself to rapid expansion. To solve the immediate problem of filling 
expanding military and continuing large industrial requirements with 
static or reduced supplies, the National Production Authority reinsti- 
tuted the Controlled Materials Plan, used effectively in World War II, 
for copper, steel, and aluminum, the three materials covered by that 
major war device of the earlier period. On July 13 the NPA an- 
nounced that copper raw materials would be placed under complete 
allocation control, effective August 1. 

Copper was one of'the commodities for which ceiling prices were 
established by the General Ceiling Price Regulation, effective January 
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26. This order set máximum prices at not to exceed the highest 
prices received by individual producers between December 19, 1950, 
and January 25, 1951, inclusive. Primary producers in general had 
been selling electrolytic copper, delivered Connecticut Valley, at 24% 
cents a pound; as a consequence, that figure became their ceiling 
price. ere were, however, companies whose ceiling prices sub- 
stantially exceeded the 24%-cent figure. The quantities to which 
higher ceilings applied were relatively small. | 

'The Office of Price Stabilization announced that, effective July 25, 
the ceiling price for copper refined in the United States from imported 
crude materials was 27% cents a pound delivered Connecticut Valley. 
'The increased cost of foreign copper was not to be passed on to cus- 
tomers by the fabricators. 

Trading in copper, lead, and zinc on the Commodity Exchange was 
terminated July 27. 

The average quoted price for copper in 1951 was reported as 24% 
cents a pound for electrolytic copper, delivered Connecticut Valley, 
and was higher than in any year since 1918. It would appear logical to 
assume that this price would encourage domestic production, despite 
increased costs since 1918. The high level of excess profits taxes in 
recent years, however, would tend to have the opposite effect. Re- 
sponse of copper production to price stimulation, in addition, is always 
slow because of the large capital expenditures required to bring new 
capacity into operation. Moreover, production would not increase, 
but decrease, if higher prices made lower grade material economic and 
unless excess mill capacity were available at properties mining such 
lower grade ores. If the quoted copper price is adjusted according 
to variations in the Bureau of Labor Statistics wholesale price index, 
however, the 1951 price is found to be below prices in 1947, 1940, 
1939, 1937, and in most years from 1922-30, inclusive. 

Rising costs threatened some loss of output from high-cost mines. 
In December the DMPA moved to prevent such losses by offering to 
negotiate over-the-ceiling contracts with high-cost mines then in 
actual production. Nine properties were involved in such negotiations 
at the end of the year. 

Inability to increase imports in 1951, or even to maintain them at 
1950 levels, was a major disappointment to defense. officials trying to 
stretch supplies to meet expanding needs. Total imports, including 
scrap, for the year fell 29 percent, the unrefined classes—ores, matte, 
and blister—dropping 27 percent and the refined class 25 percent; 
ee receipts fell 86 percent. All of the chief E in 1950 sent 
smaller quantities to the United States in 1951: Canada dropped 34 
percent, Mexico 24 percent, Chile 8 percent, and Peru 65 percent. 
Receipts of unrefined copper from Northern Rhodesia were halved, 
and the unusual imports of refined copper from Japan in 1950 were 
virtually discontinued in 1951. 

Exports of refined copper in 1951 were substantially less than the 
relatively low rates of recent years. 

An agreement between the United States and Chilean Governments 
in May 1951 provided for payment of an additional 3 cents a pound 
over the ceiling for Chilean copper sold in the United States. The 
agreement called for expansion in Chile's production and for Chile’s 
discontinuance of abnormal trade in semiprocessed copper, by restrict- 
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ing to not more than 20 percent the withholding by Chile of production 
of American companies operating in Chile and providing for a Chilean 
embargo on exportation of copper to countries of the Soviet bloc. 

The 2-cent copper excise tax was suspended from April 1, 1951, to 
February 15, 1953, or to termination of the national emergency, 
whichever is first, by a law signed by the President in May. 

Partly because of expanded defense mobilization, world demand in 
1951 was at a sharply accelerated rate, and world prices soared. 
Trustworthy information on prices for copper sold outside the United 
States, however, is not available. Press statements have called at- 
tention to fantastically high prices prevailing in foreign countries. 
It is known that such prices were paid, but there are no data to show 
what quantities were involved. There is little doubt, however, that 
the United States, because of ceiling price restrictions, contrasted 
with uncontrolled markets on the European Continent, was at a dis- 
advantage in seeking foreign copper. This condition offset in part 
the longtime advantage resulting from the desire of foreign countries 
to obtain United States dollars. | 


TABLE 1.—Salient statistics of the copper industry in the United States, 1942-46 
(average) and 1947—51, in short tons 


1942-46 
(average) 1047 1948 1049 1950 1951 
New (primary) copper produced— 
Prom domestic ores, as reported 
y-— 
e AAA acce eed ese 905, 012 847, 563 834, 813 752, 750 909, 343 928, 330 
Oro produced: 

Copper ore !................. 84, 234, 867 |87, 864, 898 |84, 729, 043 |76, 032, 531 |94, 585, 702 |95, 494, 214 

verage yleld of copper, 
percent.................. 1. 00 . 90 . 92 .91 . 89 . 90 
Smelters_........---------------. 913, 338 862, 872 842, 477 757, 931 911, 352 030, 774 
Percent of world total.......... 34 34 32 29 31 30 
Refineries..........-------------. 894, 978 909, 213 860, 022 695, 015 920, 748 051, 559 

From foreign ores, matte, etc., 
refinery reports. ................. 305, 477 250, 757 247, 424 232, 912 319, 086 255, 429 

Total new refined, domestic and 
foreign.........-.---.-2---------- 1, 200, 455 | 1,159,970 | 1,107, 446 | 927,927 | 1,239,834 | 1, 206, 988 

Secondary copper recovered from old 
SCTAD ONIY 32223 ssi coo ee sición 442, 980 503, 376 505, 464 383, 548 485, 211 458, 124 
Imports (unmanufactured) ?......... 703, 155 413, 890 507, 449 552, 709 | 3 690, 389 489, 376 
ATT eee 396, 466 149, 478 249, 124 275,811 | 3317, 363 238, 547 
Exports of metallic copper 4........... 194, 513 196, 999 207, 022 195, 990 192, 339 166, 274 
Refined (ingots and bars)........... 95, 366 147, 642 142, 598 137, 827 144, 561 133, 305 
Stocks at end of year (producers) ...... 366, 400 273, 000 250, 000 322, 000 268, 000 217, 000 
Refined copper..................... 91, 900 60, 000 67, 000 61, 000 26, 000 35, 000 
Blister and materials in solution. -.. 274, 500 213, 000 183, 000 261, 000 232, 000 182, 000 

Withdrawals (apparent) from total 

supply on domestic account: 

Total new copper. ................. 1, 484, 000 | 1, 286, 000 | 1, 214, 000 | 1,072,000 | 1, 447, 000 | 1, 303, 000 

Total new and old copper (old 
scrap only)................-...... 1, 927, 000 | 1, 789, 000 | 1, 719, 000 | 1, 456,000 | 1, 932, 000 | 1, 761, 000 
Price average 5....cents per pound.. 12.3 20. 9 21.7 19. 7 20.8 6 24.2 

World smelter production, new cop- 
A A tenes 2, 688, 000 | 2, 513, 000 | 2, 623, 000 | 2, 640, 000 |32, 960, 000 | 3, 142, 000 


1 Includes old tailings smelted or re-treated. Not comparable with mine production figure shown in 
that latter includes recoverable copper content of ores not classified as ““copper.” 

1 Data are “general”? imports; that is, they include copper imported for immediate consumption plus 
material entering country under bond. Comprises copper in ingots, plates, and bars, ores and concene 
trates, regulus, blister, and scrap. 

3 Revised figure. 

4 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Ex- 
elusive also of ‘‘Other manufactures of copper,” for which quantity figures are not recorded. (See table 26.) 

5 Exclusive of bonus payments of the Office of Metals Reserve under Premium Price Plan, which covered 
the period February 1, 1942, to June 30, 1947, inclusive. 

$ Exclusive of copper produced abroad and delivered in the United States. 
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The price for electrolytic copper in the United Kingdom was in- 
creased in April to the equivalent of 26.25 cents a pound, then in May 
to the equivalent of 29.25 cents, but subsequently dropped in Septem- 
ber to 28.37% cents where it held for the remainder of the year. 

The world shortage of copper in 1951 led to placing copper under 
international allocation (Free World countries). Quotas were estab- 
lished by the International Materials Conference for the fourth quarter 
of 1951. The member countries voluntarily accepted restrictions 
upon quantities to be consumed, but no attempt was made to regulate 
prices or to interfere otherwise with distribution or with competi- 
tion for preferred sources of supply. Chile insisted on the right to 
withhold from international agreement the copper retained by that 
Government under agreement with the United States State Depart- 
ment, already mentioned. Member countries agreed not to dispose 
of copper to countries in the Soviet bloc. 

Expansion of Production Under the Defense Production Act.— 
A number of properties were certified in 1951 for Government assist- 
ance, under provisions of the Defense Production Act, for expansion of 
copper output at mines now operating or idle or for maintenance of 
production that might be lost without such aid. The properties were 
to receive Government loans, Government purchase contracts, or tax- 
amortization benefits, or combinations of the three types of assistance. 
The most important projects are outlined in the following paragraphs. 
Not yet approved but in an advanced stage of negotiation was the San 
Manuel project, Arizona. 

The Government loan ($7,500,000) obtained by the Copper Cities 
Mining Co., Arizona, a subsidiary of the Miami Copper Co., was men- 
tioned in the Copper chapter of Minerals Yearbook, 1950. A purchase 
agreement was obtained by the company under which the company 
may call on the Government to purchase, at 23 cents a pound (subject 
to escalation), a maximum of 85,000 tons out of the first 96,250 tons 
produced if it is unable to dispose of the tonnage at the same or higher 
prices. Production from the mine was scheduled to begin in the latter 
part of 1954. This would allow about 1 year to move the Castle Dome 
plant and mining equipment and reerect it at the new location at 
Copper Cities following conclusion of the Castle Dome operation. 

On November 15 a loan of $57,185,000 was authorized to the White 
Pine Copper Co., Michigan, a new, wholly owned subsidiary of the 
Copper Range Co., by the Reconstruction Finance Corporation. The 
Defense Production Administration. certified for accelerated amortiza- 
tion this project and certified a copper program which included provi- 
sion for a contract with the Government for production by the com- 
pany of an estimated 275,000 short tons of refined copper. 

The Anaconda Copper Mining Co. entered into a contract with. the 
Government under which the oxide ore body of the Yerington mine, 
Lyon County, Nev., was to be brought into production. The Govern- | 
ment was to buy at not less than 25.5 cents a pound any copper that 
the company could not sell to industrial users at that minimum, up to a 
maximum of 128,000 tons during the first 6 years of operation. The 
ore body was said to contain approximately 35 million tons of oxide 
ore having a grade of 0.97 percent copper, which could be mined by 
open-pit methods; under it lies at least 15 million tons of sulfide ore 
of similar grade. Open-pit mining was expected to start in late 1953 
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at a rate of 30,000 tons a year, which was to be increased to an annual 
rate of 33,000 tons by 1955. The company acquired the Leviathan 
sulfur mine in Alpine County, Calif., as a source of the sulfuric acid 
required for leaching the oxide ores. Preparatory expenditures at 
Yerington and Leviathan were expected to approximate $38 million. 
The company was to finance this expenditure but was granted Certifi- 
cates of Necessity permitting accelerated amortization for income-tax 
purposes of 75 percent of the amortizable portion of these expenditures 
over a 5-year period. 

The American Smelting & Refining Co. entered into an agreement 
with the Government under which the company was to finance an 
estimated expenditure of $17 million to bring the Silver Bell unit, 40 
miles northwest of Tucson, Ariz., into production. A Certificate of 
Necessity was also obtained. The ore reserves were estimated at 32 
million tons assaying approximately 0.9 percent copper, in 2 separate 
ore bodies, which could be mined by open-pit methods. The Govern- 
ment was to purchase 88,500 tons of the first 98,500 tons produced at 
24% cents a pound, subject to adjustments for operating costs, provided 
this quantity could not be sold at that price or more in the open market. 
The Government was to be obligated for 5% years from commencement 
of operations. Stripping of the ore body was begun in December 1951, 
and estimated production was to be at the rate of 18,130 tons annually. 
The property was expected to be in operation early in 1954, barring 
unforeseen delays. | 

The Government entered into a contract with the Phelps Dodge 
Corp. for copper from the Bisbee East ore body (Lavender pit), 
Arizona, mentioned in the Copper chapter of Minerals Yearbook, 1950. 
The corporation was to bear the entire cost of developing and equipping 
the property and of installing the necessary plant, such cost estimated 
at about $25 million. The corporation was given the right, under the 
contract, to call on the Government to purchase up to 112,500 short 
tons of copper out of the first 150,000 tons.at 22 cents & pound, with 
an escalation clause, and the Government could purchase any part of 
the 150,000 tons at the floor price or the market price, whichever was 
higher. A Certificate of Necessity was also obtained. Barring un- 
foreseen equipment and manpower problems, production should 
begin by the end of 1954. Estimates were that 38,000 tons a year 
would be produced annually for 11 or 12 years. 

The Kennecott Copper Corp. undertook to prepare for production 
an undeveloped ore body near the corporation's existing open-pit 
operation at Ruth, Nev., known as the “Deep Ruth.” It was to be 
an underground mine and was expected by the company to yield only 
a small margin of profit, based on 1951 price-cost relationship. The 
corporation received a Certificate of Necessity, permitting the chargeoff, 
over a 5-year period, of the portion of the cost allowed by the Bureau 
of Internal Revenue. No Government loan or purchase contract 
was requested. The ore averages 0.83 percent copper. 

The corporation had explored and was preparing for development 
another, smaller ore body, known as the “Veteran,” which lies 1% 
miles from the Ruth open pit. The ore in this deposit averages 0.9 
percent copper and could be mined by open-pit methods. 


COPPER 527 


Bureau of Mines Reports.—The following Bureau of Mines reports 
of investigations, published recently, relate to copper in whole or 
In part. 

1828. Investigation of Kasna Creek Copper Prospect, Lake Kontrashibuna, 
Lake Clark Region, Alaska. 

4850. Copper Giant Deposits, Pima County, Ariz. 

4860. Diamond Drilling at Torpedo Copper Mine, Organ Mining District, 
Dona Ana County, N. Mex. 

The following Bureau of Mines information circulars likewise dis- 
cussed copper. 

7602. Mines and Mineral Deposits (Except Fuels), Judith Basin County, Mont. 

7612. Safety in Hoisting at the United Verde Mine, Phelps Dodge Corp., 
Jerome, Ariz. 

7623. Safety in Milling: Magma Copper Co., Superior, Ariz. 

7626. Two-Way Radio Communication at Santa Rita Open Pit, Kennecott 
Copper Corp., Santa Rita, N. Mex. 


DOMESTIC PRODUCTION 


Statistics on copper production may be compiled upon a mine, 
smelter, or refinery basis. Mine data are most accurate for showing 
the geographic distribution of production; smelter figures are better 
than mine figures for showing the actual recovery of metal and more 
accurate than refinery figures for showing the source of production; 
and refinery statistics are best for showing recovery of metal but in- 
dicate only in a general way the source of crude materials treated. 
Mineral Resources of the United States, 1930, part I (pp. 701-702), 
discusses differences among the three sets of figures. 


TABLE 2.—Copper produced from domestic ores, as reported by mines, smelters, 
and refineries, 1947-51, in short tons 


Year | Mine! Smelter Refinery 
A O A Mana A 847, 563 862, 872 909, 213 
SA EE 834,813 842, 477 860, 022 
TI IS a We, e iiie nudo e de od 752, 750 757, 931 695, 015 
le ETE Lo Seek RS oe EE E EES 909, 343 911,352 920, 748 
TU ds See a ean ante dated dc ing mq six 928, 330 930, 774 - 961, 559 


1 Includes Alaska, 
PRIMARY COPPER 


Mine Production.— The figures for mine production are tabulated 
from reports supplied by all domestic mines that produce copper. 
These data are classified geographically, by metallurgical method, 
and by type of ore. "Tables presenting the information in detail aro 
to be found in the State chapters of this volume. 

As usual, Arizona led all other States by a wide margin in production 
in 1951, supplying 45 percent of the total for the United States, 
followed by Utah, with 29 percent. Arizona’s output comes from a 
number of important copper-producing districts and mines, whereas 
Utah's is predominantly from one mine, the largest copper producer 
in the United States. Production from New Mexico, Montana, 
Nevada, and Michigan, ranking next in importance as copper pro- 
ducers in 1951, made up 23 percent of the total. These 6 States 
produced 97 percent of the United States total. 
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F1GuRE 2.— Mine production of recoverable copper in the United States, 1943-51, 
by months, in short tons. 


TABLE 3.—Mine production of recoverable copper in the United States in 1951, 


by months 1 
Month Short tons Month Short tons 

BC ale e ceca woes IN eens 80,450 || AUYUST....cooooooccoocarcenceniocuonas 67, 979 
e AAA A 73,123 || September. ...........-..............- 69, 024 
Mar. A cee eS 83, 233 || October............................... 81,077 
ATL PINE EE A NET caus 82, 473 || November.. .......................... 76, 917 
A A A EE 83, 778 || Decomber............................- 78, 939 
JUDO monto EET 75, 801 

A EE EE otl aus 75, 437 KN, 1 E ousi suunsa 928, 330 


1 Includes Alaska. Monthly figures adjusted to final annual mine production total. 


TABLE 4.—-Mine production of copper in the principal districts ! of the United 
States, 1942-46 (average) and 1947—51, in terms of recoverable copper, in short 
tons 


1942-46 
District or region State (average) 1947 1948 1949 1950 1951 

West Mountain (Bingham)....| Utah........... 248, 880 | 264,315 | 225,225 | 196, 101 | 277, 655 | 270, 183 
Copper Mountain (Morenci)...| Arizona........ 89, 564 | 147, 800 | 148, 316 | 141, 034 | 154, 689 | 143, 921 
Globe-Miíami. .................]..... EE 91,457 | 91,032 | 88,478 | 80,189 | 84,688 | 90, 225 
Central (including Santa Rita).| New Mexico...| 262,575 | 57,071 | 272,784 | 2 53, 276 | 63,694 | 71,526 
VS EE Arizona........ 53, 230 | 49,687 | 55,615 | 58,350 | 64,400 | 63,093 
Summit Valley (Butte) ........ Montana....... 107,427 | 57,187 | 57,712 | 55,945 | 53,897 | 50,826 
Robinson (Ely)................ Nevada........ 57,751 | 47,524 | 44,491 | 37,533 | 52,087 | 56, 198 
Minera! Creek (Ray)........... Arizona.......- 30, 255 | 18,935 | 18,753 | 18,595 | 36,442 | 50, ban 
Warren (Bisbee). ..............]..... do.......... 30,784 | 17,059 | 19,204 9,840 | 13,345 | 27,271 
Lake Superior.................. Michigan......| 37,386 | 24,184 | 27,777 | 19,506 | 25,608 | 24,979 
Pioneer (Superior). ............ Arizona........ 14,570 | 15,922 | 18,720 | 21,616 | 22,636 | 17,662 
Verde (Jerome). ...............|..-.. dO uses set 28,135 | 14,603 | 14,544] 17,215 | 13,291 9, 742 
Eureka (Bagdad). .............]..... do......---- 3, 806 6, 491 7, 247 7,906 |. 10,673 9, 087 
Chelan Lake Washington... | 6,318 2, 214 5,654 | 35,249 | 3 4,904 3, 932 
San Juan Mountains........... Colorado....... 791 1, 430 1, 865 1, 974 2, 582 2, 712 
Southeastern Missouri......... Missouri....... 2, 240 1, 760 2, 370 3, 670 2, 082 2, 422 
Coeur d Alene................. Idaho.......... 1, 619 1, 312 1, 388 1, 171 1, 896 1, 874 
Lordsburg..................... New Mexico...| 2,111 1, 770 1, 708 1, 934 2, 001 1, 521 
Cochise. ....................... Arizona........ 361 1, 036 968 689 498 1, 350 
Burro Mountain............... New Mexico... Q) 1, 140 Q) (D. - A (4) 

CODOisicaua urna llas Nevada........ VM 1, 105 14 613 2 eee 
Lebanon (Cornwall mine) ?....| Pennsylvania. . t 5) (o (5) (5) e 

Ducktown ?................-... 'Tennessee...... d d V t te (8 

Orange County ?............... Vermont....... (5 (5 (5) d j (5) 


1 Districts producing 1,000 short tons or more in any year of the period 1947-51. 

2 Burro Mountain included with Central to avoid disclosing individual company operations. 

! Includes Peshastin Creek and Wenatcheo to avoid disclosing individual company operations. 
4 Less than 0.5 ton. 

§ Figure withheld to avoid disclosing individual company operations, 

6 Includes Van Duzer to avoid disclosing individual company operations. 

* Not listed in order of output. 
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Classification of production by mining method showed that approxi- 
mately 74 percent of the recoverable copper and 84 percent of the 
copper ore came from open pits in 1951. Most of the domestic copper 
ore was treated by flotation at or very near the mine of origin, and 
the resulting concentrates were shipped for smelting. Some copper 
ores were leached, and some were direct smelted either because of 
their high grade or because of their fluxing qualities. 

The first 5 mines in table 6 produced 65 percent of the United 
States total, the first 10 produced 84 percent, and the entire 25 
furnished 98 percent. 

Quantity and Estimated Recoverable Content of Copper-Bearing 
Ores.—Tables 7 through 10 list the quantity and estimated recoverable 
copper content of the ore produced by copper mines in the United 
States in 1951. Of the total copper produced from copper ores in the 
United States during 1951 (1950 data in parentheses), 93 (94) percent 
was obtained from ores concentrated before smelting, 3 (2) percent 
from direct-smelting ores, and 4 (4) percent from ore treated by 
straight leaching. 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that estimated 
recoverable tenor is close to actual recovery. Classification of some 
of the complex western ores is difficult and more or less arbitrary. 
“Copper ores" include not only all those that contain 2.5 percent or 
more recoverable copper but also those that contain less than this 
percentage if they are valuable chiefly for copper, notably the “*por- 
phyry ores." Mines report considerable copper from ores mined 
primarily for other products. "These include siliceous gold and silver 
ores, lead and zinc ores, and pyritic ores. 


TABLE 7.—Copper ore, old tailings, etc., sold or treated in the United States in 
1951, with copper, gold, and silver content in terms of recoverable metal! 


Recoverable metal content 
Ore, old 


tailings, etc., Me 

State n Copper Gold Silver silver per 

(short tons) Ee (fine (fine ton of ore 

Pounds Parcent ounces) ounces) 
E LARA A 42,791,111 775, 699, 816 0. 91 83,525 | 3, 088, 738 $0. 13 
OM fornia. eent Sein ae 1,709 176, 000 5.15 519 5,176 13.37 
CIO TAO > ccoo nee 659 40,105 3. 50 28 9, 592 14. 66 
Zebra E lese 29, 942 361, 584 . 60 149 80, 372 2. 60 
IIED erronea 4,471, 334 49, 958, 000 (OMe bf OSes Pen EE, 
Montage oc 1, 169, 143 95, 757, 052 4.10 2, 904 1, 553, 708 1. 29 
eene, eege 6, 630, 269 111, 993, 100 .84 59, 863 168, 242 . 94 
Now MONO orozco 8, 002, 937 107, 803, 237 . 67 2,324 113, 509 02 
OTERO. ¿AA rame TR 87 8, 700 5. 00 2 3 1.14 
tah se eee DS uA nei 30, 454, 456 527, 443, 279 .87 | 391,400 | 3,181, 269 . 54 
Washington ĉ2--------------- 567, 594 8, 128, 800 M rs 21, 314 81, 077 1. 44 
East of the Mississippi (ex- 

cept Michigan). .......... 1, 374, 073 $232. 290,000.41. 2-25 2x 2, 443 TO 83G: PEA 
d NC aa meannan 2 95, 494, 214 | ? 1, 709, 655, 673 .90 | 504,471 8, 362, 150 . 29 


1 Excludes copper recovered from precipitates as follows: Arizona, 34,172,315 pounds; California, 97,300 
pounds; onn, 9,836,739 pounds; Nevada, 482,600 pounds; New Mexico, 37,765,686 pounds; and Utah, 
10,981,202 pounds. 

3 Includes ore from Washington classed as zinc-copper ore and copper, gold, and silver recovered therefrom. 

3 Copper from magnetite-pyrite-chalcopyrite ore included with that from copper ore. 
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TABLE 8.—Copper ore, old tailings, etc., concentrated in the United States in 
1951, with content in terms of recoverable copper 


Ore, old tail. | Recoverable copper content 


State ings, ete., 
concentrated 
(short tons) Pounds Percent 
o e eege 1 38, 545, 214 2 662, 877, 431 0.86 
IKa kY EE 29, 850 340, 208 . 57 
MIC tos 4, 471, 334 49, 958, 000 56 
NN EEN 1, 124, 434 94, 062, 169 4.18 
E A basa 6, 561, 621 110, 429, .84 
New Mexico... ccosccecncs A 7,804, 475 105, 222, 560 67 
De Na Ra A Mies ee Mon ctn A E eT 30, 451, 792 §27, 232, 800 . 87 
Washington E << .cseesceek lacoste testa 67, 8, 125, 765 .72 
East of the Mississippi (except Michigan)................... 1, 374, 973 4 32, 280,000 |...........- 
DOA WEE 91, 021, 243 | * 1, 590, 528, 733 .87 


t In addition 3,696,413 tons was treated by straight leaching. 

2 In addition 62,774,397 pounds of copper was recovered by straight leaching. 
3 Mostly zinc-copper ore. 

4 Includes copper from magnetite-pyrite-chalcopyrite ore. 


TABLE 9.—Copper ore, old tailings, etc., shipped to smelters in the United States 
in 1951, with content in terms of recoverable copper 


Ore, old tailings, etc., shipped to smelters 


State Recoverable copper content 
Short tons |—————————————— 

Pounds Percent 
Kat NEEN 549, 484 50, 047, 988 4. 55 
AN REA NA A 1,70 , 5.15 
Colorado acontece acá 65 46,105 3. 50 
ORO AP O A E M ea 21,376 11. 62 
Eh TEE 44, 709 1, 604, 883 1. 90 
Nevada: sastre 68, 1, 563 1,14 
New AE e EEN 108, 462 2, 580, 677 1.19 
O E A weds woeeuce 87 8, 700 5.00 
UN AAN A EE 2, 664 210, 479 3.95 
Washington- usina are rana tn nr 44 " 3. 45 
TOUR EES 710, 558 56, 352, 543 3. 63 


TABLE 10.—Copper ores ! produced in the United States, 1942-46 (average) and 
1947—51, and average yield in copper, gold, and silver 


Smelting ores Concentrating ores | Total 
Yield Yield Yield Value 
Y ear Yield | Yield 
Short tons| ib °°P-| Short |42°°P-| Short | 42. COP- | per ton | per ton m n 
(Der: tons ? (pers tons?* | ver, | in gold |in silver| TE 
cent) cent) cent) | (OUnce)| (ounce)| silver 
1942-46 (average).| 1, 538, 265 3. 72 | 79,396, 788 0. 95 | 84, 234, 867 1.00 | 0.0053 0. 132 $0. 28 
¡EPA 910, 018 3.66 | 83, 283, 080 . 87 | 87, 864, 898 . 90 . 0058 .095 .29 
1048 aa ageet 877, 748 3.78 | 80, 098, 098 .89 | 84, 729, 043 . 92 . 0058 . 094 . 29 
1040 AA aus 645, 520 3. 46 | 72,019, 010 , 89 | 76,032, 531 . 91 . 0057 . 093 . 28 
1950... 624, 261 3.37 , 206, 169 .88 | 94, 585, 792 . 89 . 0062 . 089 . 90 
195l... 776, 558 3.63 | 91,021, 243 . 87 | 95, 494, 214 .90 | .0059 . 088 . 29 


1! Includes old tailings, smelted or retreated, etc. 
3 Includes ore from Washington classed as zinc-copper ore. 
3 Includes copper ore leached. 
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Smelter Production.—The recovery of copper by smelters in the 
United States from ores of domestic origin totaled 930,774 short tons 
in 1951, a 2-percent increase from the 911,352 tons for 1950. Output 
of United States smelters from domestic ores constituted 30 percent 
of the world production for 1951 compared with 31 percent in 1950. 
(See also fig. 1.) 

The figures for smelter production shown in table 11 are based upon 
returns from all primary smelters handling copper-bearing materials 


TABLE 11.—Copper produced (smelter output from domestic ores) in the United 
States, 1942-46 (average) and 1947-51, and total, 1845-1951 


Value! 
Year ` Short tons (thousands 
of dollars) 
ee BR CST) ie E a are E 913, 338 221, 784 
IT vie ER MOAR URED A coc denn AA 862, 872 360, 680 
MME. eae cc E O AN 842, 477 365, 635 
1 e A pte WEE 757, 931 298, 625 
BOGGS PARTS Cc ERREUR 911, 352 379, 122 
EE ot ew CHE 930, 774 450, 495 
Ton AE SON incu: EE 37, 336, 647 11, 443, 491 


1 Excludes bonus payments of Office of Metals Reserve under Premium Price Plan in effect Feb. 1, 1942, 
to June 30, 1947. : l 


produced in the United States. Blister copper is accounted for in 
terms of fine-copper content. Some casting and electrolytic copper 
produced direct from ore or matte is included in the smelter produc- 
tion, as well as in the refinery output. For Michigan. furnace-refined 
copper is included. Metallic and cement copper recovered by leach- 
ing is included in smelter production. 

The quantity and value of copper produced from domestic ores by 
smelters in the United States are shown by years for 1845-1930 in 
Mineral Resources of the United States, 1930, part 1 (p. 703). 


TABLE 12.—Primary and secondary copper produced by primary refineries in 
the United States, 1942-46 (average) and 1947-51, in short tons 


1942-46 
(average) 1947 1948 1949 1950 1951 
Primary: 
From domestic ores, etc.: ! 
Ada aeuo xn 710, 854 805, 718 745, 102 000, 826 821, 803 835, 419 
A ERA A 36, 910 23, 908 26, 511 17, 608 29, 555 25, 309 
WT AN RARE CHE 81, 214 79, 497 88, 409 70, 581 69, 390 90, 831 
"DIE casu RR EE 894, 978 909, 213 860, 022 695, 015 920, 748 951, 559 
From foreign ores, etc.: ! 
Eleetrolvilo....- S oos 297, 343 250, 757 247, 424 232, 912 319, 086 255, 429 
Casting and best select....... 8,134 |...........].........-- E O cuseueces 
Total refinery production 
of new copper............ 1, 200, 455 | 1, 159, 970 | 1, 107, 446 927, 927 | 1,239,834 | 1, 206, 988 
Becondary: 
Electrolytic APA 91, 480 249, 560 222, 602 196, 850 173, 063 127, 347 
COMA Lc Eegen eet 7, 408 19, 525 22, 774 15, 542 16, 683 7, 676 
Total secondary. .............. 99, 248 269, 085 245, 376 212, 392 189, 746 136, 023 
Gand II tege 1, 299, 703 | 1, 429,056 | 1, 352, 822 | 1, 140, 319 | 1,429, 580 | 1, 342, 011 


1 The separation of refined copper into metal of domestic and forelgn origin is only approximate, as an 
accurate separation at this stage of manufacture is not possible. 
2 Includes copper reported from foreign scrap. 
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Refinery Production.—The refinery output of primary copper in the 
United States in 1951 was made by the same 13 plants that supplied 
the 1950 production (see Copper chapter of Minerals Yearbook 1950, 
pp. 478, 479). The electrolytic plants produced at 78 percent of 
capacity in 1951 compared with 84 percent in 1950. 

Tables 12 and 13 show the production of refined copper at primary 
refining plants, classified according to source of copper, grade, and 
form in which cast. | 


TABLE 13.—Copper cast in forms at I many refineries in the United States, 
1949-51 


1949 1950 1951 
SES Th d Th d Th d 
ousands ousands ousands | 
of short tons | Percent | of short tons | Percent | of short tons | Percent 
Wire bhars -00000000M 665 59 799 56 774 58 
Cathodes..................-.. 128 11 189 13 146 11 
Ingots and ingot bars. ....-.... 117 10 111 8 142 11 
A dees 108 10 172 12 141 10 
AA EE 106 9 130 9 119 9 
Other forms................... 16 1 20 2 20 1 
o s mo A 1, 140 100 1, 430 100 1, 342 100 


In addition to the primary refineries, many plants throughout the 
country operate on scrap exclusively, producing metallic copper and 
a variety of alloys. The output of these plants is not included in the 
statements of refined-copper production in tables 12 and 13 but is 
included in table 15 on secondary-copper production. 

Copper Sulfate.—Production and shipments of copper sulfate in 
1951 were greater than in 1950. Shipments were less than production 
in 1951, and stocks at the end of the year were more than double 
those at the end of 1950. Of the total shipments of 104,260 tons, 
producers! reports indicated that 43,960 tons was for agriculture, 
27 008 tons for industrial, and 33,292 tons for other uses. 


TABLE 14.—Production, shipments and stocks of copper sulfate in 1947-51, in 


short tons 
Production 
Shipments | Stocks at end 
Y ear (gross of year ! (gross 
Gross Copper weight) weight) 
weight content 
104 cnc A Eddie ua xa vaa P uu ee EE 89, 100 22, 276 86, 600 10, 200 
A A A E M fa 96, 700 24, 186 93, 100 11, 800 
1040: A Ee 79, 000 19, 749 84, 400 6, 400 
1950 A e a A wees 87, 300 21, 814 91, 300 2, 200 
VOD EE AS 106, 944 26, 736 104, 260 4, 888 


1 Some small quantities are purchased and used by producing companies, so that the figures given do 
not balance exactly. 


A booklet published recently contained considerable data on uses 
of copper sulfate.' 


t British Sulphate of Copper Association, Ltd., Uses of Copper Sulphate: London, E. C. I., 30 pp. 
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Copper recovered from copper scrap, copper-alloy scrap, and other 
copper-bearing scrap materials, as metal, as copper alloys without sep- 
aration of the copper, or as copper compounds, is known as secondary 
copper. Quantities are reported in terms of copper content. 

Secondary copper is produced from new and from old scrap. “New 
scrap" is defined as refuse produced during the manufacture of copper 
articles and includes defective finished or semifinished articles that 
must be reworked. Typical examples of new scrap are defective cast- 
ings, clippings, punchings, turnings, borings, skimmings, drosses, and 
slag. “Old scrap" consists of metal articles that have been discarded 
after having been used. Such articles may be worn out, obsolete, or 
damaged. Typical examples are discarded trolley wire, fired cartridge 
cases, used pipe, and lithographers' plates. 

Table 15 summarizes the production of secondary copper during 
1942-51. Refined copper produced from scrap at primary refineries 
is included in the “unalloyed” class. Detailed information appears 
in the Secondary Metals—Nonferrous chapter of this volume. 


TABLE 15.—Secondary copper produced in the United States, 1942-46 (average) 
and 1947—51, in short tons 


1942-46 | ^ 
(average) 1947 1948 1949 1950 1951 

Copper recovered as unalloyed copper....| 120,886 | 303,092 | 284,026 | 250,089 | 260, 704 1806, 462 
Copper recovered in alloys !..._........... 834,075 | 658,649 | 688,762 | 463,054 | 716,535 745, 820 
Total secondary copper............. 954, 961 | 901,741 972, 788 | 713,143 | 977,239 032, 282 
HTODL NOW e BEEN 511, 981 458, 365 467, 324 329, 595 492, 028 474, 158 
Rronvold ACTED» ona deoa aude nuu rt dne 442, 980 | 503,376 | 505,464 | 383,548 | 485,211 458, 124 

Percentage equivalent of domestic Sa 
M inne -ONMODUE: cicocipantariac ón 106 113 117 95 107 100 


1 Includes copper in chemicals, as follows: 1942-46 (average), 16,338; 1947, 18,838; 1048, 17,612; 1949, 14,840; 


1950, 17,413; 1951, 22,905. 
CONSUMPTION 


Apparent consumption of primary copper, which includes copper 
shipped to the National Stockpile, dropped 10 percent from the peace- 
time peak established in 1950, although demand was greater, and chiefly 
because less metal was obtained from abroad. Figures on apparent 
consumption, as well as the derivation of these figures, are shown in 
table 16; data for a long period are available on this basis. In esti- 
mating apparent consumption, it has been assumed that copper used 
in primary fabrication of copper is consumed. Although the table 
aims to show primary consumption only, it should be noted that 
exports and stocks, as well as the import component of “total sup- 
ply,” include some refined secondary copper that cannot be determined 
separately. Actual consumption of new copper would also differ from 
the figures shown in the table by changes in consumers’ stocks. The 
figures on apparent consumption in 1947 and 1948 are especially dis- 
torted by the fact that during this period unusual quantities of copper 
were imported as scrap and reexported in refined form. Because 
refined exports cannot be broken down to show new and old copper, 


302512—-54———35 
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TABLE 16.—New refined copper withdrawn from total year's supply on domestic 
account, 1947-51, in short tons 


1947 1948 1949 1950 1951 
Production from domestic and foreign ores, 

A E EA 1,159,970 | 1,107, 446 927,927 | 1,239, 834 1, 206, 988 
io AN A eee 149, 478 249, 124 275, 811 3 317, 363 238, 547 
Stock at beginning of year 1................ 96, 000 60, 000 67, 000 61, 000 26, 000 

Total available supply. ............. 1,405,448 | 1,416,570 | 1,270, 738 | 3 1, 618, 197 1, 471, 535 
Copper exported 1... ' 147,642 142, 598 137, 827 144, 561 133, 305 
Stock at end of venrt 00nn 60, 000 67, 000 61, 000 26, 000 35, 000 

e qusc Or pe tree ener 207, 642 209, 508 198, 827 170, 561 168, 305 
Apparent withdrawals on domestic ac- l 

ut DEE 1, 286, 000 | € 1, 214, 000 | 4 1,072, 000 | 4 1, 447, 000 | 41,303, 000 


1 May include some copper refined from scrap. 

2 Revised figure. 
aoe for Office of Metals Reserve stock changes; OMR stocks consigned to National Stockpile late 

“Includes copper delivered by industry to the National Stockpile. 


these reexports were necessarily deducted from apparent consumption, 
even though the scrap from which they were produced was not included 
in available supply. 

The Bureau of Mines began to compile figures on actual consump- 
tion of refined copper in 1945. Details for 1949 to 1951, inclusive, 
are shown in table 17. Unlike table 16, in which all but new copper 
is eliminated so far as possible, table 17 does not distinguish between 
new and old copper but covers all copper consumed in refined form. 


TABLE 17.—Refined copper consumed in 1949-51, by class of consumer, in 
short tons 


Ingots | Cakes 


Cath- | Wire | and | ‘and | Billets | Other | Total 


Class of consumer odes bars ingot slabs 


bars 
1949: 
Wire mills. ....................... 19 | 605,430 | 18,230 |.........]......... 34 623, 713 
Brass mills..1... 2s ec ecc rore re me 72,777 | 45,033 | 72,550 | 103,982 | 123, 656 119 478, 126 
Chemical plants................... IO it A e A AA 1, 485 1,576 
Secondary smelters................ 3,127 |......... 1,011 250 65 10 4, 463 
Foundries and miscellaneous. ..... 2, 595 183 | 14, 628 80 26 | 4,206 21, 808 
Total. E 78, 537 | 650,646 | 106,500 | 164,312 | 123,747 | 5,944 | 1, 129, 686 
1950: 
Wire MIS oo css 25 | 695,817 | 17,453 6 lesazasnos 53 713, 354 
Brass mllis............. c eelerer ege 130,254 | 67,379 | 104,359 | 212, 353 | 180, 754 1 675, 100 
Chemical plants..................- yl RUNDE ¡A sect 2, 996 3, 122 
Secondary smelters................ 4, 584 192 1, 155 248 |......... 30 6, 200 
Foundries and miscellaneous...... 1, 783 637.4 18,198 70 426 | 5,635 20, 640 
icr 136, 663 | 763,925 | 141,275 | 212, 677 | 161,180 | 8,714 | 1, 424, 434 
1951 
Wire MISS sarria 692, 656 | 17,311 52 RO 57 710, 199 
Brass mills 131, 531 | 72,415 | 124,614 | 187,041 | 135, 058 308 | 650,967 
Chemical plants................... |... ...]......... 26l EE, sucum cs 2, 962 3, 223 
Secondary smelters................ 6. 953 375 5, 985 216 4 211 13, 744 
Foundries and miscellaneous. ..... 5, 890 368 | 22,570 302 764 | 8,838 | - 38, 732 


duci eegener 144,397 | 765,814 | 170, 741 | 187, 711 | 135, 826 | 12, 376 | 1, 416, 865 
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Consumption by wire mills was notably higher in the period 1947 
to 1951, compared with 1945 and 1946. In the latest 5-year period 
wire mills have regularly taken over half of the total refined copper 


used. 
STOCKS 


Producers' stocks of refined and unrefined copper declined 16 
percent in 1951 and were the smallest since 1915. Year-end inven- 
tories of refined copper, however, rose over the low of 1950 'but 
except for 1950 were the smallest since 1906. Only 16 percent of the 
total at the end of 1951 was in the form of refined copper, the remain- 
der being in smelter shapes at smelters and in transit to refineries, 
and in smelter shapes and materials in process of refining at refineries. 
Table 18 gives stocks of copper including smelted and refined material 
of foreign and scrap origin as reported by primary smelting and 
refining plants. 


TABLE 18.—Stocks of copper at primary smelting and refining plants in the 
United States at end of year, 1946—51, in short tons 


Blister and Blister and 

ere Refined materials in Year Refined | materials in 
copper ! process of copper ! process of 
refining ? refining ? 


1 May include some copper refined from scrap. 
2 Includes copper in transit from smelters in the United States to refineries therein. 


Fabricators’ stocks of refined metal (including in-process copper 
and primary fabricated shapes), according to the United States Copper 
Association, were 280,402 tons at the end of 1951 or 3 percent less 
than at the beginning of the year, continuing the downtrend since 
1947. Working stocks (see table 19) were 295,385 tons, or 2 percent 
more than those at the end of 1950. After unfilled sales of metal are 
accounted for, the deficiencies in stocks in relation to unfilled orders 
rose 67,055 tons to 285,886 tons at the end of 1951. The latter 
figure represented the largest deficiency since the end of 1946. 


TABLE 19.—Stocks of copper in fabricators’ hands at end of year, 1947-51, in 
short tons 


[U. S. Copper Association] 


Unfilled pur- 
Stocks of chases of Workin Unfilled Excess stocks 
refined refined cop- LOGIA B sales to over orders 
copper ! per from customers booked ? 
producers 
(1) (2) (3) (4) (5) 

ME o aqua ica 3 xara dd e 423, 432 103, 765 203, 859 338, 260 —104, 922 
bE Mees T E r 379, 346 81, 496 295, 958 315, 944 — 151, 060 
(pL v ET 7 E T 354, 992 82, 793 285, 298 189, 407 —36, 920 
NEE a een da mm mem 290, 241 92, 372 288, 392 313, 052 —218, 831 
Da Ee otis ga EE 280, 402 32, 147 295, 385 303, 050 —285, 886 


1 Includes in-process metal and primary fabricated shapes. Also includes small quantities of refined 
copper held at refineries for fabricators’ account. 
1 Column (1) plus (2) minus (3) and minus (4) equals column (5). 


538 MINERALS YEARBOOK, 1951 


Figures compiled by the Copper Institute show that domestic stocks 
of refined copper increased from 49,040 tons at the end of 1950 to 
71,528 tons at the end of 1951. Inventory data of the Bureau of 
Mines and the Copper Institute always differ owing to somewhat 
different bases. Before 1947 a primary reason was that the Copper 
Institute coverage was limited to duty-free copper. Inclusion by the 
Copper Institute of all copper after January 1, 1947, reduced the 
differences chiefly to variations in interpretation. In the Bureau of 
Mines classification, cathodes to be used chiefly for casting into shapes 
are considered stocks in process and not refined stocks. ` ` 


PRICES 


Reports to the Bureau of Mines from copper-selling agencies indi- 
cated that 998,000 tons of domestic refined copper was delivered to 
purchasers in 1951, at an average price (f. o. b. refinery, exeept for 
that part sold by the Kennecott Sales Corp., whose sales are on the 
basis of copper delivered to consumers’ plants) of 24.2 cents a pound. 
This figure is not comparable to data for earlier years, which included 
deliveries of foreign copper to United States buyers. After the first 
part of May Chilean copper was sold for 3 cents a pound more than 
the domestic ceiling price (see Summary section of this chapter), and 
beginning July 25 the ceiling price for copper refined in the United 
States from imported crude materials was raised 3 cents. The average 
price for foreign copper delivered in the United States in 1951, in- 
cluding that sold before the agreement with Chile in May, was 26.2 
cents a pound. The average for the foregoing classes together was 
24.7 cents.a pound, which may be compared with the price of 20.8 
cents for copper delivered in 1950. 

The General Ceiling Price Regulation is discussed in the opening 
section of this chapter. Quoted prices for domestic electrolytic 
copper, delivered Connecticut Valley, continued at 24.5 cents a pound 
throughout the year. | 


TABLE 20.—Average monthly quoted prices of electrolytic copper for domestic 
and ae shipments, f. o. b. refineries, in the United States, 1950-51, in cents 
per poun 


1950 1951 
Month Domestic | Domestic | Export | Domestic | Domestic | Export 
f. o. b. f. o. b. f. o. b. f. o. f. o. b. f. o. b. 
refinery ! | refinery? | refinery? |» refinery! | refinery? | refinery ? 

January -000-00 18. 37 18. 200 18. 420 24.37 24. 200 . 425 
XII 0... 18. 37 18. 200 18. 425 24. 37 24. 200 24. 425 
Marc css 18. 37 18. 200 18. 425 24.37 24. 200 425 
ER ty cre SOS etre 18. 18. 640 18, 825 2.37 24. 200 24, 425 
Mi risa lox a as 19. 80 19. 609 19. 876 24.37 24, 200 25. 471 
A A NON 22.11 21. 905 22.117 24.37 24. 200 27.374 
Ee 22. 37 22. 200 22.4 24.37 24, 200 27. 425 
uc a 22.74 22. 272 22. 499 24. 37 24. 200 27. 425 
September...................- 23.37 22. 900 24. 24.37 24. 200 7.425 
O nu 24.37 24, 200 2. 425 24. 37 2A. 200 27, 425 
November..............--...- 24.37 24. 200 24. 425 24.37 24. 200 27. 425 
December. ................... 24. 37 24. 200 24. 425 24.37 24. 200 27. 425 
Average for year........ 21. 46 21. 235 21. 549 24. 397 24. 200 26. 258 


! American Metal Market. 
3 E&MJ Metal and Mineral Markets. 
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TABLE 21.—Average yearly quoted prices of electrolytic copper for domestic and 
export Pene f. o. b. refineries, in the United States, 1942-51, in cents 
per pound , | i 


Domestic f. o. b. refinery!....| 11.87 11.87. 11.87 | 11.87 | 13.92 | 21.15 | 22.20 | 19.36 | 21.46 | 24.37 
Domestic f. 1 1 


c f. o. b. refinery 3....| 11. 775| 11. 776| 11. 775| 11. 775| 18.820| 20.958| 22.038] 19.202| 21.235] 24. 200 
Export f. o. b. refinery 2......] 11. 684| 11. 700| 11. 700 11. 700| 14. 791| 21.624| 22.348| 19.421| 21. 549| 26, 258 
1 American Metal Market 


3 E&MJ Metal and Mineral Markets. 


The excise tax on copper, which was reinstituted July 1, 1950, was 
again suspended effective April 1, 1951. (See section on Foreign 
Trade—Tarift of this chapter.) 

The quoted price for export copper, f. o. b. refinery, was approxi- 
mately 0.225 cent a pound above the domestic quotation until May, 
when the price for Chilean copper was raised. From June the 
differential was 3.225 cents a pound for the remainder of the year. 

Trading in copper, lead, and zinc on the Commodity Exchange 
was terminated July 27, as a result of certain effects of the general 
price-ceiling regulation and upon virtual liquidation of outstanding 
contracts. 

London Price.—The official maximum price of the British Minist 
of Supply was £202 per long ton (equivalent to 25.25 cents a pound) 
when the year began and was increased £8 to £210 (26.25 cents) 
in April and another £24 to £234 (29.25 cents), the highest sterling 
price on record, in May. The drop of £7 to £227 (28.375 cents) in 
September was announced by the British Ministry of Materials, 
which took over Dot tay functions from the Ministry of 
Supply in July. There were no further changes before the end of 
the year. 


FOREIGN TRADE ? 


Imports of copper in 1951 dropped sharply from 1950 levels despite 
increasing United States requirements for the metal. Meanwhile ex- 
ports continued subject to export control and were below the reduced 
rates of other recent years. Before World War II the United States 
dë ewe produced more than enough copper for its own needs and 

ad a surplus available for export. In 1920 to 1939, for example, 
6,500,000 tons of copper was exported in refined shapes, whereas re- 
fined copper produced from imported crude primary materials and 
imports of refined copper together amounted to 5,800,000 tons. The 
relationship between imports and exports for 1920 to 1939 by no 
means ne the complete story, because much of the copper exported 
cannot be measured quantitatively, being in such end items as electric 
motors, automobiles, and equipment of various types. 

For years the excess capacity of domestic smelting and refining facil- 
ities was used to treat foreign materials, largely for reexportation as re- 
fined copper, in fabricated shapes, and in end products. United States 
smelters and refineries continue to treat foreign crude materials, both 
purchased and toll copper. 


3 Fi on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 


540 MINERALS YEARBOOK, 1951 


TARIFF 


The 2-cent import excise tax, which had gone into effect on July 1, 
1950, following a long period of ineffectiveness for one reason or 
another (see Copper chapter of Minerals Yearbook, 1950, p. 485), 
was suspended again on April 1, 1951, to February 15, 1953, or to 
termination of the national emergency, whichever came first. The 
law provided that the Tariff Commission must notify the President 
within 15 days after the end of any calendar month in which the 
average price dropped below 24 cents a pound, delivered Connecticut 
Valley, and within 20 days thereafter the President had to revoke 
the suspension. | 


IMPORTS 


Imports dropped 29 percent in 1951 and were the smallest since 
1947. Refined imports, which declined 25 percent, represented 49 
percent of the total, and unrefined copper (blister, converter, etc.) 
fell 36 percent and made up 29 percent of the total. The usually 
small scrap class, following an enormous gain in 1950 because unusually 
large tonnages were received from Japan, had the largest propor- 
tionate decrease (86 percent). As usual, Chile was by far the chief 
source of copper from abroad, supplying 55 percent of the total but 
8 percent less than in 1950. Canada, Mexico, and Northern Rho- 
desia ranked next in importance as sources of United States imports, 
supplying 9 to 11 percent of the total received. Most, if not all, 
Rhodesian metal was treated on toll and reexported. All of these 
countries shipped less copper to the United States in 1951 than in 
1950. Peru was the source of 28,502 tons of copper imported in 
1950 but only 10,054 in 1951. The Philippines supplied the only 
increase of consequence —from 10,129 tons in 1950 to 12,608 in 1951. 


TABLE 22.—Copper (unmanufactured) imported into the United States, 1942-46 
(average) and 1947—51 ! 


[U. S. Department of Commerce] 


Short tons of Short tons of 
Year contained Year contained 
copper copper 
1942-46 (average).................. 703, 155 || 1040... Lu ce zou nd eder men 552, 709 
br A A EE 413, 890 || 1950................-...-. ll... ---. 2 690, 389 
1048 A Ee 507, 449 || (051. 0-00a 489, 376 


1 Data are “general” imports; that is, they include copper imported for immediate consumption plus 
material entering country under bond. 
2 Revised figure, 


EXPORTS 


Most of the copper exported from the United States is in advanced 
forms of manufacture, in which the copper content is not calculable, 
and in the form of refined copper. Refined-copper exports were 8 
percent less than in 1950 and the smallest since 1946. The United 
Kingdom, as usual, received most of the exports of this class of copper 
or 53 percent, while the following European countries took most of 
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TABLE 23.—Copper (unmanufactured) imported into the United States, 1947-51, 
in short tons, in terms of copper content ! 


[U. S. Department of Commerce] 


Old and 
Regulus E scrap cop- 
black Ors Histartand Refined |per, fit only 
Ore Concen- | coarse co DY TT. in ingots, for re- Tota] 
trates per, an ere plates, manu- 
cement i pp or bars |facture; and 
pigs or con- 

copper vartan bars scale and 

clippings 
ATA ee a co 14, 665 71, 193 5, 223 167, 378 149, 478 5, 953 413, 890 
IMA bi 8, 197 81, 301 3, 657 155, 836 249, 124 9, 334 507, 449 
el E AAN 6, 823 108, 814 2, 084 152,376 | 275,811 6,801 | 552, 709 

1950 
Ire WË E se 115 25841] <r | ee ee eee | ee lm 608 21,307 
BOJA see eee es eher 297 4,909 14) ray xt sd ee A] ae ee ee 5, 220 
canada Ee Eege d 124 24, 379 980. |: OES eens 52, 099 4, 783 82, 365 
Chil S E E E 1, 208 12, 143 424 64, 527 | 2 213, 754 159 | 2 292, 215 
(Blue e E 18 2254113 4628 7. E A e eS 462 22, 891 
Reénador ee e o 016] | Pon En | an | A 640 
Live MG 2. rus E tm 21126) | Soe eee ee 135 3, 540 2 3, 801 
UP ye ee A E A AA 595 | 2 27, 590 26, 215 54, 400 
Malta, Gozo, and Cyprus...|........ 63530) SE see LE | AEREAS A A 6, 530 
MEXICO. a 27 9, 162 86 48, 660 4, 782 31 62, 748 
Northern Rhodesia te, 233) le 377002; | ee 5 87, 300 
Why ty erro e AL A AEREA AA DE 4) 008 } | 5 nn 4,008 
. 1. E: eeschtes 74 6, 578 905 5, 851 145428 3 t 28, 592 
pines y > EL PR (5) 5107004 A Ee eee | ce eS 125 10, 129 
ted Cy, rs A A A AA RA 3) 266) lo | Sov ese 3, 266 
Union of South Africa....... 36 6, 475 10 9,270! | ass 62 9, 850 
VOCAL rr AN AAA PA 105985) | So 13 10, 998 
Other countries.. ........... 11 144 DER. | eos eae 477 2, 800 4,120 
I'OIAI AE TAI. 2, 600 | ? 104, 168 2 3, 233 224, 222 | 2 317, 363 38, 803 | 2 690, 389 
1951 

ADSIS Mtro 4 GALA A me eem E D EA 426 1,136 
tstolteGp ss he Se 219 4:080) AA A AA | Seb See AE E 4, 449 
(Jana Ll dise 15 728 658 135 28, 354 604 54, 554 
(Jag aeec moda 862 LIEST dS 47, 178 208, 294 633 268, 202 
Elei 235-2: 2 came 58 21:887; | Sete ele H Ee A e 407 22, 302 
"anne A EA AA PA 521 632 756 1, 909 
Malta, Gozo, and Cyprus...|........ Lal IK 23 Coss eR ns Eh EE me $ 5, 556 
WU ne eee 47 6, 378 1, 946 38, 656 702 94 47, 823 
Northern Rhodes. ll Aal: (H berg slk E 44, 190 
IL AAA 818 6, 533 440 1, 885 377 1 10, 054 
Pulippines: 2 — ——.- (5) INDICO 1 208€ — ee | os corer du arena Ee 12, 608 
Union Pt "ETE: Afric | a 3) 626) | A E 3, DOS 8 7, 332 
Ver yah EA A AAA ER 6, 223 (DEN ELA Y 6, 223 
Other countries.. ........... 12 147 7 109 188 2, 575 3, 038 
COTA E rire 2, 035 97, 584 3, 051 142, 595 | 238, 547 5,564 | 489, 376 


1 Data are “general” imports, that is, they include copper imported for immediate consumption plus 
material entering the country under bond. 
2 Revised figure. 
3 Revised to none. 
Sr VE credited to Southern Rhodesia by the Department of Commerce have been added to Northern 
odes 
5 Some copper in “Ore” and “Other” from Republic of the Philippines is not separately classified and is 
included with “Concentrates.” 
6 Less than 0.5 ton. 


the remainder: France, 14; Germany, 8; Netherlands, 6; Italy, 6; and 
Switzerland, 4. Other individual countries received 3 percent or less 
of the refined copper shipped from the United States. The United 
Kingdom received 6 percent less than in 1950 and Italy only about 
half as much, while the shares of France and Switzerland were little 
changed and Germany and the Netherlands received about 3 times as 
much, and one-third more, respectively. 

Exports of rods dropped precipitously in 1951, or from 10,073 to 
521 tons. Noteworthy changes in exports of other classes were absent. 
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TABLE 24.— Copper (unmanufactured) imported into the United States, 1947—51, 
by countries, in short tons, in terms of copper content ! 


[U. S. Department of Commerce] 


Country 1947 1948 1949 1950 1951 
¿MA draconum add 518 1, 570 941 2 1,307 1, 136 
A AAA AA AS A deat ti. 103 |............ 
A ES 6, 752 6, 729 4,671 5, 220 4, 449 
TT coo do Ka sul 3 Al sano papas 

A ee See , : 

Newfoundland-Labrador................ 3, 962 3, 698 ) 82, 821 82, 365 64, 554 
A A eo cae aoa 223, 120 320,703 | - 285,386 2 292, 215 268, 202 
A AN fore Ere om Servers 14, 953 16, 270 15, 849 22, 891 22, 302 
Czechoslovakia.....................-...... 1,0960 AAA, EPI citus Ao 
AT o) AE A cee 482 812 | | 640|...........- 
ja. MONETE DEFERT EX 3 3, 801 1, 687 
BC, WEE 3, 226 |_........... 1, 167 54, 400 1, 909 
Malta-Gozo-Cyprus.. coccion lc 2, 689 6, 888 6, 530 5, 556 
MEXICO. a a ed 75, 906 57, 593 64, 706 62, 748 47, 823 
Netherlands................-- cc cce c Lc | L2 s llle. 791 
Northern Rhodesía.....................-.. |. eee 3 19, 061 3 27, 244 3 87, 300 44, 190 
MOPWBY. lig A A AA RS EE 4,098 |.....-.....-- 
POT EE 32, 597 19, 318 22, 316 28, 502 10, 054 
ii e (ME c IT 2, 185 2, 252 7, 969 10, 129 12, 608 
NI EE 1,933 |_-.......... 4,572 3,266 |.:5:5 cece. 
Union of South Africa....................- 9, 766 5, 926 8, 919 9, 859 7, 332 
United Kingdom 995 1, 925 9 
Egger iconos rca 10, 317 2, 298 14, 727 10, 998 6, 223 
Other oeountrleg 2L LLL cc Lll lll. 885 2, 368 1, 495 2, 725 1, 398 

Otel A A ee hot ton 413, 890 507, 449 552, 709 2 690, 389 489, 376 


1 Data are “general” imports; that is, they include copper imported for immediate consumption plus 
material entering the country under bond. 
2 Revised figure. a 
? Tonnages credited to Southern Rhodesia by the U. 8. Department of Commerce have been added to 
N prera Rhodesia, inasmuch as copper of the grades reported does not originate currently in Southern 
odesia. 


TABLE 25.—Copper exported from the United States, 1942-46 (average) and 
| 1947—51 i 


[U. S. Department of Commerce] 


c concen- 
trates, com- 
V Refined co 
position {copper and} Total (except “Other | Other coP-| Grand 


saree semimanu-| copper manufactures”) | trues i | total 


Year copper (cop- factures 
per content) 
Short tons Value 
1942-46 (average).......... 944 194, 513 194,457 | $75,870, 220 | $1, 642, 545 | $77, 512, 765 
A A 115 196, 999 197, 114 , 907, 2, 580, 974 | 102, 488, 898 
1045 cea 2, 473 207, 022 209, 495 | 111,313,040 | 2, 249,857 | 113, 562, 897 
1949... .----------------- 200 195, 990 196, 190 95, 342,124 | 1,655,349 | 96, 997, 473 
1050; eege dare 616 192, 339 192, 955 86, 934, 184 | 1,502,917 | 88, 437, 101: 
O dino caras eos 234 166, 274 166, 508 99,011,054 | 1,982,042 | 100, 993, 096 


1 Weight not recorded. 
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TABLE 27.—Unfabricated brass (ingots, bars, rods, shapes, plates, and sheets), 
exported from the United States, 1946-51 


(U. S. Department of Commerce] 


Year Short tons Value Year Short tons Valuo 
MA 9,030 | $3,879,189 || 1049...................... 4,287 | $3,080,509 
(Doy eR MENS M NES 12, 622 7, 640, 678 || 1050... .... ..... 22 ee 2, 334 1, 694, 488 
RES Sgr ee . 6, 395 4, 499, 160 || 1951...................... 3, 815 2, 951, 881 


TABLE 28.—Brass and bronze SS from the United States, 1950-51, by 
- classes 


[U. S. Department of Commerce] 


1950 1951 
Class ————————ÓQ————————— 
Short tons Value Short tons Value 
et 531 $202, 641 2,077 | $1, 299, 044 
Scrap and Olds ca ceed bce clado dde 1 9, 054 1 2, 654, 204 4, 857 2, 000, 573 
Bars, rods, and shapes. ............................ 866 652, 692 914 865, 660 
Plates and sheets......-...------------------------- 037 839, 155 824 787, 177 
Pipes and tubes. .........--.-----.----------------- 1,029 1, 039, 860 1, 458 1, 679, 240 
Pipe Mttings AAA ct 814 1, 339, 570 707 
Plumbers’ brass goodS.......------------------------ 1, 922 4, 009, 753 2, 242 5, 770, 986 
Wire of brass or bronze 1, 153 ; 203, 1, 446 , 959, 6 
Hardware of brass or bronze___..--.---------------- VM 781, 063 6 924, 366 
Other brass or bronze manufactures. ............... 2) 4, 391, 231 1 5, 702, 815 
A WEE leues iC (3) 1 17, 207, 002 (2) 22, 740. 519 
1 Revised figure. 
! Weight not recorded. 


TABLE 29.—Copper sulfate (blue im exported from the United States, 
9 


[U. S. Department of Commerce] 


Year Short tons Value Year Short tons Value 
1046... Loc dadas 41,345 | $4,076,850 || Lon ee 31,717 | $4,320, 726 
AAA OE 34, 021 4, 099, 551 || 1950.....................- 90, 149 4, 151, 265 
Dr MOM 42, 135 6, 514,960 || 1951...................... 43, 129 8, 753, 641 


WORLD REVIEW 


Demand for copper was greater in most important copper-consuming 
countries of the world in 1951, and mine production rose 5 percent to 
the highest level since 1943. All large copper-producing nations helped 
to supply the larger quantities made available in 1951. Mine output 
in Belgian Congo and Northern Rhodesia increased 9 and 7 percent, 
respectively, above 1950, and both countries established new peak 
rates; the United States gained 2, Chile 5, and Canada 2 percent. 

Belgian Congo.— The rise in copper production to a new peak in 1951 
resulted from the expansion program of the Union Miniére du Haut 
Katanga in progress actively since 1947. The improvements were 
reported by the chairman to have been chiefly commissioning of 
facilities at the Bia power station, extension of the copper and cobalt 
electrolytic plant at Jadotville, and extension of the Kolwezi concen- 
trator. 
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TABLE 30.—World mine production of copper, 1945-51, in metric tons 
[Compiled by Berenice B. Mitchell] 


64, 811 
768, 892 
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18, 678 
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1 15,144 
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2, 235, 000 |2, 330, 000 |2, 250, 000 |12, 510, 000 |2, 640, 000 


1 Revised figure. 
2 Copper content of exports, 
3 United States imports. 


4 Approximate production. 


5 Data not available; estimate by authors of chapter included in continental and world totals. 
6 American and British zones only. 


Country 1945 1946 
North America: 
anada EN A 215, 416 166, 892 
Newfoundland............ 4, 693 4, 458 
CMDR E E AN 9, 067 11,323 
Moexlo0o.......-2ece222ma--- 61, 680 61,054 
United States............. 701, 154 552, 234 
Total North America...| 992,010 795, 961 
South America: 
Hollvis4. teren 6, 6,127 
Ohi... 3. ueneno EEAES--- 470,181 | 1361,038 
NET APA 33, 12,6 
o AAA AAA 31, 916 24, 592 
Total South America....| 511,483 | 1 304, 456 
Europe: 
AUSIA PARA A 320 1 
inland. EN 14, 978 13, 550 
digo til: A AAA A 327 3 
UT 4 
ast Germany........ 

Wet una e ) 6,000 | 18,300 
bi a AAA (5) 160 
A A AN 1 579 1 137 
TO ye APP age en e 5, 203 12, 249 
B8paln tV. V aeo er A 8, 300 8, 600 
Soradeén. erase > 14, 926 15, 362 
IR PA 140, 000 , 000 
Yugoslavia 10... .- 4 12, 500 4 32, 250 

Total Europe *?......... t 204, 000 | 1 251,000 
Obina 1 ogc c262535 mb. - 623 947 
Gyprus I MORTE AA 71 
LE Et e 6, 230 6, 060 
Ce EEN 1 29, 064 1 16, 608 
Korea, Republic of........ 1, 251 522 
Philippines........-.----- CUE MO 
Saudi Arabia... .2-cac---|.0.-----.- 

Taiwan (Formosa)........ o (8) 
TOROS. <acecaras cities 109,858 | 19 10,050 
H Re, A A (9) 9) 
Total Asiaign 2.2... 48, 000 1 35, 000 
Africa 
IN A A A 76 
AED o 52 88 
Belgian Congo !9_______... 160, 200 143, 885 
French Morocco. ......... 48 00 
Northern Rhodesia........ 199, 337 191, 546 
Southern Rhodesia........ 157 145 
South-West Africa. .......|..-- SE, ENCORE 
Union of South Africa..... 24, 016 27,004 
Total Africa............. 383, 881 362, 728 
RUSIA E cedes ak a+ 24, 014 18, 040 
World total 411_______...]2, 165,000 |11, 860, 000 


7 According to Yearbook of American Bureau of Metal Statistics. 
8 Starting in 1947 does not include content of iron pyrites, the copper content of which may or may not be 


recovered. 


9 Output from U. S. S. R. in Asia included with U. S. S. R. in Europe 


10 Smelter production. 


11 Includes estimates for Burma. 
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TABLE 31.—World smelter production of copper, 1945-51, in metric tons 
[Compiled by Berenice B. Mitchell] 


Country 1945 1946 1947 1948 1949 1950 1951 


North America: 
Canada................. 1 198, 427 | 1 151, 434 179, 997 200,736 | 205,008 | 3216,004 | 223,227 
Mexico.................- 53, 287 52, 371 58,475 48, 761 49, 359 48, 477 50, 241 
United States 3.......... 784,173 | 592, 229 857, 007 839,550 | 779,842 914, 017 | 940, 416 

Total North America... [1,035,887 | 796,034 | 1,005,479 | 1,089, 047 |1, 034, 299 | 21,179,488 |1, 222, 884 

South America: | 

A en nee 462, 080 | 2 358, 602 408, 400 | 2424,910 | 350,737 | 2 345,460 | 360,099 
Ecuador t........-....-- 3, 285 PN GOO A EA MA PA SA 
POM AR 325,208 | 219, 400 17, 824 11, 824 21, 119 2 23, 227 24, 316 
Total South America. .| 2 490, 663 | 2 380, 661 426, 224 | 2436,734 | 371,856 | 2 368,687 | 384, 415 

Europe: 
rt a EE 1,454 |.......... 378 2, 143 3,761 2 5, 369 6, 450 
A A A A A A A EC 6) 
Finland................. 13, 686 20, 952 21, 087 20, 672 18, 224 13, 572 17, 851 
France 7................. 25 2 318 277 (6) (0) (0) 
aa o | o (9 (0) (0) 

ast Germany...... 

West Germany...... } + 18,200 | 938,809 { 9 10 32,016 | 9 10 62, 244 | » 145, 536 | 2 #202, 500 | * 212, 868 
Italy A 2 400 7 105 167 30 218 60 
IN AA 1, 692 7, 549 7, 920 8, 935 9, 306 2 9, 035 8, 651 
Rumanía................ (5) 1,116 (5) (t) (8) 200 mi 
Spain.-.---.------------ 4, 465 8, 147 5,971 5,069 6, 155 3 5,211 5, 836 
Sweden. ................ 18, 249 14,471 14, 258 17,180 14, 359 16,708 | ` 14,968 
U.8. S. R.*15, .... .... 140,000 | 150,000 165, 000 180, 000 i 218,000 | 254, 
Yugoslavia.............. $12,500 | 532,250 3 40, 500 8 52,500 | * 34,000 40, 080 32, 011 

Total Europe $ 11...... 215,000 | 275,000 305, 000 365,000 | 445,000 525,000 | 570, 000 

Asia; 

OO condo 623 947 915 472 1,874 8 4,000 8 6, 000 

ke E 6, 006 6, 412 6, 426 5, 957 6, 493 6, 720 7,197 

Japan SR Vr DNO ee! 45, 737 23, 043 36, 812 64, 330 74, 037 84, 749 , 948 
Orea: 

Korea, Republic of.. 427 527 392 514 308 e (0) 
North Korea........ (6) 8 2,000 8 3, 000 (6) (6) 6) (6) 
Taiwan (Formosa)...... 654 8 575 360 $ 629 

urkey...-------------- 9, 858 10, 050 10, 080 10, 979 11, 283 11, 700 16, 445 
Total Asia $ 11__....... 68,000 | 2-44, 000 2 58, 000 2 76,000 | 297,000 110,000 | 123,000 

Africa: 

Belgian Congo.......... 160,200 | 143, 885 150, 840 155, 481 | 141,399 175,920 | 191,959 
Northern Rhodesia...... 197,192 | 185, 607 2 195, 866 217,044 | 263, 491 279, 987 | 314,103 
Union of South Africa...| 23,005 26, 723 29, 026 28, 993 29, 717 33, 342 32, 922 
Total Africa........... 381,057 | 356, 215 2 375, 732 401,518 | 434, 607 489, 249 | 538, 984 
Australia Kéier 20, 827 23, 023 19, 818 11, 572 10, 016 2 13, 726 12, 683 
World total 2.......... 2, 210, 000 |1,875,000 | 2,280,000 | 2,380,000 |2, 395, 000 | 2 2,685,000 |2, 850, 000 


1 Copper content of blister produced. 

2 Revised figure. 

3 Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores only, 
exclusive of scrap, was as follows: 1945, 710,073; d Pe 1947, 782,780; 1948, 764,278; 1949, 687,580; 1950, 


826,760; 1951, 844,379. Diversion during the war o gian Congo matte from its previous destination, 
Bel um, for resmelting in the United States results in some duplication. The movement ended in 1945, 

4 United States imports. ] 

5 Figures represent blister copper only. Belgium reports a large output of refined copper, which is not 
Included above as it is believed produced principally from crude copper from Belgian Congo and would 
therefore duplicate output reported under the latter country. 

¢ Data not available; estimate by authors of chapter included in continental and world totals. 

? Exclusive of material from scrap. j 

$ Approximate production. 

* Includes scrap. 

10 American and British zones only. 

11 Output from U. S. S. R. in Asia included with U. S. 8. R. in Europe. 
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The company’s earliest mines were in the accessible oxidized de- 
posits, and these are still the most important source of production in 
the Belgian Congo. Originally supplied by the southern mines, the 
oxide ore now comes chiefly from the Western group (Kolwezi, 
Musonoi, and Ruwe), and to a lesser extent from smaller mines to 
the east (Lukuni, Luiswishi, and Shituru). The ores are concen- 
trated at the mill at Kolwezi and the oxide concentrates sent to the 
Shituru electrolytic plant? at Jadotville. The Jadotville-Panda con- 
centrator suspended operations in mid 1951 owing to exhaustion of 
oxidized reserves in the Central Group of mines. | 

Sulfide ore is obtained mainly from the Prince Leopold mine at 
Kipushi, one of the southeastern group, described in & recent report. 
It is the source of ore for the Lubumbashi smelter after being concen- 
trated at the Kipushi mill. In two articles published in 1951 describ- 
ing the mining and treatment of Belgian Congo ores it was stated 
that the Prince Leopold mine would assure the sulfide supply of the 
smelter for several years to come. It produces 700,000 tons of ore 
a year. These articles also gave information regarding cobalt, zinc, 
and other products of the Union Minière operation.’ 

Canada.—Mine output rose 2 percent in 1951 and was the greatest 
since 1944; it was, however, 17 percent below the alltime peak of 
327,797 short tons in 1940. Refinery output rose 3 percent to 246,312 
tons in 1951. Refined-copper consumption was 134,174 tons in 1951, 
an alltime peak, compared with 106,868 tons in 1950. 


TABLE 32.—Copper produced (mine output) in Canada, 1947-51, by Provinces, 
in short tons ! 


Province 1947 1948 1949 1950 1051 (pro; 

British Columbia............-------------- 20, 900 21, 502 27, 055 21, 088 21, 906 
Manohar re at a nana 15,316 18, 960 16, 960 20, 817 15, 460 
Newfoundland (not Canadian 1947-48) ___.|_-....-..--.|-...-------- 3, 617 3, 221 2, 755 
ETAETA SE L A 113, 034 120, 383 113, 043 117 210 128, 889 
E METTI rica iere PLE 42 561 48, 813 67, 822 72, 891 69, 806 
NA 33, 151 31, 074 34, 960 28, 982 31, 577 
O RN le es N A ee 225, 862 240,732 | 263,457 264, 209 270, 483 


1 Dominion Bureau of Statistics, Department of Trade and Commerce, Government of Canada, Pre- 
liminary Report on Mineral Production, 1951. 


Ontario produced over half of Canada's total for many years but 
from 1949 to 1951 only 43 to 48 percent. The copper regularly is 
derived from the SEN ores of the Sudbury district. The 
International Nickel Co. of Canada, Ltd., is by far the chief pro- 
ducer of Copper in the Province and in Canada, despite the fact that 
the principal product of the company’s mines is nickel. The com- 
pany delivered 118,477 tons of copper in 1951 compared with 106,474 
in 1950 and 110,538 in 1949. The quantities of nickel produced 
were of the same general order of magnitude but brought much higher 
prices per unit. Noteworthy progress was made during the year in 

3 See Murdock, Thos. G., The Shituru Electrolytic Copper Plant of the Union Minière: Consular Rept. 
25, Elisabethville, Belgian Congo, May 7, 1952, 22 pp. 

4 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 5, November 1951, pp. 5-11. 

! Sengier, Edgar B., Katanga's Mineral Empire Based on Many Metals: Eng. and Min, Jour., vol. 152, 
No. 11, November 1951, pp. 86-89 i 


Katanga Is Well Equipped For Treating Its Diverse Ores: Eng. and Min. Jour., vol. 152, No. 12, Decem- 
ber 1951, pp. 92-96. 
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the program to develop underground production to offset the ap- 
proaching exhaustion of open-pit reserves. Mining of the Stobie 
open pit was completed in August, but production at the Frood open 
pit was at a rate calculated to preserve the flow from this source 
until underground mining facilities are ready for planned capacity 
operations. Underground ore mined was 7,780,143 tons compared 
with 5,733,269 in 1950 and with a program goal of 13,000,000 tons. 
Open-pit ore production in 1951 was 4,019,177 tons and in 1950 
4,115,755 tons. Proved ore reserves at the end of the year were 
253,704,771 tons compared with 252,859,725 tons at the end of 1950. 
i nickel-copper content was 7,693,122 and 7,669,219 tons, respec- 
tively. 

Water-borne sand filling from the Copper Cliff concentrator con- 
tinued to be used in the lower levels of the Frood section of the 
Frood-Stobie mine for stabilizing older areas as well as for filling 
current stopes on these levels. Complete change from rock fill to 
sand fill was expected in 1952. Mill tailings from the Creighton 
concentrator are similarly employed at lower level stopes of the 
Creighton mine and are expected to effect the same benefits of more 
economical mining and higher production from individual working 
places. A special type of smelting furnace which will use oxygen for 
flash smelting of copper concentrates instead of smelting with pulver- 
ized coal was completed and in experimental operation at the end 
of the year. The process is expected to permit curtailment of costly 
coal requirements and greater utilization of sulfur from smelter gases. 

The Falconbridge Nickel Mines, Ltd.—the other important pro- 
ducer in Ontario—hoisted 930,164 tons of ore at the Falconbridge 
mine compared with 881,838 tons in 1950. The McKim mine ex- 
ceeded its rated production capacity of 500 tons a day, delivering 
155,961 tons to the smelter compared with 46,997 tons in 1950. 
Metallurgical plants at Falconbridge treated 1,083,670 tons, the 
greatest tonnage on record, of which 679,036 tons was milled and 
the remainder smelted directly. Ore reserves were increased to 
10,102,500 tons of developed ore, averaging 1.64 percent nickel and 
0.87 percent copper, and 9,014,000 tons of indicated ore, averaging 
1.85 percent nickel and 1.14 percent copper. Inclusion of an ore 
body found at depth under Fecunis Lake, about 2% miles east of the 
Hardy mine, in indicated reserves caused the net increase of 3,235,500 
tons in that category. 

Quebec is regularly Canada’s second most important copper Prov- 
ince. The largest producer here is Noranda Mines, Ltd., operating 
the Horne mine. A total of 1,328,368 tons of ore was mined in 1951, 
of which 555,113 tons was direct smelting ore, averaging 2.27 percent 
copper, 0.186 ounce gold, and 0.42 ounce silver per ton, and 773,255 
tons was concentrating ore, averaging 1.90 Perens copper, 0.140 
ounce gold, and 0.30 ounce silver per ton. The smelter produced 
68,943 tons of copper from newly mined material, of which 25,315 
tons was from Horne mine ores and concentrates. Developed ore 
reserves above the 2,975-foot level were 15,626,140 tons of sulfide ore 
averaging 2.24 percent copper and 0.186 ounce gold per ton. In addi- 
tion, there was an estimated reserve of 1,500,000 tons averaging 0.7 
percent copper in the No. 5 zone of the mine, as well as siliceous fluxing 
ore and other ore containing little or no copper. 
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East Sullivan Mines had a record year, with an output of 904,762 
tons of ore. Ore reserves approximate 4,950,000 tons, of which 
4,375,000 is classified as positive, averaging 1.63 percent copper, 1.27 
percent zinc, with gold and silver values. A new zinc ore body being 
developed contains 207,000 tons averaging 8.81 percent zinc and 0.87 
percent copper, with gold and silver contents. 

The Quemont Mining Corp., Ltd., in which Noranda has a substan- 
tial interest and which adjoins the Horne mine, produced 772,781 tons 
of ore, averaging 1.59 percent copper, and 2.15 percent zinc, with gold 
and silver values. Metal shipments included 11,468 tons of copper, 
12,363 tons of zinc, and gold and silver. The copper concentrate is 
treated at the Noranda smelter, the zinc concentrate going to the 
United States. Of the ore produced, about 60 percent was obtained 
by the cut-and-fill method and 37 percent by sublevel mining; the 
remainder came from development headings. Ore reserves were 
virtually unchanged from the beginning of the year at 9,438,000 tons, 
averaging 1.44 percent copper, 2.65 percent zinc, 0.159 ounce gold, 
and 0.98 ounce silver per ton. 

The Normetal Mining Corp., Ltd., milled 359,266 tons of ore, aver- 
aging 2.26 percent copper and 7.41 percent zinc, with gold and silver 
values; 32,410 tons of concentrates was produced and 130 tons of 
direct-smelting ore smelted at the Noranda smelter, and zinc concen- 
trates were shipped to the United States. Metals produced were 
7,032 tons of copper, 21,354 tons of zinc, 4,637 ounces of gold, and 
446,723 ounces of silver. Ore reserves at the end of 1951 were esti- 
mated as 2,434,300 tons containing 2.67 percent copper and 8.32 per- 
cent zinc, a noteworthy increase over 12 months before. 

At the property of the Waite Amulet Mines, Ltd. (controlled by 
Noranda), 387,754 tons of ore was milled and 12,776 tons of copper, 
14,292 tons of zinc, 9,620 ounces of gold, and 346,150 ounces of silver 
produced. Ore reserves at the Waite mine were increased to 1,037,800 
tons owing chiefly to developments at “East Waite,” where 1,028,000 
tons, averaging 4.1 percent copper, and 3.15 percent zinc, with gold 
and silver values, was in sight at the year end. Ore reserves at Amulet 
Dufault dropped to 920,000 tons, of which 695,887 tons averaged 5.7 
percent copper and 4.05 percent zinc, 200,000 averaged 2.75 percent 
copper and 0.6 percent zinc, and 25,000 averaged 1.05 and 5.6 percent, 
respectively. | 

The Canadian Copper Refiners, Ltd. (controlled by Noranda), 
produced 118,000 tons of refined copper compared with 123,200 tons 
in 1950. | 

A large additional area of ore was found at the Gaspé Copper prop- 
erty of Noranda Mines, Ltd., in.1951. The ore found in 1951 was 
8,025,000 tons, which, combined with the tonnage previously reported, 
makes a total of 65,000,000 tons. Exploration is expected to develop 
additional ore. Of the new tonnage, 5,580,000 tons of zone 2 ore 
averaged 1.45 percent copper, 2,175,000 tons of zone 3 ore averaged 
1.76 percent, and 270,000 tons of zone 3 ore averaged 1.45 percent. 
The 57,000,000 tons had been reported as averaging about 1 percent. 

Copper produced in Saskatchewan and Manitoba regularly has 
come almost entirely from the Flin Flon mine of the Hudson Bay 
Mining & Smelting Co., Ltd., and the Sherridon operation of Sherritt 
Gordon Mines, Ltd. At Hudson Bay's mine 1,823,870 tons of ore 
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was mined, of which 1,820,805 tons, containing 2.40 percent copper 
and 4.9 percent zmc, with gold and silver values, was milled; in 
addition, 3,748 tons of direct smelting ore was taken from the stockpile 
and treated. After allowing for metals due on account of custom 
concentrates treated on toll, the company shipped blister to the 
refinery containing 41,878 tons of copper, 146,459 ounces of gold, 
1,975,195 ounces of silver, and 128,448 pounds of selenium. Ore 
reserves at the end of the year, including properties wholly owned 
or controlled and within trucking distance of Flin Flon, but excluding 
Cyprus Mines, Ltd., were 18,102,439 tons, averaging 3.15 percent 
copper and 4.1 percent zinc, with gold and silver values. . Cyprus Mines, 
Ltd., controlled by Hudson Bay, mined 86,514 tons of ore, averaging 
3.26 percent copper and 6.9 percent zinc, with gold and silver values. 
Ore reserves total 129,045 tons. | 

Following & 1951 output of 248,009 tons of ore containing 5,411 
tons of copper, 6,694 tons of zinc concentrate, 2,916 ounces of gold, 
and 87,495 ounces of silver, reserves at the Sherridon mine were 
exhausted. From the beginning of operations in 1931 through 1951, 
8,531,352 tons of ore were milled and 183,122 tons of copper, 148,961 
tons of zinc concentrate, 101,026 ounces of gold, and 3,218,324 ounces 
of silver produced. At the Bob Lake deposit about 3 miles from the 
Sherridon, 2,380,000 tons of material, averaging 1.33 percent copper 
and 1.18 percent zinc, uneconomic at present, has been delimited. 
Work of moving equipment to Lynn Lake progressed. The small 
amount of development work carried on during the year confirmed 
all previous ore indications; the reserves remain at 14,055,000 tons, 
averaging 1.223 percent nickel and 0.618 percent copper. Sherritt 
Gordon's program was discussed in the Copper chapter of Minerals 
Yearbook, 1950. Plans called for construction of a chemical-metal- 
lurgical plant at Fort Saskatchewan, 15 miles northeast of Edmonton. 
Àn article describing the Lynn Lake operation was published during 
the year. The new metallurgical process, which will leach the ores 
with ammonia, is being tested in a pilot plant.* 

In Newfoundland the Falconbridge Nickel Mines, Ltd., entered into 
an agreement with the Government of the Province, obtaining a 3-year 
eoncession comprising about 2,000 square miles. The optional prop- 
erties of Gull Pond, Rambler, and Tilt Cove, are in the area. Drilling 
on Gull Pond confirmed the presence of 2,000,000 tons of 1.9-percent 
copper ore. 

Chief producers in British Columbia were the Granby Consolidated 
Mining, Smelting & Power Co., Ltd., and the Britannia Mining & 
Smelting Co., Ltd. A total of 1,794,882 tons of ore, averaging 0.899 
percent copper, was mined at the Copper Mountain property of 
Granby and treated in the concentrator. Production of salable metals 
amounted to 12,987 tons of copper, 7,947 ounces of gold, and 172,331 
ounces of silver. Ore reserves at the end of the year were 3,100,000 
tons plus 600,000 tons of additional possible ore, and excluding all ore 
that may be reclaimed from caved areas. An extensive new develop- 
ment program was begun in 1951 in the hope of adding a considerable 
tonnage to that in sight. According to the Yearbook of the American 
Bureau of Metal Statistics, Britannia produced 7,540 tons of copper 


$ Waldron, Howard L., Sherritt Gordon Develops Lynn Lake Nickel-Copper: Eng. and Min. Jour., vol. 
152, No. 11, November 1951, pp. 72-78. 
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in 1951 compared with 7,949 in 1950. Normally concentrates from 
British Columbia move to the United States for smelting. 

Exports of ingots, bars, and billets from Canada in 1951 as compared 
with 1950 were as follows, by countries of destination, in short tons: 


Destination: 1960 1951 
United Kingdom- ......................- AA -.-. 64,326 51,918 
United States 2.2.3 23. oe eg 50,425 28, 843 

E OE ee us E RAI UE Se E 5, 064 5, 700 
WOOT xu A AAA rci co 3, 998 
ls AA es ac et ola Renee mci Ld 6, 683 3, 649 
BEE 858 2, 688 
ipo ——— — — — C á— e 1, 075 2, 451 
GOrman y -iocos sepu iet Eee Lp A 55 1, 258 
Switzerland. once sli 1, 867 224 
Netherlands... o Sod eie 1,872 irs 
E AAA nt oe la ue ean Geta 2, 019 1, 103 


134, 244 101, 832 


Exports of copper in ore, matte, regulus, etc., totaled 36,853 (32,299 
in 1950) tons, of which the United States was the destination of 28,941: 
(25,495) tons, Norway 6,310 (6,118) tons, the United Kingdom 1,044 
(686) tons, and Germany 558 (no) tons. In addition, 13,291 (15,941) 
tons of rods, strips, sheet and tubing and 993 (6,233) tons of old and 
scrap copper were shipped from the country. | | 

Imports of refined copper totaled 1,511 tons in 1951. 

Chile.—Mine production of copper rose 5 percent in 1951, or to the 
highest level since 1948; it was 15 percent less than in 1948 and 24 
percent below the peak rate for 1944. Over 20,000 tons of copper was 
estimated to have been lost in 1951 because of labor strikes, which also 
affected production adversely in 1950. Strikes at Chuquicamata in 
May, at all three large mines in June, the Chilean dock strike lasting 
2 weeks in September, and the month-long dock strike at New York 

orts ended November 9 combined to reduce the flow of copper to 
nited States and other markets. 

The 1951 annual reports of the Kennecott Copper Corp. and Ana- 
conda Copper Mining Co. to stockholders described the agreement 
reached between the Governments of Chile and the United States in 
May with regard to sales of Chilean copper (discussed in the Summary 
section of this chapter, and efforts of American producers and the 
Chilean Government to reach agreement with regard to incentive 
investments. Kennecott’s report is quoted as follows: 


In making this agreement it was contemplated that the American companies 
would increase productive capacity, in return for which, as an incentive for the 
investment of the necessary amounts of capital, the Chilean Government would 
revise the existing tax and exchange regulations. Subsequently, the American 
copper companies and representatives of the Chilean Government reached agree- 
ment on the terms of a contract, which contract would be subject to ratification 
by the Chilean Congress. The contract would grant to the companies the open 
market exchange rate for their costs of operations, and would provide a straight 
income tax of 50 per cent and surtax of 17.3 per cent, which surtax would be reduced 
in direct proportion to increased production of copper over a base established in the 
contract. ile the terms of this contract were agreed upon in November 1951, 
the contract has not yet been presented to the Chilean Congress for ratification. 

The net exchange rate allowed the company for money spent on operations was 
maintained at 19.32 pesos to the dollar throughout the year; for construction 
expenditures the rate was held at 60 pesos. At the beginning of 1951, the open 
market rate was 72.75 pesos, and at the end of the year 92.60 pesos to the dollar.. 


802512—54——86 
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Outputs of the three leading mines were reported, in metric tons, 
as follows: 


Bar copper 

Ore treated produced 

Andes 030 a EE 8, 042,887 41, 586 
Braden soca Ee aues 8, 842, 464 155, 564 
Chuquicamata_......-.----------------------------- 15, 122, 102 163, 521 


Failure of production to reach World War 11 levels despite urgent 
world demand for copper was caused, in addition to strike losses, sub- 
stantially by the necessity of noteworthy shifts in methods of produc- 
tion to accommodate changes in the nature of ore bodies at Andes 
and Chuquicamata from oxide to sulfide mineralization. The loss 
of oxide ores at Andes was not expected to be made up by increased 
production from sulfide ores. Replacement of lost oxide tonnages 
at Chuquicamata, on the other hand, appeared to be optional and 
may be determined in large part by whether or not a favorable atmos- 
phere for increased capital expenditures exists in the country. 

The new sulfide plant under construction by the Chile Exploration 
Co., a subsidiary of the Anaconda Copper Mining Co., since 1949 and 
described in the Copper Chapter of Minerals Yearbook, 1950, was 
expected to begin operations in 1952 as planned. The dock strike 
at New York City delayed shipment of materials and equipment to 
Chile and moved anticipated full production at the original seven 
units to the third quarter of 1952. In 1951 it was decided to increase 
the new concentrator from 7 to 10 units and to enlarge the smelter 
capacity correspondingly. These changes increased the estimated 
cost from $90,000,000 to $111,000,000. The full plant was expected 
to be in operation early in 1953. Output of the new plant and exist- 
ing oxide plant was expected to exceed 250,000 short tons a year. 
According to a brochure published by Anaconda in 1952, the Chuqui- 
camata pit produced 4,980,000 short (4,517,756 metric) tons of copper 
from the start of operations in 1915 to December 31, 1951. To obtain 
this production, 502,844,000 short (456,170,020 metric) tons of ma- 
terial was mined, of which 350,796,000 (318,235,115 metric) tons was 
copper oxide ore and 152,048,000 (137,934,905 metric) tons waste 
material. Remaining in the pit to be mined was 260,000,000 tons, 
of which 140,000,000 tons was sulfide ore. In addition, a vast body 
of copper sulfide ore underlay the pit. 

At the Braden mine of the Kennecott Copper Corp. further sub- 
stantial economies were reported as a result of the changeover in 
progress in 1950. The corporation appropriated $4,794,000 to in- 
crease capacity of the mill and began construction. At the smelter, 
work was in progress on a 40-foot extension of the No. 1 reverberatory 
furnace to provide for increased production. Efforts to increase 
available water supply brought favorable results, and increased snow- 
fall also promised an additional supply during winter months. 

On December 29 the Government-owned Paipote smelter poured 
its first blister copper. The plant is near the city of Copiapó, Atacama 
Province. The Mining Credit Bank (Caja de Crédito Minero) stock- 
piled raw material for Paipote from midyear, a substantial part of 
the tonnage being from mines that had previously exported their 
ores and concentrates. Production of 15,000 tons of blister was 
expected in 1952; annual capacity is about 18,000 tons. 
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Chilean exports of the chief types of copper in 1951, by countries, 
are shown in table 33. Other copper exports from Chile were 3,780 
tons of ore (1,418 to Germany, 1,200 to Belgium, 1,000 to Japan, and 
162 to the United States); 17,613 tons of concentrates (16,460 to the 
United States, 1,053 to Germany, and 100 to Sweden); 1,091 tons of 
scrap (570 to Belgium and 521 to the United States); 1,630 tons of 
cement copper (800 to Japan, 628 to Belgium, 85 to Argentina, 66 to 
Sean Ys and 51 to Italy); and 180 tons of precipitates (all to Ger- 
many). : 


TABLE 33.—Principal types of copper exported from Chile in 1951, by countries, 
in metric tons 


Refined diia 
tandar 
(blister) Total 
Electrolytic Fire-refined 
pS EA 96, 466 103, 3 08 39, 898 239, 672 
A A A Jia qu si 4, 693 2 9, 640 
FHHOÓ A A RA 4, 877 10,994 1. osse ue 15, 121 
Greg Braut AA S bec rU mau di 6, 172 3, 827 , 
got A AA 104 3, 038 5, 008 8, 150 
LO AA RAR 5, 680 IP AA , 809 
ANO == a 4, 302 Uli 4, 314 
A A EE PAI A OSL EE EE 2, 081 
Denmark AAA AA A PRA 1524 EE 1, 524 
IQ o o Vi a EA AE E IPM ss 
Other COLONOS otero 134 1, 178 203 1 515 
AOE: EE 118, 337 128, 371 58, 576 305, 284 


Japan.—Production of copper in Japan had trended upward since 
the lowest of recent years was established in 1946, and this pattern 
was followed in 1951. Consumption likewise rose. According to the 
American Bureau of Metal Statistics Yearbook, Japanese consump- 
tion of copper was 95,398 metric tons in 1951 compared with 27,240 
in 1946. Of the 1951 total, nearly 50 percent was estimated to have 
come from scrap. 

Northern Rhodesia.—Copper production in Northern Rhodesia 
established a new alltime peak in 1951 for the second successive year. 
The 1951 output was 7 percent above 1950 and 20 percent over the 
earlier record in 1940. 

The expansion in 1951 resulted despite continuing shortages of coal 
owing, in large part, to inadequate transportation facilities. Accord- 
ing to a recent report, Rhodesia Railways was to receive a £5,000,000 
Economic Cooperation Administration loan with provision, among 
other things, that 21 percent of Southern Rhodesia’s output, when 
production of salable coal and coke equals 200,000 tons a month, was 
to be made available to Northern Rhodesian copper mines. More- 
over, expansion of coal production under way at the Wankie colliery 
was expected to provide more fuel to Northern Rhodesian copper 
mines. Part of the additional supplies of coal was expected merely 
to replace wood burning. The report stated that 125 square miles of 
forest had been cut to provide fuel equivalent to 780,000 tons of coal. 
New companies were formed or planned to further exploit Northern 
Rhodesian mineral deposits, the first of which was the Chibuluma 
Mines, Ltd., a subsidiary of Mufulira. The ECA granted a loan, the 
equivalent of about £8,000,000, to this company for developin the 
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mine. The firm will repay the agency in shipments of copper and 
cobalt to the United States stockpile. Development was proceeding, 
with annual production of 16,000 tons of copper and 250 tons of cobalt 
in prospect. Active prospecting was being carried out by a new 
company, Rhodesian Selection Trust (Services), Ltd., on behalf of 
four other new companies formed in 1951 (Chisangwa, Mwinilunga, 
Kadola, and Luapula). Several thousand square miles west of exist- 
ing copper mines were covered by the exclusive prospecting licenses 
granted to these companies by the British South Africa Co." Copper 
companies assigned some of their own labor to the Wankie colliery to 
alleviate its labor shortage and obtained additional coal as a result. 
Another report indicated that the Interterritorial Hydroelectric Power 
Commission had recommended a gigantic hydroelectric power project 
to provide an eventual capacity of 1,000 megawatts. The project 
would involve creation of a lake 200 miles long at Karika Gorge on 
the Zambesi River at a cost of £174,504,000. The commission esti- 
mated that at an initial cost of £43,519,000, 385 megawatts could be 
made available by 1961 for transmission to the copper fields.® 

A total of 3,970,400 short dry tons of ore, averaging 2.38 percent 
copper, was mined by Roan Antelope Copper Mines, Ltd., in the fiscal 
year ended June 30, 1951, or 18 percent above production in 1950. 
Company concentrates smelted during the year yielded 83,462 short 
tons of blister copper, compared with 71,184 tons in the year ended 
June 30, 1950. Blister copper was produced in addition for Nchanga, 
as reported later. Ore reserves at the end of June 1951 were reported 
as 90,302,734 short tons of ore averaging 3.27 percent copper. 

The Rhokana Corp., Ltd., smelter produced 137,923 short tons of 
copper in the fiscal year ended June 30, 1951, compared with 134,218 
tons in the fiscal year ended June 30, 1950. Of the 1950-51 total, 
5,952 tons (17,557 in 1949-50) was blister and 87,193 (72,309) anode 
copper for Nkana, and 9,648 tons (39,866) was blister and 35,130 
(4,486) anode copper for Nchanga. Ore reserves at the end of June 
30, 1951, were as follows: 


Copper 

Short tons (percent) 

Nkana north ore body. ........- eM ii es ER 30, 124, 000 2. 97 
Nkana south ore body... ..........-.....-. eee eee 20, 165, 000 2. 78 
Mindola ore body....-..---------.-.-_-.------------ 52, 316, 800 3. 53 
foci fe ToC PONENS 100, 605, 800 3. 21 


Rhodesia Copper Refineries, Ltd., produced 68,865 long (77,129 
short) tons for Rhokana in 1951 compared with 64,864 long (72,648 
short) tons in 1950. "The operations of the electrolytic plant were 
reported hampered by coal shortage, so that the company's expecta- 
tion that total production would be electrolytic copper in the fiscal 
year ended June 30, 1951, was not realized. Total electrolytic copper 
production of Rhodesia Copper Refineries, Ltd., was 107,935 short 
tons compared with 72.648 tons in the year ending June 30, 1950. 

In the year ended March 31, 1951, 1,379,198 short tons of ore 
averaging 6.47 percent copper was mined by Nchanga Consolidated 
Copper Mines, Ltd. Developed and partly developed reserves in 

? Mining Journal (London), Annual Review Number—1952 Edition: Northern Rhodesia, May 1952, 


p. 119. 
$ Mining World, Rhodesia Gets ECA Funds for Rail Expansion: Vol.13, No. 10, September 1951, p. 47. 
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Nchanga West ore body, as of April 1, were 10,438,731 tons, averaging 
7.31 percent copper, a net increase of 1,727,820 tons after allowing for 
ore mined and adjustments. The total reserves on April 1 were as 


follows: 
Copper (percent) 


Short tons Total Oxide 

Nchanga West.. ------------------------------- 42, 999, 491 6.99 3.03 
Nehanga River Lode..............-............. 2, 280,000 4.21 2.92 
Chingola........- A E MUNDO PS Ore eee ay 2,000,000 7.00 6.60 
ben Ee 89, 580,000 3.48 2,19 
Total_..-...---..------------------ ee 136, 859, 491 4.65 2,53 


Company plans called for expansion of production from 64,000 long 
(nearly 72,000 short) to 108,000 long (121,000 short) tons, possibly 
by the end of 1952. In addition to the copper smelted for Nchanga 
by Rhokana, already reported, the Roan Antelope and Mufulira plants 
produced from Nchanga concentrates 16,572 and 4,917 short tons of 
blister, respectively, in the year ended June 30, 1951. 

Mufulira Copper Mines, Ltd., mined 3,355,143 short tons of ore, 
averaging 3.36 percent copper, in the fiscal year ended June 30, 1951. 
Blister copper production amounted to 86,046 long (96,372 short) 
tons from company ore, in addition to which Rhokana obtained 
fluxing ore from Mufulira which yielded 635 long (711 short) tons of 
blister. Concentrates smelted for Nchanga were additional to the 
foregoing. Good progress was reported on construction of the new 
electrolytic refinery. The first section of 36,000 tons was expected to 
start production in 1952 and doubling of capacity to be effective by 
1954. The end product was to be electrolytic cathodes at first but 
refined shapes when the plant was completed. Estimated ore reserves 
at the end of the fiscal year follow: 


Copper 

(per- 

Short tons cent) 
MUEVA e iia 114, 132, 000 4.07 
ter eran eege 25, 000, 000 3.46 
3j D —— —————— e ack 21, 000, 000 9.47 
Chibulumü...2- 2 acci eek ee a es Ec adt 7, 900, 000 5.23 
Lotina a cta ta oe soe et 167, 432, 000 3.95 


Peru.—Mine output of copper rose to 32,274 metric tons in 1951 
and to the highest annual total since 1944. The chief copper-producing 
company is the Cerro de Pasco Corp., which also produces important 
tonnages of lead, zinc, and silver. ‘The annual report of the company 
to stockholders reported on conditions in Peru as follows: 


Political and economic conditions in Peru were stable throughout the year. 
The Government's removal of economic controls and elimination of subsidies of 
various kinds during the past two years were acts of farsighted statesmanship and 
were well justified. 

Due to the increased volume of metal production and higher metal prices, the 
first year of the operation of the Mining Code, despite reduced tax rates for the 
mining industry, witnessed a sharp increase in the total amount of taxes payable 
to the Peruvian Government by the industry. The experience of the past year 
justifies the expectation that the Mining Code will continue to be advantageous 
to Peru through stimulating new capital investment in the industry, increased 
employment and higher production of metals. 
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The American Smelting & Refining Co. program of diamond drilling 
on the Toquepala copper project, a porphyry-type deposit in Southern 
Peru, was almost completed at the end of the year. The company 
stated that tentative ore-reserve estimates indicated an economic 
deposit of large size susceptible to mining by open-pit methods. 
Decision with respect to placing either Toquepala or Quellaveco, 20 
miles away and exploration of which was completed in 1950, on an 
operating basis depended upon detailed investigations of power, 
water, railway, and port facilities. 


Feldspar 


By Brooke L. Gunsallus and F. P. Uswald 
d 
GENERAL SUMMARY 


RUDE feldspar production in 1951 decreased 2 percent in tonnage 
C but increased 10 percent in value over 1950, according to reports 

by producers. Imports of crude increased but remained a minor 
part of the total supply picture. Sales of ground feldspar by mer- 
chant mills increased 2 percent in quantity and 9 percent in value. 
Receipts of crude by merchant mills did not match the increased de- 
mand for ground, the difference being met by net withdrawals from 
stocks. The quantity of ground feldspar sales shipped to the pottery 
industry increased 17 percent. Sales to the enamel industry decreased 
34 percent and to the glass industry 7 percent in 1951 over 1950. In 
1951, as in 1950, the output of the pottery industry kept pace with 
the increase in the demand for its products brought about by postwar 
expansion in other fields. The production of whiteware, sanitary 
ware, and high-tension electrical insulators accounted for the greater 
part of the increase. 

Certain restrictions in the use of steel, cobalt, and other materials, 
imposed in emergency regulations, caused & decided drop in enamel 
production and resulted in à proportional decrease in the consumption 
of feldspar. 'The automotive industry's inability to procure steel 
automatically lessened the demand for flat glass, a large consumer of 
feldspar. The substitution of aplite, nepheline syenite, and blast- 
ee slag in glass-container formulas also curtailed the demand for 

eldspar. 

Imports of crude feldspar from Canada increased 38 percent in 1951 
compared with 1950. Imports of crude nepheline syenite dropped to 
a negligible quantity in 1951, after having decreased sharply in 1950. 
Imports of ground nepheline syenite, on the other hand, increased 
21 percent in 1951 compared with 1950. These changes were mainly 
the result of the transfer in 1950 of the grinding operations of the 
American Nepheline, Ltd., from Rochester, N. Y., to Lakefield, 
Ontario, Canada. Except for a few scattered shipments, all future 
imports were expected to be in the ground form. Total sales of aplite 
in 1951 decreased 5 percent over 1950. Substitution of blast-furnace 
slag for aplite in glass-container production accounted in part for 
this decrease. 
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TABLE 1.—Salient statistics of the feldspar industry in the United States, 
1942-46 (average), and 1947-51 


1942-46 
(average) 1947 1948 1949 1950 1951 
Crude feldspar: 
Domestic sales: 
Long tons......- ad 366, 658 459, 910 460, 713 369, 378 407, 925 400, 439 
Valio EE $1, 924, 509 [$2, 410, 940 |$2, 564, 387 |$2, 278, 441 |$2, 558, 390 |$2, 815, 687 
SE per long ton....... $5. 25 $5. 24 $5. 57 $6. 17 $6. 27 $7. 03 
ports: 
Long tons...............-...- 12, 652 16, 685 31, 047 15, 826 12, 367 17, 128 
HTC $08, 280 687 $219, 785 $107, 925 $84, 136 $146, 565 
Average per long Lon. $7. 77 $7. 47 $7. 08 $6. 82 $6. 80 $3. 56 


Ground feldspar: 
Sales by merchant mills: 


Short tons. ...........-.....- 371,745 | 482,700 506, 451 386, 707 446, 523 454, 615 
CH TEE $4, 114, 606 |$5, 861, 141 |$6, 462, 231 |$5, 609, 101 |$6, 343, 619 |$6, 932, 878 
Average per short ton...... $11. 07 $12. 14 $12. 76 $14. 50 $14. 21 $15. 25 


DOMESTIC PRODUCTION 
CRUDE FELDSPAR 


Production of crude feldspar in 1951 decreased 2 percent over 1950, 
but the total value increased 10 percent. The average value per long 
ton was $7.03 compared with $6.27 in 1950. Eleven states reported 
production in 1951 the same as in 1950. 


TABLE 2.—Crude feldspar sold or used by producers in the United States, 1946-51 


Value 


Long Long 

Year tons Year ions 
Average Total | Average 
1040... Loren 508, 380 | $2, 594, 099 $5. 10 || 1949.............. 369,378 | $2, 278, 441 $6. 17 
ME er ee nae - 459, 910 10, 940 5.24 || 1950.............. 407,025 | 2,558,390 6. 27 
1948.............. 460, 713 | 2,564, 387 5.57 || |: IA 400, 439 | 2,815, 587 7. 03 


TABLE 3.—Crude feldspar sold or used by producers in the United States, 
1949-51, by States 


1949 1950 1951 
State SE AAA 
Long tons Value Long tons Value Long tons Value 
Colorado.....................- 60, 966 $341, 049 59, 457 
Connecticut. ...............-- 12, 659 , 044 13, 580 
BIDS catador 18, 286 130, 275 17, 487 
North Carolina............... 160, 916 973, 431 183, 027 
South Dakota...............- 32, 272 156, 548 43, 875 
Virginia. ....................- 33, 936 , 442 26, 879 
Other States 1................. 50, 343 347, 652 63, 020 
Total... 222.2 360,378 | 2,278, 441 407,925 | 2, 558, 390 400, 439 2, 815, 587 


1 Includes Arizona, California, Georgia, New Hampshire, New York (1949), Texas, and Wyoming (1949). 


Colorado, New Hampshire, and North Carolina showed decreases 
from 1950 output. The principal producer was North Carolina with 
166,361 long tons (42 percent of total), Colorado was second with 
50,451 long tons (13 percent of total), and South Dakota third with 
48,559 long tons (12 percent of total). 
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GROUND FELDSPAR 


Sales of ground feldspar by merchant mills in 1951 reached 454,615 
short tons, an increase of 2 percent over 1950, but lower than in 1947 
and 1948. The total value increased 9 percent over 1950, and the 
average selling price per ton was $15.25, an increase of 7 percent. 
The number of producing States was 14, the same as in 1950. 


TABLE 4.—Ground feldspar sold by merchant mills ! in the United States, 1947-51 


Domestic feldspar Canadian feldspar Total 
Year Active Value Value 
mills ! 
pus em yd ———— Ca Value 
ns ons ns 
Aver- Aver- 
Total age Total 
IIT rd E 26 | 464, 179 | $5, 461, 576 | $11.77 | 18,521 | $399, 565 | $21.57 | 482, 700 | $5, 861, 141 
IM S rasa ss 28 | 487,070 5, 901, 050 12.30 | 19,381 471, 172 24.31 | 506, 451 6, 462, 231 
IMMO WEE 27 | 369, 824 5, 212, 246 14.09 | 16, 883 396, 855 23.51 | 386, 707 5, 609, 101 
OLA ANA ARS 23 | 429,787 5, 952, 019 13.85 | 16,736 | 391,600 23.40 | 446, 523 6, 343, 619 
111 ee 23 | 441,816 | 6,633,378 | 15.01 | 12,700 | 299,500 | 23.40 | 454,615 | 6,932,878 


1 Excludes potters and others who grind for consumption in their own plants. 


As had been the case for several years, North Carolina again was 
by far the largest grinder of feldspar, followed by Colorado, South 
Dakota, and Tennessee. Colorado was the only State among the 
large grinders to show a decrease in 1951; but production in Illinois, 
New Jersey, New York, and Tennessee also declined. Increases were 
shown ranging from 1 percent for Connecticut-New Jersey to 33 
percent for Georgia-Virginia. 


TABLE 5.—Ground feldspar sold by merchant mills ! in the United States, 
1949-51, by States 


1949 1950 1951 


State 


Ac Ac 
Value tive Eer Value tive oe Value 
Colorado. ....---------- $727,980 | 2| 62,870 | $663,712] © | © (3) 
onnecticut.........-- 
Mor Ho LA ERE e, 030 d ` } 25, 532 s10, so |{ 2|} 25,740 | $528,246 
nee A B 1816 VM j|] 47,766 | 668, 347 
Mane. os 995, 227 3 19, 938 CR 3 | 20,504 | 370,268 
ew Hampshire....... 
NOW YOLE sisi e (n à 2 1 34, 149 716, 660 
ie AS cross 2,203, 604 { 3 [}200,373 | 2,526,268 |{ 3 | 197, 704 | 2,886, 655 
Undistributed #........ 1,945,251 | 11 | 137,801 | 2,200,320 |. 7 | 128,763 | 1,756, 712 
Total..-.-------- 5,600,101 | 23 | 446,523 | 6,343,619 | 23 | 454,615 | 6,932, 878 


1 Excludes potters and others who grind for consumption in their own plants. 

2 Included with ‘‘Undistributed.”’ 

3 Includes (number of active mills in parentheses) Arizona (1), California (1), Colorado (2 in 1951), Georgia 
(1in 1949-50), Illinois (1), New Hampshire (3 in 1949, 2in 1950), New York (3 in 1949, 1 in 1960), South Dakota 
(2), and Virginia (2 in 1949-50). 


The percentage of total shipments from several States was: North 
Carolina-Tennessee, 43 percent (45 percent in 1950); Georgia-Virginia, 
11 percent; New York-New Hampshire, 7 percent; Connecticut-N ew 
on 6 percent (same in 1950); and Maine, 5 percent (4 percent in 
1950). 
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The Appalachian Minerals Co., Monticello, Ga., lost its plant by 
fire in November 1951 and was not expected to resume operations 
until the early part of 1953. The feldspar quarries worked by this 
company were among the few deposits of high potash spar in operation 
in the United States. 


CONSUMPTION AND USES 
CRUDE FELDSPAR 


Many merchant grinders also mine feldspar, either themselves or 
through affiliated firms. A large part of their supply of crude feld- 
spar, however, is obtained from small operators who sell their product 
principally to the merchant mills. The tonnage of feldspar and feld- 
spathic rock treated in flotation plants is increasing. 

Most of the consumers of feldspar buy material already ground, 
sized, and ready for use in their products. Some pottery, enamel, 
and soap manufacturers, however, purchase all or part of their require- 
ments crude and crush, or grind it to their own specifications in their 
own mills. Some Canadian crude feldspar is purchased direct by 
consumers in this country. Manufacturers of artificial teeth annually 
consume a small tonnage of very carefully selected crude feldspar, 
which must be free from grit and is marketed at a considerable 
premium over No. 1 grade commercial feldspar. 


GROUND FELDSPAR 


The glass, pottery, and enamel industries consumed 99 percent of all 
ground feldspar in 1951 compared with a like percentage in 1950 and 
1949. In 1951, glass accounted for 43 percent, pottery 51 percent, 
enamel 5 percent, and other industries, including soaps and abrasives, 
the remaining 1 percent. The tonnage shipped to the pottery in- 
dustry increased 17 percent, but shipments to the enamel industry de- 
creased 34 percent and to the glass industry 7 percent. Shipments to 
all other industries using ground feldspar increased about 14 percent 
in 1951. 


TABLE 6.—Ground feldspar sold by merchant mills in the United States, 
1949-51, by uses 


1949 1950 1951 
Use 
Short Percent of Short Percent of 
tons total tons total 
Ceramic: 
Glass. .................... 212, 481 47.6 197, 483 43. 4 
Pottery AAA 197, 817 44.3 231, 725 §1.0 
Enamel................... 33, 037 7.4 21, 778 4.8 
Otherceramicuses........| |  ) 30|  ()  |]|............|.-.-...-.-..].-.-...-. ....].-.-..-....-- 
Soaps and abrasives........... 3, 028 .7 2, 832 .6 
ther uses.................... 160 (1) 797 .2 
Total. A 446, 523 100. 0 454, 615 100. 0 
1 Less than 0.05 percent. 


The percentage of total consumption for the principal States in 
1951 was as follows, the comparable 1950 figures being shown in paren- 
theses: Ohio, 15 percent (15 percent); Pennsylvania, 18 percent (13 
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percent); Illinois, 12 percent (13 percent); New Jersey, 12 percent (12 
percent); West Virginia, 8 percent (8 percent); and New York, 7 per- 
cent (5 percent). 


Shipments to all States held their own in 1951, except for slight de- 
creases in Indiana, Maryland, and Tennessee. 

Names and addresses of merchant grinders of feldspar in the United 
States are listed below: 


Abingdon Potteries, Inc., Abingdon, Ill. 

Appalachian Minerals Co., Monticello, Ga. 

Black Hills Tin Co., Tinton, S. Dak. 

Carolina Mineral Co., Inc., Kona, N. C. 

Clinchfield Sand & Feldspar Corp., 618 Mercantile Bldg., Baltimore, Md 

Consolidated Feldspar Corp., Trenton Trust Bldg., Trenton, N. J. 

Eureka Mica Mining & Milling Co., Portland, Conn. (Eureka Flint & Spar Co., 
Inc., 190 West State St., Trenton, N, J., sales agent). d 

Feldspar Flotation, Inc., Spruce Pine, N. C. 

Feldspar Milling Co., Burnsville, N. C. 

Genesee Feldspar Co., 3600 Boxart St., Rochester 12, N. Y. 

Golding-Keene Co., 1401 New York Ave., Trenton, N. J. 

J. F. Morton, Inc., P. O. Box 246, Bellows Falls, Vt. 

North Carolina Feldspar Corp., Érwin, Tenn. 

Northern Feldspars Corp., West Rumney, N. H. 

Standard Flint & Spar Corp., New York Áve., Trenton 8, N. J. 

Topsham Feldspar Co., Topsham, Maine. 

United Feldspar & Minerals Corp., 10 East 40th St., New York 16, N. Y. 

Western Feldspar Milling Co., 1333 W. Maple Ave., Denver, Colo. 

Worth Spar Co., P. O. Box 763, Middletown, Conn. 


Aplite 


Carolina Mineral Co., Inc., Kona, N..C. 
Dominion Minerals, Inc., Piney River, Va. 


TABLE 7.—Ground feldspar shipped from merchant mills in the United States 
1946-51, by State of destination, in short tons 


Destination 1946 1947 1948 1949 1950 1951 
CAM daa 8, 641 7, 395 8, 406 8, 385 (1) () 
TENSA 68, 73 72, 212 66, 06 51, 202 56, 513 53, 940 
EL e cas aa dare a 47, 756 44, 864 37, 774 25, 962 28, 875 25, 692 
WMarglinds rata 18, 374 19, 531 19, 832 16, 371 20, 861 19, 109 
Massachusetts........-------- 3, 009 3, 906 4, 437 1, 944 5, 733 6, 176 
LLE RA REA 41, 340 43, 969 52, 587 44, 243 53, 430 54, 988 
Now YOkk.. cansa consbadacanee 19, 420 20, 279 20, 887 19, 900 22, 362 31, 086 
Obi cries rase AIM CUR 47, 031 63, 939 64, 805 52, 533 68, 186 70, 245 
OIJAhoma. -aciscvercesacers 14, 411 13, 248 13, 315 15, 722 
Pennsylvania...............- 70, 706 84, 026 87, 021 57, 160 57, 190 , 306 
Tennessee. .. .---------------- 18, 337 10, 263 10, 211 7,917 11, 202 10, 670 
West Virginia................- 66, 024 51, 129 60, 310 30, 393 37, 246 37, 062 
Wisconsin. . .........--------- 10, 317 9, 958 11, 741 10, 749 12, 580 11, 558 
Other destinations 2. ......... 36, 096 37, 981 49, 061 44, 226 72, 345 73, 794 

IENS T AD P AEE EEE 470, 199 482, 700 506, 451 386, 707 446, 523 454, 615 


1 Included with “Other destinations”; separate figure for State not available. 

2 Includes Arkansas, California MR ES Colorado, Connecticut, Kentucky, Louisiana, Michigan, 
Minnesota, Mississippi, Missouri, Oklahoma (1950-51), Puerto Rico (1946-50), Rhode Island, Texas, Wash- 
ington (1946-50), shipments that cannot be segregated by States, and small shipments to Canada, England, 
Mexico, and other countries. Also includes specified shipments to Alabama (1949), District of Columbia 
(1947), Florida (1949), lowa (1947), Kansas (1948), Maine (1948 and 1950), and North Carolina (1947). 


PRICES 


Quotations of prices for crude feldspar do not appear in the trade 
press. Average values are computed from the returns of producers 
reporting their output annually to the Bureau of Mines. In 1951 
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the average selling price per long ton for all feldspar mined in the 
United States was $7.03 compared with $6.27 in 1950 and $6.17 in 
1949. 


The average realization per short ton for ground feldspar in 1951 
was $15.25, an increase of over 7 percent from 1950. Of the large 
producing States, the State having the highest average value per 
short ton was New Jersey ($26.64), followed by New York ($23.40) 
and Illinois ($20.47). 'The lowest average value per short ton was for 
Colorado ($11.11). 


Quotations on ground feldspar appearing in E&MJ Metal and Min- 
eral Market reports for 1951 were the same as in 1949 and 1950 as 
follows: North Carolina, bulk carlots, 200-mesh, $18.50 per short ton; 
325-mesh, $22.50; glass feldspar, No. 18, $12.50; and semigranular, 
$11.75 (add $3.00 per ton to bulk quotation for bags and bagging). 
Virginia feldspar presented the same price picture in 1951 as in 1949 
and 1950, as follows: No. 1, 230-mesh, $18.50 per ton, and 200-mesh, 
$17.50; No. 17 glassmakers’ feldspar, $11.75, and No. 18, $12.50. 
Enamelers’ feldspar was listed at $15 to $18 throughout 1951. 


FOREIGN TRADE ! 


Imports for consumption of crude feldspar in 1951 totaled 17,128 
long tons (all from Canada), valued at $146,565. Compared with 
1950, there was a 38-percent increase in tonnage and a 74-percent 
increase in value. This tonnage of crude feldspar imported was the 
largest since 1948. 


TABLE 8.—Feldspar imported for consumption in the United States, 1946—51 
[U. S. Department of Commerce] 


Crude Ground Crude Ground 
Year UT i — 5 Year cx (Sie Deak fas 
Tong Value Long Value rone Value poen Value 
1046.........-. 16,365 | $127, 517 (3) $2 || 1949........... 15,826 | $107,925 |........]........ 
1947. .........- 16, 685 124, 587 |........|]......... 1950. .........- 12, 367 84,136 |........|........ 
1948. .......... 81, 047 219, 785 (1) 328 || 1951........... 17, 128 146, 565 (t) $26 
1 Less than 0.5 ton. 


Ground feldspar exported from the United States, as reported by 
merchant grinders in 1951, totaled 2,406 short tons, & drop of 41 per- 
cent below 1950. Countries of destination were Mexico, Canada, and 
the United Kingdom. | 


Cornwall Stone.—Unmanufactured cornwall-stone imports for con- 
sumption for 1951 amounted to 944 long tons compared to 1,128 long 
tons for 1950. Imports of ground cornwall stone were 110 long tons 
for 1951, about the same as for 1950. The source of imports, either 
crude or ground, is the United Kingdom. 


1 Figures on imports are compiled by M. B. Price and E. D. Page of the Bureau of Mines, from records 
of the United States Department of Commerce. 
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TABLE 9.—Cornwall stone mper apr conepmyuon in the United States, 


IO. S. Department of Commerce] 


Unmanufactured Ground . Unmanufactured Ground 
Year u m 
tong Value tong Value ror Value tong Value 
$6, 031 80 | $1,806 || 1949........... 772 | $11, 200 20 $572 
706 9, 522 148 3, 124 Ob... 1, 128 11, 792 111 2, 160 
1, 124 15, 633 117 2, 719 || 1951........... 944 9, 453 110 3, 462 


NEPHELINE SYENITE 


Nepheline syenite is a quartz-free crystalline rock consisting largely 
of nephelite and albite and microcline feldspar. Impurities may be 
iron-bearing minerals, such as black mica and magnetite, and other 
minerals, such as zircon and corundum. Used originally almost en- 
tirely in glass manufacture, substantial quantities now are consumed 
in making pottery. 

Domestic Deposits.—Nepheline syenite occurs in New Jersey, 
Arkansas, and other localities in the United States, but all the domes- 
tic material found thus far in any appreciable tonnage has contained 
too much iron for ceramic purposes. A thorough study of the Arkansas 
syenite was initiated in 1950 to determine a method for removing the 
iron-bearing minerals.” 

Uses.—Since its first known commercial use about 15 years ago, 
nepheline syenite has found wide application in the ceramic industry. 
In the whiteware industry it is used both as a body and as a glaze 
ingredient for sanitary and electrical porcelain, semivitreous dinner- 
ware, hotel china, fine translucent china, floor- and wall-tile, art 
pottery, porcelain liners and balls, and kitchenware. The glass in- 
dustry favors its use because of its high alumina content. In enamels 
nepheline syenite is used as a frit ingredient in ground and cover 
coats for sheet steel and cast iron. It is used as a mill addition material 
for ground-coat enamels. Other industrial applications include its 
use as a fired bond in abrasive grinding wheels and as an intermediate 
bond for refractory cements. 

Prices.— Quotations on crude nepheline syenite are not reported 
in trade journals; for years before 1951 the average values per ton of 
imports for consumption into the United States were taken as an 
approximation of the crude value for this material. However, the 
average value of imports for 1951 cannot be taken to be representative 
of crude values in general because of the small tonnage imported. 
Only small ee shipments of crude material were imported in 
1951, because the American Nepheline, Ltd., of Ontario, Canada, 
had closed its grinding plant at Rochester, N. Y., the only syenite 
grinding plant in the United States. According to the Oil, Paint and 
Drug Reporter for December 1951, quotations on ground nepheline 
syenite were as follows: Glass grade (24-mesh), bulk, f.o.b. Roches- 
ter, N. Y., $14.25; and pottery grade (200-mesh), bulk, f.o.b. Roches- 
ter, N. Y., $18.25. These prices were the same as in December 1950. 

Foreign Trade.—Imports of crude nepheline syenite decreased 97 
percent from 1950, while imports of ground material increased 21 


¿Manufacturers Record, vo). 120, No. 2, February 1951, p. 76. 
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percent. The average value per ton (foreign market value) of ground 

nepheline ¿be imported was $14.23 in 1951. Canada was the sole 

supplier of both crude and ground material. 

TABLE 10.—Nepheline syenite imported for consumption in the United States 
1946-51 


[U. S. Department of Commerce] 


Crude Ground Crude Ground 
CS Short Short Xe Short Short 
or or or or 
tons Value tons Value tons Value tons Value 
1946........... 51,852 | $206, 613 1,018 | $11,137 || 1049........... 41, 215 | $167, 567 | 18, 779 |$248, 224 
1047........... 2 194, 283 l........L.......- 1950........... 06 36, 4 4 


54, 38 : 8, 63 242 | 70%, 008 
1948 ooo 53,570 | 214,747 | 7 577 | 130,860 || 1951........... 251 3,595 | 65,522 | 932, 661 


Canada.—The American Nepheline, Ltd., Lakefield, Ontario, 
Canada, instituted a large expansion of production facilities which 
would make available an additional 2,000 tons per month of glass 
and pottery grade material to take care of the steadily increasing 
demand. The history of this pen and the details of the expan- 
sion program were given in an article published in 1951.4 

Europe and Asia.—Deposits of nepheline syenite are known to 
exist in U. S. S. R. and have been tested for use in the ceramic in- 
dustry, but production data are not available. Deposits in India 
and Finland have been reported, but no development work has 
been recorded. 

APLITE 


The tonnage of aplite produced in 1951, as well as its value, showed 
slight decreases under 1950. The only producers of aplite were Do- 
minion Minerals, Inc., Piney River, Va., and Carolina Mineral Co., 
Inc., Kona, N. C. The operations were in Amherst and Nelson 
Counties, Va., near Piney River. The Bureau of Mines is not at 
liberty to publish production or sales data. 

New York State College of Ceramics reported substantial progress 
on aplite research. Aplite appeared to have wider prospective markets 


in the glass field. 
TECHNOLOGY 


Although the feldspars vary considerably in chemical composition, 
their structural form is quite simple, and the properties of the various 
groups are explained by crystal chemistry concepts.* 
The practice of froth flotation in the feldspar industry is increasing. 
A plant to produce 20-mesh glass-grade feldspar with a capacity of 
3,500 short tons per month began operations at Spruce Pine, N. C., in 
August 1951.6 The demand for high potash feldspar has encouraged 
the use of flotation in processing feldspar in pegmatite dikes.’ The 
origin, classification, and uses of feldspar were discussed in a 1951 
article.® 
* The Glass Industry, vol. 32, No. 3, March 1981, p. 147. 

ios po MES E., American Nepheline's Output Upped: Pit and Quarry, vol. 44, No. 5, November 
M Hauth, W. E. Jr., Crystal Chemistry: Ceramic Bull., vol. 30, No. 4, April 1951, pp. 137-139. 
% Rock Products, vol. 54, No. 5, May 1951, p. 87; Mining World, vol. 13, No. 6, p. 74. 


? Mining Engineering, vol. 190, No. 2, February 1951, p. 131, 
$ Fliener, Frank L. and Wilson, Ben Hur, News item: Mineralogist, vol. 19, No. 6, June 1951, pp. 290-206. 
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WORLD REVIEW 


The estimated world production of feldspar in 1951, as shown in 
table 11, was 725,000 metric tons, an increase of 4 percent compared 
with 1950. The output of China and U. S. S. R., for which no data 
are available, was not included in the total. 

The production of feldspar in the United States and some other 
world production districts decreased. Countries showing increases 
were Argentina, Canada, France, Italy, Japan, and Norway. The 
ratio of United States output to estimated world output in 1951 was 
56 percent compared with 59 percent in 1950. The Department of 
Natural Resources of Canada announced Sch of samples from 
Saskatchewan's first major feldspar discovery showed it to be high- 
quality feldspar suitable for the manufacture of pottery and glass. 


TABLE 11.—World production of feldspar, 1947-51, by countries, in metric tons ! 
[Compiled by Helen L. Hunt] 


Country ! , 1947 1948 1949 1950 1951 

Argentina (shipments)..................-- 5, 000 (2 (3) (3) (2) 
WSEAS: IRMA e A 8, 566 9, 767 10, 902 4 13, 276 14, 328 
AK USIH AA A nm reor Re 951 4 1, 106 1, 912 802 3,751 

HUNE AER AA ea ae eR. 1 11, 111 5 12, 000 
Canada (Ghipnients)... samo --- m 32, 753 49, 760 33, 518 4 32, 248 , 

Da e ARA e e a eiut ee 217 885 1 871 (2) 
le dl AAA A ear SP aC 1 8004.  . UU AAA eee cSt 
incor AI A 6, 781 6, 064 10, 074 8, 000 (2) 
BIRR A A A E A 44, 104 55, 343 45, 000 42, 000 66, 000 
Germany, Web... gege ie e a ui 21, 251 32, 921 49, 544 57, 899 46, 095 
dic fo EIA AE MO AA 1, 750 1, 003 863 1, 800 2 
SO A A A 19 (2) (2 (2) (2) 
Lo 0 RIA A r E 4 10, 031 4 15, 309 4 13, 522 14, 630 
Japan PATATA AAA 21, 496 6 25, 077 6 20, 055 4 13, 187 6 26, 528 

ELE RI ARE A OO) OU O PA ror 
TS) OP WR A E RZSSRERRR rero Ere rr 22, 140 83, 117 4 27, 482 4 23, 695 24, 000 
EE eege ee dag gie pn 29 300 E 2 
EE AR A 1, 137 1, 560 1, 240 (2) 1 
Southern N SLAM rx A AA 9, 520 1, 148 
SPAIN (QUAITV IIa e RA erro rm uo > 6, 600 396 1, 

as AUN AMA 37, 953 38, 687 38, 959 (2) (3 
Union of South Airiog. ere ee nn we pa e 1, 676 4 2, 574 4 8, 549 4 6, 001 9, 343 
United States (sold or used). ............... 467, 202 408, 107 975, ets 414, 472 406, 866 
E AS EL rrr erreur 843 4, 877 81 710 675 

Total (estimate) EEN 700, 000 4 770, 000 4 660, 000 4 700, 000 725, 000 


1 In addition to countries listed, feldspar is produced in China, Czechoslovakia, Rumania, and U. S. S. R., 
but data are not available, and no estimates are included in the total except for Rumania and Czechoslovakia. 

2 Data not available; estimate by author of chapter included in total. 

3 Includes some china stone. 

4 Revised figure. 

5 Estimate. . 

* In addition, the following quantities of aplite and other feldspathic rock were produced: 1948: 35,840 tons; 
1949: 50,943 tons; 1950: 45,679 tons; and 1951: 59,919 tons, 

7 There is some additional production of feldspar, but comparable figures are not available. 


? The Glass Industry, vol. 32, No. 1, January 1951, p. 32; Rock Products, vol. 54, No. 3, March 1951, p. 122. 


F erroalloys 
By Robert W. Geehan 


KC 


GENERAL SUMMARY 


EW HIGHS in production and shipments of ferroalloys reached 

in 1951 reflected increased steel production and particularly 

the increased demand for and production of alloy steels. 
Imports of ferroalloys and of the ores needed to produce them 
increased. Domestic production of these ores also was higher than 
in 1950. However, demand levels exceeded the supply of many 
alloying metals; this led to allocations and use restrictions. The 
value of shipments of ferroalloys in 1951 was $411,294,096. 

The ores used to produce ferroalloys are discussed in detail in the 
following chapters of this volume dealing with particular metals: 
Chromium, Manganese, Molybdenum, Titanium, Tungsten, Vana- 
dium, and Minor Metals. Cobalt and nickel, which are ordinarily 
used in alloy steels without the preliminary ferroalloy stage, are also 
discussed in separate chapters. 


PRODUCTION AND SHIPMENTS 


Production of ferroalloys reached a new high in 1951 with a total 
of 2,193,750 short tons. This compares with a previous high of 
2,032,980 tons in 1943 and with 1,871,000 tons in 1950 and represents 
a 17-percent increase over the 1950 production. In 1951 ferroalloys 
were made in 12 blast-furnace plants, 33 electric-furnace plants, and 
2 aluminothermic-furnace plants. Shipments of all classes of ferro- 
alloys from furnaces increased 11 percent in quantity and 22 percent 
in value over 1950. 

Pennsylvania again led all other States in quantity of production 
(31 percent), shipments (31 percent), and value of shipments (36 
percent) of United States ferroalloy transactions. New York fol- 
lowed Pennsylvania in production and value of shipments, but Ohio 
had the second largest quantity of shipments in 1951. Production 
and shipments of ferroalloys also were reported from Alabama, 
California, Florida, Indiana, Idaho, lowa, Kentucky, Montana, New 
Jersey, Oregon, South Carolina, Tennessee, Virginia, Washington, 
and West Virginia. 

Ferroalloys containing manganese are used to remove oxygen and 
sulfur from steel, but their most important function is to provide 
manganese in amounts sufficient to combine with any sulfur that 
remains in the steel. Steel containing sulfur becomes brittle when 
hot; if the sulfur is:combined with manganese it forms relatively 
harmless segregations and the difficulties in hot-working are minimized. 
As sulfur is present in the raw materials from which nearly all steel 
is produced, nearly all steel requires manganese. Another important 
use is in the production of manganese-type alloy steels and castings. 
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TABLE 1.—Ferroalloys produced and shipped from furnaces in the United 
States, 1950-51 


1950 1951 
Alloy Produc- Shipments Produc- Shipments 
Sos? — Ve (shore erem 
shor shor 
tons) sort Value tons) CE Value 
Ferromanganeso. ................- 719, 680 731, 421 1$116,043,055 791, 260 795, 745 |$122, 346, 198 
A O A A ME 42,375 | 65,1 3, 875, 823 77, 017 79, 168 5, 368, 989 
FOTO ba ute ATE dt us 742, 407 795, 072 | 75, 984, 345 861, 889 846, 111 93, 668, 232 
Ferrophosphorus.................. 50, 288 60,502 | 1,368, 548 52, 145 67, 891 1, 573, 215 
SE quits AUN a i a De WARD ARO 721 1,004 | 3,818, 904 1, 491 1, 458 9, 454, 342 
errotitanium. 222550220255 
a ri e ad MAREA DIS | &c2| sa 12,261 | — 12,165 
M ice e ten AAA AA | 29, 720 |)136,040,609 34, 893 |) 178,883,120 
OF DOIG OLIN. nsnsi , À : 
Calcium molybdate and com- 25, 626 SE 33, 133 : 
e EE e DEEN f 
Other ferroalloys looser 231, 131 289, 863 364, 557 369, 919 
dal) rca 1, 871, 000 | 1, 982, 216 |337, 131, 284 | 2, 193,753 | 2, 207, 350 | 411, 294, 096 


1 Silicomanganese, manganese briquets, forrochromium, ferrocolumbium, ferroboron, zirconium-ferro- 
silicon, and miscellaneous ferroalloys. 


Ferroalloys containing silicon have uses similar to those containing 
manganese; both may be considered scavengers, in that they either 
remove objectionable impurities or render them relatively harmless, 
and both are used to produce alloys. Silicon compounds are used 
mainly to remove oxygen from steel, and the consumption follows the 
trend for total steel production. Both silicon and manganese are 
frequently added to the same heat of steel; silico-manganese is often 
used when the combined action is desired. Silicon metal is not a 
ferroalloy but is included in this chapter because it has similar uses. 

Ferromanganese.—The ferromanganese produced in 1951 averaged 
76.05 percent manganese, a decrease of 0.91 percent from 1950, and 
came from 8 electric-furnace and 8 blast-furnace plants; this was an 
increase of 2 electric-furnace plants over 1950. Of the manganese ore 
used in 1951 for manufacturing ferromanganese, 93 percent was 
foreign, the same percentage asin 1950. The steel industry consumed 
nearly all of the ferromanganese used in 1951. 

Canada replaced Norway as the source of the largest amount of 
oporog ferromanganese in 1951, while Norway and France continued 
to be important sources, and very small quantities were received from 
Germany, Japan, and Yugoslavia. Expansions of plant facilities were 
described.! 

1 Daily Metal Reporter, Tenn-Tex Alloy To Build New Ferromanganese Plant: Vol. 51, No. 201, Oct. 19 
We of Mines Mineral Trade Notes, Manganese in Chile: Vol. 32, No. 6, June 1951, p. 15. 

Bureau of Mines Mineral Trade Notes, Manganese in Portugal: Vol. 32, No. 5, May 1951, p. 27. 


Mining Journal (London), ee in India: Vol. 32, No. 6039, May 18, 1961, p. 476. 
Mining World, Mexico: Vol. 13, No. 6, May 1951, p. 52. 
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TABLE 2.—Producers of ferroalloys in the United States in 1951 


Producer Plant Alloy 


Amen Agricultural Chemical | South Amboy, N.J_.| Ferrophosphorus (byproduct). 
O. 


Anaconda Copper Mining Co...... a S MI JFerromanganese. 

Bethlehem Steel Co................ Johnstown, Pa...... Do. 

Climax Molybdenum Co.......... Langeloth, Pa.......| Ferromolybdenum, calcium molybdate, 
molybdenum oxide, molybdenum silicide, 
ammonium molybdate, oxide  briquets, 
molybdenum trioxide, sodium molybdate, 
cobalt molybdenum, molybdenum sulfide. 

Alloy, W. va 

Ashtabula, Ohio....||Ferromanganese, silicomanganese, manganese 

Columbiana, Ohio .|| briquets, ferrosilicon, silicon briquets, zir- 
Electro Metallurgical Co.......... Holcomb Rock, Va .|) conium-ferrosilicon, ferrochromium, chromi- 

Niagara Falls, N. Y.|| um briquets. ferrotunesten, ferrovanadium, 

Portland, Oreg...... ferroboron, ferrocolumbium, ferrotitanium. 

Sheffield, Ala........ 

General Abrasive Co., Inc......... Niagara Falls, N. Y .| Ferrosilicon (byproduct). 

Globe Iron Co....................- Jackson, Ohio....... Silvery pig Iron. 

Hanna Furnace Corp.............. Buffalo, N. Y....... Do. 

Inland Steel Co. .................. E. Chicago, Ind.....| Splegeleisen. 

Jackson Iron & Steel Co........... Jackson, Ohio... Silvery pig iron. 

ard Aluminum & Chemical | Permanente, Calif...| Ferrosilicon. 

orp. 

Keokuk Electro-Metals Co. ....... Keomo ch Ile Ferrosilicon, silvery pig iron. 

E. J. Lavino & Co................- erie n es TIE Ferromanganese. 

Meta] & Thermit Corp............ Carteret, NIT Ferrotitanium. 

Molybdenum Corp. of America. ...| Washington, Pa..... Ferrotungsten, ferromolybdenum. molybdic 
oxide, ferroboron, manganese boride, calcium 

Anniston, Al wO, duct), ferrophosphorus (b 
on, Ala....... errosilicon (byproduct), ferrophosphorus (by- 

Monsanto Chemical Oo Columbia, Tenn.... \ product). 

New Jersey Zine Co................ o Pa... SE Eer cn -— i 

0, Le Ee errosilicon, simanal, ferroc um, ferro- 

Ohio Ferro-Alloys Oo (Favors, Wash...... } silicon boron. 

Oldbury Electro-Chemical Co..... Niagara Falls, N. Y.| Ferrophosphorus (byproduct). 

Pacific Northwest Alloys, Inc...... Mead, Wash. ....... Ferrosilicon, ferrochromium, ferrochrome sili- 
con. 

Calvert City, Ky.... F T : 
y errosilicon, silvery pig iron, ferrochromium, 

Pittsburgh Metallurgical Co....... {Charleston B N Ea | ferrochrome silicon. 

Tennessee Products & Chemical | Chattanooga, Tenn .| Ferromanganese, manganese briquets, ferro- 

DEP (Southern Ferro-Alloys silicon, silicon briquets. 
v.). 
Tennessee Valley Authority....... Muscle Shoals, Ala. .| Ferrophosphorus (byproduct). 


Titanium Alloy Mfg. Div., Na- | Niagara Falls, N. Y.| Ferrotitanium, ferrocarbontitanium. 
tional Lead Co. 
Clairton, Pa......... 


U. 8. Steel Corp. subsidiarles....... | DS Pa 777777] fFerromanganese, speigeleisen. 


Ensley, Ala......... 
Ferrosilicon, silicon briquets, alsifer, ferro- 
chromium, ferrochromium briquets, ferro- 


Niagara Falls, N. Y II vanadium, ferrotitanium, grainals, am- 
Vanadium Corp. of America....... oo Pa...... monium meta vanadate, titanium alumi- 
num, ferrocarbontitanium, eupro vanadium, 
manganese vanadium, alumino vanadium. 
Victor Chemical Works. ........... Mt. Pleasant, Tenn, | Ferrophosphorus (byproduct). 
Virginia-Carolina Chemical Corp. . E e tan e Ge Do. 
Westvaco Chemical Div., Food | Pocatello, Idaho..... Do. 


Machinery & Chemical Corp. 


Spiegeleisen.—Production of this alloy increased 82 percent in 
1951 as compared to 1950; this is the first increase in the production 
of this alloy since 1947. Spiegeleisen is in effect a high (15 to 30 
percent) manganese pig iron containing 4.5 to 6.5 percent carbon; 
it is made from the lower grade manganese-bearing material. 

Silicomanganese.—The silicomanganese produced in 1951 averaged 
67 percent manganese. This alloy is used to introduce manganese 
into low-carbon killed steels because of its low carbon-manganese 
ratio. 
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Manganese Briquets.—Manganese briquets are made from ferro- 
manganese or silicomanganese that has been crushed and bonded 
into briquets containing 2 pounds of manganese. 

Ferrosilicon.—From the standpoint of tonnage, more ferrosilicon 
is produced than any other ferroalloy. Ferrosilicon production and 
shipments, listed in table 1, includes ‘silvery pig iron, ferrosilicon of 
various grades, and ferrosilicon briquets. The average percent of 
silicon content of these products in 1951 was 9.3, 40, and 40, re- 
spectively. Silvery pig iron is produced in blast furnaces, ferrosilicon 
is manufactured in electric furnaces, and ferrosilicon briquets are 
produced from the latter and are standardized as to silicon content. 


TABLE 3.—Consumption of ferrosilicon, silicon metal, and miscellaneous silicon 
alloys in the United States in 1951, by end use, in short tons 


$ Iron-foun- 
Percent | Steel in- i 
Alloy silicon | gots and SCH KN Total 

content | castings neous 
nd A A AN 5-13 12, 742 21,357 | 197,529 231. 628 
A AAA ES A E 14-20 60, 618 9, 931 126, 827 197, 356 
TT AMI A BERE TASA 2 21-55 168, 135 21, 996 23, 229 213, 360 

A AS i Mg E EE 56-70 19, 576 371 559 ; 

DO RA E ee Ee e te E 71-80 45, 174 1, 289 11. 757 58, 220 
Del; MUEVE E EE EIPORC AT ER SO 81-89 4, 610 81 1, 966 6, 657 
ARA A AA P PT IA 90-95 6, 005 121 1, 990 8, 116 
Silicon metal or refined silicon-----------------------ļ---------- 5 11, 936 11, 949 
A leie MA A A A IAS 24, 641 5, 357 48, 675 78, 673 
IR at oe ee A, ER) 341, 509 60,508 | 424, 468 826, 485 


1 Data for castings made by companies that also produce steel ingots are included with ‘‘Steel ingots and 
castings” and excluded from “Steel castings." 

2 Nearly all this material is In the range from 40 to 55 percent silicon. 

3 Including Sil-X, alsifer, and ferrosilicon briquets. 


Table 3 lists the various grades of ferrosilicon and the silicon 
metal consumed, along with a breakdown of the end use based on a 
tabulation that lists the entire consumption of each reporting plant 
under the most important use at that location. Silvery pig iron 
is used chiefly by iron foundries. Standard-grade ferrosilicon (about 
50 percent silicon), consumed mainly by the steel industry, is used 
as & deoxidizer and solidifier in manufacturing most grades of killed 
and semikilled steel. The higher grade alloys are used in ladle 
&dditions in gray-iron foundries, in the manufacture of high-silicon 
steel for use in electrical equipment and spring steel, and in plants 
producing magnesium by the ferrosilicon method.  Ferrosilicon 
briquets are used at both steel plants and iron foundries. Silicon 
alloys containing other elements are produced for special uses. 

Silicon Metal.— Nearly three-quarters of the silicon metal consumed 
is used by the aluminum industry. Much of the remainder is used 
at plants producing “silicone” products and at establishments manu- 
facturing low-carbon alloys. 

Ferrophosphorus.—All ferrophosphorus in 1951 was produced in 
electric furnaces as a byproduct in the manufacture of phosphate 
fertilizers and other chemicals. Ferrophosphorus is used primarily 
as an addition agent in manufacturing certain open-hearth sheet steels 
to prevent sticking of sheets on packrolling. Exports were at a new 
high level of 55,044 tons; the previous high was 52,988 tons in 1948. 
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Ferrotungsten.——The ferrotungsten produced in the United States 
during 1951 was made in electric furnaces from both foreign and 
domestic ores. The total consumption of tungsten concentrates in 
the United States during the yen was 11,989 short tons (60 percent 
WO; basis), 2,310 tons of which was consumed in manufacturing 
ferrotungsten. This product is mainly used as a source of tungsten 
in high-speed steels. However, the present practice in the industry 
is to charge high-purity scheelite concentrates to supply much of the 
needed tungsten and to use ferrotungsten to bring the tungsten up 
to exact specifications. 

Ferrochromium.—All ferrochromium produced in the United States 
in 1951 was made in electric furnaces, chiefly from foreign ores. 
Ferrochromes are divided into two main classes—high-carbon, 
containing 65 to 70 percent chromium with carbon contents ranging 
from 4.5 percent to 8.5 percent in the various grades; and low-carbon, 
containing 67 to 72 percent chromium with carbon ranging from a 
maximum of 0.03 percent to 2.00 percent. Special ferrochromes, 
such as nitrogen-bearing and silicon-manganese ferrochromes. are 
manufactured for special uses. The low-carbon grades of ferro- 
chromium are used in the stainless steels and high-temperature alloys, 
which contain relatively high percentages of chromium and low per- 
centages of carbon, and the high-carbon grades in other types of chro- 
mium-bearing steels. Reported consumption of ferrochromium in the 
United States in 1951 was 195,307 short tons compared with 147,911 
tons in 1950 and 87,764 tons in 1949. This consumption was reported 
by consumers that normally use about 85 percent of the total. Im- 
ports increased 18 percent over those of 1950, but exports declined 31 
percent in the same period. 

Ferrochrome Silicon.—During 1951 there was an increased use of 
ferrochrome silicon. This product, also referred to as chrome silicide, 
is sold at lower prices, in terms of chromium content, than low-carbon 
ferrochromium. A similar alloy, containing aluminum in addition to 
the chromium and silicon, is also produced; still another variation 
contains sodium nitrate. 

Ferromolybdenum.—The ferromolybdenum produced in 1951 was 
made by the aluminothermic and electric furnace processes and used 
domestic concentrates. The alloy was produced in only two plants 
during the year. The average molybdenum content of the material 
produced in 1951 was 61 percent. | 

Molybdic Oxide, Calcium Molybdate, and Other Molybdenum 
Compounds.—Molybdenum compounds used as alloying agents in 
the production of iron and steel are included with ferroalloys. These 
materials are used more extensively than ferromolybdenum because 
of their lower cost. 

Ferrotitanium,—Most of the ferrotitanium in 1951 was produced 
in electric furnaces, but a small quantity was made by the alumino- 
thermic process. The ferrotitanium produced in 1951 contained a 
higher percentage of titanium than in the preceding year, the average 
of all grades in 1951 being 24.5 percent Ti compared with 24.0 percent 
in 1950. Both foreign and domestic ores of titanium (ilmenite and 
rutile) were consumed in its manufacture. A number of grades of 
ferrotitanium are available for use in steel making. The low-carbon 
grades are used chiefly in manufacturing stabilized austenitic stainless 


FERROALLOYS 571 


steels to render them resistant to intergranular corrosion in service. 
The high-carbon grades are used as deoxidizers and scavengers. In 
medium- and high-carbon killed steels the higher-carbon varieties of 
ferrotitanium are used as the final deoxidizer to prevent segregation 
and the occurrence of objectionable inclusions, and in some cases to 
control grain size. 

Ferrovanadium.—Nearly all the ferrovanadium produced in 1951 
was made in electric furnaces, but a small amount was produced by 
the aluminothermic method. Both foreign and domestic ores were 
used. This alloy averaged 53.5 percent vanadium in 1951, com- 
pared with 53 percent in 1950 and 50 percent in 1949. Up to 0.10 
to 0.25 percent of vanadium is added to engineering steels—usually 
to the ladle in open-hearth practice and to the furnace in basic electric 
practice. In high-speed steels the percentage ranges from approxi- 
mately 1.00 to 2.50 percent, and some steels are made with a higher 
vanadium content. Vanadium is also employed to prevent age 
hardening in low-carbon rimmed steels. 

Ferrocolumbium.—Columbium is used chiefly in manufacturing 
stabilized austenitic stainless (Cr-Ni) steels. It is also employed 
to reduce the air hardening characteristic of straight chromium steels 
of the corrosion-resistant type. In both 1950 and 1951 the output of 
ferrocolumbium averaged 56 percent columbium compared with 57 
percent in 1949 and was produced in electric furnaces. 

Zirconium-Ferrosilicon.—The zirconium-ferrosilicon produced in 
1951 averaged 14 percent Zr, as in the previous year. Zirconium, a 
deoxidizer and scavenger, combines readily with oxygen, nitrogen, 
and sulfur, eliminating them from the steel bath or minimizing their 
effect. Formation of zirconium nitride reduces age hardening in 
deep-drawing steels; and the formation of zirconium sulfide, as with 
manganese sulfide, diminishes hot shortness. The addition of over 
0.10 percent zirconium to steels usually results in grain refinement. 
The alloy is used in place of ordinary ferrosilicon but is more effective 
for the purposes stated. 

Ferroboron.—The scarcity of many of the elements used in ferro- 
alloys was an added factor in the development of boron steels during 
1951, and the production of ferroboron in 1951 was eight times that of 
1950. Boron is used in steel to increase the hardenability—the depth 
to which the steel will harden when quenched. The amount of boron 
added is ordinarily only a few thousandths of 1 percent, and it is 
most effective in the lower carbon steels. Boron can replace part 
of the other alloying elements, such as manganese, chromium, molyb- 
denum, and nickel, if they are intended only to aid hardenability, 
but does not provide effects such as retarding softening or resisting 
creep at elevated temperatures. The uses of boron steel were de- 
scribed in several technical articles.? 

2 Brown, D. I., Boron Steels—Only Hope for Civilian Users: Iron Age, vol. 167, No. 26, June 21, 1951, 
pp: 107 alter, Use in Steel Alloys Grows: Iron Age, vol. 168, No. 11, Sept. 13, 1951, p. 106. 

Wray, Porter R., Boron Steels for Constructional Parts and for Carburizing: Metal Progress, vol. 80, 
No. 1, Jul 1061, pp. 52-55. 
y EC sand Methods, The Role of Boron Steels in the Present Emergency: Vol. 34, No. 2 August 1951, 


Brown, D. I., Boron Steels: Iron Age, vol. 168, Nos. 1, 2, 3, 4, 5, 6, July 6, 12, 19, 26, Aug. 9, 1951, pp. 79-85. 
85-90. 102-106, 68-72, 75-80. 
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FOREIGN TRADE ° 


Canada, Norway, and France continued to be the important sources 
of ferromanganese. The original sources of the manganese ore used 
to produce the imported ferromanganese were largely French Morocco 
and the Gold Coast. Canada and Norway supplied most of the 
imports of ferrosilicon, Japan was the source of most of the imported 
ferrotungsten, and Canada and Sweden were the important sources 
of ferrochromium. 


TABLE 4.—Ferroalloys and ferroalloy metals imported for consumption in the 
United States, 1950-51, by varieties 


[U. 8. Department of Commerce] 


1950 1951 
Variety of alloy ead con Gross poa 
weig . ten weight ten 
(short | (short | Value | (short | (short | Value 
tons) tons) tons) tons) 
Calcium silicide..........................- 246 VM $11 479] AN A EE 
Chromium metal.................-.......- 59 1 , 05 93 1) $149, 808 
Chromium IN A A A cee 5 1) 438 
Ferrocerium and other cerium alloys......|..--......|.-.....-..].-........ (2) 1) 4, 543 


Ferrochrome or ferrochromium: 
Containing 3 percent or more carbon.. 21,633) % 12,718) 4, 167, 546 24, 255 14, 370, 5, 209, 687 
Containing less than 3 .percent of 
Luci doro cco cose etree RR 1, 493 31,047| 362,701 3,036 2,062| 913,399 
Ferrochromium tungsten, chromium 
tungsten, and chromium cobalt tungsten 


(tungsten content).....-.....-...--..-.- (1) (4) 4, 222 (1) (5) 9, 013 
Ferromanganese: 
Containing not over 1 percent carbon... 372 302| 109,466 235 197 75, 661 
Containing over 1 and less than 4 
percent carbon...................... 23, 440 19, 304| 5, 059, 189 18, 924 15, 618] 4, 426, 898 
Containing not less than 4 percent 
o A east dea eee ee 86, 136 67, 887/11, 069,120} 100,605 79, 131/15, 543, 680 


Ferromolybdenum, molybdenum metal 
and powder, calcium molybdate and other 
D pounds and alloys of molybdenum 


(molybdenum content).._.........-.....]----------|---------- |... .....- () (6) 46 
HFerrosil iO coionnon cacas ce cet t rec 14, 742 3,785] 797,588 29, 482 10, 997| 2,532, 821 
Ferrosilicon-aluminum,  ferroaluminum 

silicon, and alsimin...................... O) 6 80 248 (1) 97, 224 
Ferrotitanium...................... lll... 3 126 1) 3 69, 458 248 (i) 147, 478 
Ferrotungsten................. ll lll... 880 690| 1,078, 760 1, 009 787| 3, 535, 033 
Ferrovanadium................ ll. ll... 65 (1) 91, 193 62 (!) 100, 261 
Manganese-boron, manganese metal, and 

splegelelsen not more than 1 percent 

carbon (manganese content)............- V 57 16, 614 (n (8) 91 
Manganese silicon........................- 1) 142 25, 794 1) 106 28, 165 
Silicon-aluminum and aluminum:-.silicon..|..........]..........]...-...... 37 (1) 20, 548 
Silicon metal (silicon content)............. (9) (9) 517 169 164 54, 590 
Sniegelelsen. ... ...... 8, 595 (1) 474, 200] APA lau esse A 

ungsten and combinations, in lump, 

grains, or powder: 

Tungsten metal (tungsten content).... (1) 105| 322,131 (1) 43} 141, 206 

Tungsten carbido (tungsten content)... (1) (9) el AAA AA AA 
Combinations containing tungsten or 

tungsten carbide (tungsten content) (1) (10) 0 A — EEEE 
Tungsten nickel, and other compounds of 

tungsten, n. s. p. f. (tungsten content)... (1) (11) 132]. ERA AAA A 
Tungstic acid and other alloys of tungsten, 

n. S. p. f. (tungsten content)...........- (1) 2 1, 720 (1) 1 13, 020 

1 Not recorded. 2 699 pounds. 3 Revised figure. 4 134 pounds. 

5114 pounds. $ 70 pounds. ? 1,000 pounds. 8 100 pounds. 

? 1 pound. 10 40 pounds. 11 32 pounds. 


3 Figures on XD and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 5.—Ferromanganese and ferrosilicon imported for consumption in the 
United States, 1950-51, by countries 


[U. S. Department of Commerce] 


Ferromanganese (manganese content) Ferrosilicon (silicon content) 
Country 1950 1951 1950 1951 
Short Short Short Short 
tons Value tons Value tona Value tons Value 
Belgium-Luxembourg. .... 169 $28- 198 A AS A A A AAA 
A ARE IA 19,100] 3,315,823) 52,878| $10,818, 197] 3,699 $787, 241] 8,942 $2, 187, 418 
A AEREA TN 1950571 A A A A EA AA 
FAO ii tn 15, 533] 2,578,054) 10,444)  1,714,963|........|........]........]---....-.- 
Ey tds ACM AA , 636 HAUS AAA A A aues 
Tanam O PIO, 504 80, 467 133 22,773 86| 10,347 59 21, 066 
A AAA DIA AE AAA A A A A 11 4, 189 
EECHER 48, 37 9, 642,794) 31,344|  7,358,514|........|].....-.- 1,985| 320,148 
BWOOOl.. sata e 44 1L 1001 A AAA AA AA PA A 
|? 8E LA CM EII 3, 215 5674; 080l AAA Ai ae ANON teme A DIM 
United Kingdom.......... 45 208 [17 IN AA OA A A AAA 
TL UBOSIA DÍA oscar den 323 53, 670 115 20, 408 O A PS A 
Ptal- IT 87,403, 16,237,775| 04,946; 20,046,139] 3,785) 707,588} 10,997] 2, 532, 821 
| 


TABLE 6.—Ferroalloys and ferroalloy metals exported from the United States, 
1947-51, by varieties 


[U. 8. Department of Commerce] 


1947 1948 1949 1950 1951 
Varlety of alloy Seet Anda M 
or OT Or 
Value tons Value tons Value tons Value 
eege GE 305} $12, 632 61 7974 PA | essc 363| $21,351 85}  $4.130 
errochrome............ 8, 081[1, 057, 359| 6,754| 2, 371,367| 2, 200 $942, 792| 347| 134,341; 240| 96,635 
Ferromanganese........ 20, 168|2, 811, 663/19, 696 2, 990, 645| 6, 62711, 360, 279| 680] 139,876) 033 206. 614 
Ferromolybdenum..... 477| 630,818| 504 808, 4201 478 718, 722| 689 927, 271 742|1, 224, 257 
Ferrophosphorus....... 34, 535 919, 877/52, 988| 1, 310, 260} 5,050 168, 205/42, 780 868, 480/55, 044 2, 218, 790 
Ferrosilicon............. 1,357 187, 973| 2, 476 427, 259 2, 555 436, 402| 1, 083 242, 245 2, 715 387, 664 
Ferrotitanium and fer- 

rocarbon-titanium....|  509| 80,590) 480 82,874} 179) 40,918) 171} 42,741] 175] 107,718 
Ferrotungsten.........- 41| 134.540|  6028| 1, 838, 397| 310| 861,189) 166) 408,958!  142|1,007,424 
Ferrovanadium......... 89| 260,040 119 890, 428 97| 360, 558 41) 183,307 61| 190,346 
Other ferroalloys........ 206) 88, 289 183 102, 709| 316) 161, 207 88| 31,960) 274| 131,641 


Total.....-------- 60, 768/6, 189, 772/83, 969/10, 322, it a 812/5, 040, 36247, 117/3, 000, Mi in Ham 575, 219 


Fluorspar and Cryolite 
By Hubert W. Davis 


KO 
GENERAL SUMMARY 


ECORD consumption and imports of fluorspar, higher prices, re- 

R duction in rate of duty on acid-grade fluorspar, an increase in the 

rate for lower grade, and a shortage of acid-grade were out- 
standing features of the fluorspar industry in 1951. 

Although shipments of fluorspar from mines in the United States 
established a postwar high and were 15 percent greater than in 1950, 
they fell far short of meeting industry’s requirements. The deficit 
was met by imports, which established a new record and were 10 
percent greater than in the former record year 1950. Record con- 
sumption of fluorspar at basic open-hearth steel and hydrofluoric-acid 
plants and a slight gain in consumers’ stocks were chiefly responsible 
for the accelerated activity in fluorspar in 1951. 

Illinois, which established a new record, maintained its rank as the 
premier producer of fluorspar in 1951 by supplying 59 percent of the 
total domestic shipments. Moreover, shipments from Illinois were 
32 percent greater than in 1950 and 3 percent over 1943, the previous 
record year. Arizona, Colorado, Idaho, New Mexico, and Tennessee 
also shipped more fluorspar than in 1950, but Kentucky, Montana, 
Nevada, and Utah shipped less. Shipments from Idaho were re- 
ported for the first time, and the shipments from Tennessee were the 
first since 1943. 

For the eleventh consecutive year, Mexico was the largest supplier 
of foreign fluorspar to the United States; however, it supplied propor- 
tionately less in 1951 than in recent years. Despite the fact that 
imports from Mexico were 12 percent less than in 1950, they were 
the third highest on record. Less fluorspar was also received from 
France and Spain. These losses, however, were more than offset by 
larger imports from Algeria, Canada, Germany, Italy, and Union of 
South Africa. 

The steel industry, which set a new production record in 1951, 
continued to be the predominant user of fluorspar; and, despite the 
fact that its total consumption of fluorspar established a new record, 
it absorbed proportionately less (55.7 percent) of the total consumed 
in 1951 than in 1950 (56.5 percent). Use by the industry exceeded 
that in 1950 by 15 percent; and, because of the higher steel output 
in 1951 and the larger utilization of fluorspar per ton of steel made 
than in 1950, its total consumption exceeded the record made in 
1942 by 14 percent. The average consumption of fluorspar per long 
ton of basic open-hearth steel produced was 5.8 pounds in 1951 com- 
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pared with 5.5 pounds in 1950 and 6.4 pounds in 1942. The hydro- 
fluoric-acid industry—the second largest utilizer of fluorspar—con- 
sumed 22 percent more than in 1950 and 17 percent more than in 
the former record year 1944, or 31 percent of the total in 1951 com- 
pared with 29 percent in 1950. Consumption of fluorspar by the 
glass industry was greater, but less was used by the enamel trade. 
. Deliveries of fluorspar to steel plants in the United States increased 
to 287,031 short tons (271,869 tons in 1950), and those to glass and 
enamel plants rose to 43,624 (41,534 tons in 1950). 

The average composite selling price ($40.15 & short ton) of all 
grades of fluorspar (both domestic and foreign) delivered to con- 
sumers in the United States in 1951 was $6.60 more than in 1950. 

The total quantity of fluorspar shipped from mines and imported 
into the United States from about 1870 through 1951 was approxi- 
mately 10,136,000 short tons—about 81 percent from domestic mines 
and 19 percent from foreign sources. 


TABLE 1.—Salient statistics of fluorspar in the United States, 1942-51, in short 


tons 
Ship- Foreign trade Industry stocks at end of year 
menta. [e——————————— — 
Con- 
Year rom ; 
;,| Imports sumption : Con- 
domestic Domestic 
: for con- | Exports > sumers’ Total 
mines |sumption mines! | ‘plants 
101099 gece ec set Gees d 360, 316 2,151 9,020 | 360,800 19, 429 96, 000 115, 429 
LA EE N 406, 016 43, 769 9, 068 388, 885 19, 026 105, 933 124, 950 
IMA ad oxo awn 413, 781 87, 200 1, 980 410,170 19, 021 98, 446 117, 467 
IMD a ere es 323, 961 104, 925 1, 420 356, 090 19, 863 103, 148 123, 011 
TDI o ood AAA II 211,940 85 1, 729 303, 190 18, 957 98, 663 117, 620 
a ar IA AE eege et 329, 484 78,725 1,180 376, 138 33, 101 114, 150 147, 251 
C Be os Son dus mei 331, 749 111, 626 666 406, 269 37, 344 146, 869 184, 21 
1040 A Ee TE 236, 704 95, 619 802 345, 221 37, 039 130,621 | 2167, 660 
LS Sas REA 301, 510 164, 634 740 | 426,121 19, 038 164,685 | 2183, 723 
A A 347, 024 181, 275 1,173 497, 012 13, 283 169,126 | 2182, 409 


1 Finished fluorspar only. 
2 In addition, importers held 11,000 tons in 1949, 7,500 tons in 1950, and 2,845 tons in 1951 (none in 1942-48), 


PRODUCTION 


Production of finished fluorspar totaled 341,300 short tons, includ- 
ing 183,624 tons of flotation concentrates; however, this output also 
included 2,300 tons of finished fluorspar recovered from milling crude 
ore that had been mined before 1951. Thus, total new production 
(expressed in terms of finished fluorspar) was 339,000 tons in 1951, 
compared with 274,100 tons in 1950. Of the mine output in 1951, 
8 mines (producing over 10,000 tons each) supplied 142,300 tons or 
42 percent; 11 mines (producing 5,000 to 10,000 tons each) supplied 
86,700 tons or 26 percent; 29 mines (producing 1,000 to 5,000 tons 
each) supplied 74,900 tons or 22 percent; and 10 mines (producing 
500 to 1,000 tons each) supplied 7,100 tons or 2 percent. Thus 58 
mines produced 311,000 tons or 92 percent of the total. Of the 
remaining output (28,000 tons or 8 percent), some (in quantities 
ranging from a few tons to 500 tons) came from an undetermined 
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number of small mines and prospects, but much was derived from 
treated tailings from previous milling operations. 

In 1951 mines operated by consumers produced 85,200 tons of 
finished fluorspar compared with 73,700 tons in 1950. 

Fluorspar shipments from domestic mines in 1951 aggregated 
347,024 short tons valued at $14,369,521, increases of 15 percent in 
quantity and 35 percent in value over 1950. Of the 1951 total, 63,290 
tons was shipped by river or river-rail for delivery to consumers com- 
pared with 68,933 tons in 1950. i . 

Illinois (59 percent) and Kentucky (20 percent) supplied 79 percent 
of the fluorspar shipped in 1951 compared with 78 percent in 1950. 
Shipments from Illinois and Kentucky were 16 percent more than 
a 1950 compared with a gain of 11 percent from other producing 

tates. 

The average value of all grades of domestic finished fluorspar 
shipped in 1951 ($41.41) established a new peak and was $6.19 more 
than the previous high in 1950. 

Fluorspar shipments in 1951 comprised 160,666 tons of fluxing 
gravel (including 19,660 tons of flotation concentrates, which were 
blended with fluxing gravel) and foundry lump and 186,358 tons of 
ground and flotation concentrates. The bulk of the fluxing-gravel 
and foundry-lump fluorspar was shipped to steel plants and iron 
foundries, but a comparatively small tonnage moved to plants making 
cement, ferro-alloys, nickel, basic refractories, and fluxing com- 
pounds and to smelters of secondary metals. Of the ground and 
flotation concentrates shipped in 1951, hydrofluoric-acid plants took 
66 percent (includes quantities going to the National Stockpile), 
and glass and enamel plants 21 percent; the remainder went chiefly 
to aluminum- and magnesium-reduction works; to manufacturers of 
em, ferro-alloys, and welding rods; and to smelters of secondary 
metais. l 


TABLE 2.—Fluorspar shipped from mines in the United States, 1950-51, by States 


1950 1951 
State Value Value 
Short Į | Sbort L m 
tons tons 
Total Average Total Average 
Oolorado 18, 489 $654, 089 $35. 38 20, 661 $820, 322 $39. 70 
ID ess 154, 623 6, 110, 765 39.52 | 204, 328 9, 204, 703 45.49 
Kentucky........................ 80, 137 2, 554, 668 31. 88 68, 635 2, 334, 485 34.01 
New Mexico. ..................... 20, 036 742, 408 37. 06 24, 402 1, 163, 098 47. 66 
OO 18, 936 337, 912 17.84 17,827 398, 480 22. 35 
Other States: 
A EE, A A aeu due SUE 140 
EE uor 1,623 
OD EO ARA , 
Montana o I 219, 875 23. 67 | E AAA PAS 
NK A AS 191" RETR ae aL ee ae 


d QS | CS | ES | ES | CT cen 


AAA 301, 510 10, 619, 717 35.22 | 347,024 14, 369, 521 41. 41 
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TABLE 3.—Fluorspar shipped! from mines in the United States, by States, 
1947-51, with shipments of maximum year and cumulative shipments from 
earliest record to end of 1951, in short tons? 


Maximum 


shipments Shipments by years 'Total shipments! 


from earliest 
record to end 


State 1951 of 1951 
Year | Short | 1947 | 1948 | 1940 | 1050 


Short |Percent| Short |Percent 
tons |oftotal tons of total 


——— — | am | o e Ars 


Ari?0n&..222:.:.- 1951 1,623 | 1,601 | 1,271 846 952 | 1,623 0.5 18, 717 2 
California........ 1934 IBI A os eae ees A AN AA relin 1 (3) 
Sa C We RE 1944 Sach 32,153 | 27,608 | 22, 324 | 18,489 | 20, 661 6.0 | 595,278 7.3 
ra A siele DE k A A PR A 

Nevada.......... 1918 | 9,615 | 8,042 | 9,6015 | 6,847 | 7,577 } 9,408 | 2.7 | 109,034 1.3 
ES AA 1951 (204,328 |167, 157 |172, 561 |120, 881 |154, 623 |204, 328 58.9 |4,348, 506 |. 53.2 
Kentucky *......| 1941 [142,862 | 90,256 | 84,889 | 63,438 | 80,137 | 68,635 | 19.8 |2, 663, 112 32. 6 
Montana........- 1949 422 |........ 318 422 Al A A 781 (3) 
New Hampshire.| 1917 AL Y A A AO A PAP AAA 8, 302 . 
New Mexico ..... 1914 | 42,973 | 27,526 | 24,968 | 12,844 | 20,036 | 24, 402 7.0 | 345, 435 4.2 
Tennessee ....... 1906 300 PAE A A me 140 (3) 1, 337 (3) 
TERIS recetas 1944 4,769 | 1,019 906 | 1,770 yg Lt S AA AA 14, 779 2 
Utah  ..........| 1950 | 18,936 | 1,730 | 9,523 | 8,332 | 18, 936 | 17, 827 5.1 70, 086 .9 
Washington. ..... 1945 192 | A PAN PEA AN A PO 382 (3) 
Wyoming........ 1944 lo^ A A A A A, i esr 19 (3) 


Totals. == 1944 [413,781 |320, 484 |331, 749 |236, 704 |301, 510 ¡347,024 | 100.0 [8,177,009 100.0 


1 Figures for 1880-1905 represent production. 

2 Quantity and value figures, by States, for 1880-1925 in Mineral Resources, 1925, pt. 2, pp. 13-14, and for 
1910-40 in Minerals Yearbook, Review of 1940, p. 1297. 

3 Less than 0.05 percent. 

4 Figures on production not recorded for Colorado before 1905, for Tllinots before 1880, and for Kentucky 
before 1886 and for 1888-95. Total unrecorded production (estimated) included in “Total shipments’ 
column as follows: Colorado, 4.400 tons; Illinois, 20.000 tons; and Kentucky, 600 tons. 

5 Figure withheld to avoid disclosure of individual company operations. 


TABLE 4.—Fluorspar shipped from mines in the United States, 1950-51, by 
grade and industry, in short tons 


Grade and industry 1950 1961 Grade and industry 1960 1951 
Fluxing gravel and foundry Ground and flotation concen- 
lump: trates—Continued 
a AAA 1141,375 | 1158, 346 Exported................- 720 1,009 
Nonferrous............... 826 975 —— | 
Gemet o 525 330 Ke WEE 1155, 481 | 1186, 358 
Miscellaneous............- 3, 205 876 === |=="_= 
JUS DOP EEN 8 139 || All grades: 
—— j] F@IrOUS soc cecopurradónos 156, 519 173, 399 
FOUN as 1146,029 | 1160, 666 Nonferrous............... 2, 200 4,135 
=== | === Cement..............---- - 606 330 
Ground and flotation concen- Glass and enamel......... 38, 282 39, 392 
trates: Hydrofluoric acid......... 97,659 | 3123, 125 
Retter, canino rsobioaas 115, 144 115, 053 Miscellaneous............. 5, 426 5, 495 
Nonferrous olus oco mr 1, 404 3, 100 Exported................. 728 1, 148 
Glass and enamel......... 38, 282 39, 392 >= —— 
Hydrofluoric acid......-.-- 97, EN 3 123, 125 Grand total............ 301, 510 347, 024 
ement A! — SL EE 
Miscellaneous............. 2,181 4, 019 


1 Fluxing gravel includes (and flotation concentrates exclude) the following quantities of flotation concen- 
trates blended with fluxing pe: 1950, 11,240 tons; 1951, 19,660 tons. 

? Includes pelletized gravel. 

3 Includes shipments to National Stockpile. 


Shipments, by Uses.—As is evident from table 5 and figure 1, the 
predominant purchaser of fluorspar is the steel industry, which also 
consumes substantial quantities of hydrofluoric acid and sodium 
fluoride, for which fluorspar is the basic material. 
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Fiaure 1.—Fluorspar sales (domestic and foreign) to consumers in the United 
States, 1949-51, by consuming industry and by source, in percent. 


TABLE 5.—Fluorspar shipped from mines in the United States, 1950-51, by uses 


1950 1951 
Quantity Value Quantity Value 
Use ASPAS EIA, ESO PRA IC 
Percent} Short Total Aver- | Percent} Short Total Aver- 
of total] tons age joftotal| tons age 
SA) i ecc A 49. 6 |149, 410 | $4, 384, 271 | $29.34 48.2 | 167,042 | $5, 742, 358 | $34.38 
Iron foundry.............- 1.3 , 045 134, 34. 20 1.2 4,139 170, 051 41.09 
CIL. E 10.1 | 80,450 | 1,176,994 | 38.65 9.5 83,036 | 1,407, 741 42. 61 
Enameol.....-. cene eoe 2.6 , 892 827,0 41. 76 1.8 , 356 293, 35 46. 15 
Hydrofluoric acid.......... 32.4 | 97, 66 4,164,901 | 42.65 35.5 | 1123,125 | 16, 162,064 | 150.05 
scellaneous.............- 8.8 | 11,486 401,705 | 34.98 3.5 12, 178 542, 139 44. 52 
Exported.......-..-..---.- ce 728 20,746 | 40.86 .3 1,1 51, 809 45.13 
A ..--.------ 100.0 |301, 610 | 10,619,717 | 35.22 | 100.0 | 347,024 | 14,360,621) 41.41 
i 


3 Includes shipments to National Stockpile. 


Stocks at Mines.—According to the reports of producers, the 
quantity of fluorspar in stock at mines or shipping points at the close 
of 1951 totaled 75,116 tons, or virtually the same as in 1950. These 
stocks comprised 13,283 tons of finished fluorspar and 61,833 tons of 
crude fluorspar (calculated to be equivalent to 25,000 tons of finished 
fluorspar). 
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TABLE 6.—Stocks of fluorspar at mines or shipping points in the United States 
at end of year, 1949—51, by States, in short tons 


1049 1950 1051 
State A A re e 
Crude ! Finished Crude ! Finished Crude! Finished 

cal grado M NOCT A 7, 995 861 6, 837 869 14, 986 812 
AAA AS A RA AA A A _, |; i PERA 
pnus AAA A 39, 684 9, 903 29, 954 , 822 32, 541 6, 781 
bo. inns oer 16, 212 25, 469 5, 789 10, 076 6, 598 5, 092 
A RAS AN PA PA E e EE 100 [essuarcicios 150 
Now M6x100; LL geev aere e 21, 186 440 18, 472 302 7, 558 948 
duce. DO UP MINE. T RAE AAA TOES Ic AA ANTT 100 
dd IAN A AA 400 70 DN EE, PAE A EE 
(Cp EEUU T A RES 3 AA But AAA e esse 
WG E O Oe EEEE E 84, 477 37, 039 56, 052 19, 038 61, 833 13, 283 


1 This crude (run-of-mine) fluorspar must be beneficiated before it can be marketed. 


CONSUMPTION 


Tables 7 and 8 give data on consumption and consumers’ stocks 
of fluorspar. ~ 


TABLE 7.—Fluorspar (domestic and foreign) consumed and in stock in the United 
States, 1950-51, by industries, in short tons 


1050 1961 
Industry Stocks at | In transit Stocks at | In transit 
Consump- | consumers’ | to consum- | Consump- | consumers’ | to consum- 
tion ponts ers’ plants tion lants ers’ plants 
ec. 31 Dec. 31 ec. 31 Dec. 31 
Basic open-hearth steel. .....- 212, 928 242, 
Electric-furnace steel.......... 27, 507 84, 058 138, 118 5, 002 
Bessemer steel................ 807 
Iron Zelt d Eeer o2loi- 5, 956 6, 460 2, 354 41 
PORTO BHO ARE EE 3, 758 888 1,06l [ociosas 
Hydrofluoric acid !___....-_--- 124, 440 151, 698 15, 253 1, 285 
Primary aluminum ?.......... 1.167 1, O48. A 
Primary magnesium.......... , 1, 202 220 170 
ITT WORD EARUM NER 33, 440 35, 805 6,731 735 
E EE E 7, 6, 736 1, 467 218 
A AA 485 213 1, 174 8 ei 
Miscellaneous................. 8, 355 14,107 1, 809 38 
di cdi ede Eege 426,121 | . 164, 685 6, 045 497, 012 169, 120 7, 640 


1 Fluorspar used in making artificial cryolite and aluminum fluoride (aluminum raw materials) is in- 
cluded in the figures for hydrofluoric acid, an intermediate in their manufacture. 
2 Figures on consumption represent fluorspar used as a flux; see footnote 1. 


TABLE 8.—Production of basic open-hearth steel and consumption and stocks of 
fluorspar (domestic and foreign) at basic open-hearth steel plants, 1947-51 


Production of basic open-hearth steel ingots 
and castings 1 


TN Ma URNA ong tons..| 68, 506,000 | 70, 830,000 | 62, 634,000 | 76,873, 000 | 83, 118, 000 


Consumption of fluorspar in basic open- 

hearth steel production....... short tons. - 207, 342 212, 928 242, 180 
Consumption of fluorspar per long ton of 

basic open-hearth steel made....pounds.. 5.9 5.5 5.8 


Stocks of fluorspar at basic open-hearth steel 


plants at end of year..........short tons... 106, 300 128, 300 133, 100 


580 MINERALS YEARBOOK, 1951 


Fluorspar was reported consumed in 42 States and the District of 
Columbia in 1951, but 3 States—Tllinois, Ohio, and Pennsylvania— 
used 246,664 tons or 50 percent of the total consumption. Pennsyl- 
vania was again the chief consuming State; it ranked first in consump- 
tion of fluorspar in both steel and glass. Ilinois maintained its rank 
in 1951 as the largest consumer of fluorspar in hydrofluoric acid. 

Table 9 shows, so far as possible without revealing the figures of 
individual companies, the consumption of fluorspar by States in 
1950 and 1951. 


TABLE 9.—Fluorspar (domestic and foreign) consumed in the United States, 
1950-51, by States, in short tons 


State 1050 | 1051 Btate 1960 1951 
Alabama......................... Kentucky........................ 15,238 | 20,700 
Georgia... ha, 882 | 14,068 Meine. os 
DIS Sasnchusettg. 
y — Rhode Island ——.------=--2-- 1,530 | 2,078 
uisiana......----.-...------ ew Hampshire.............. 
Mississippi. .-.--.--....-.-... 26,017 | 32,637 || waryland.....--------.----------- 7,437 | 8,240 
North Carolina............... Michigan AAA se 13,799 | 19,779 
South Carolina............... Minnesota. -2-2-2-2 6,441 | 5,970 
alifornia.......................- 10,725 | 12,886 Wisconsin.................... : , 
Oolorado.....io esee ee ne pn Missouri.. enc oceod ona e e ens 3, 809 4, 359 
TOWR WEE 16, 841 18,289 || New York....................... 15, 648 18, 805 
EE eege ee A re, 67,182 | 76,593 
Connecticut. ....................- 887 927 || Oklahoma........................ 1, 110 1, 163 
Delaware......................... [A E } 1, 387 2. 188 
District of Columbia............. 33,112 | 33,985 Washington..................- ! , 
ew Jersey..................- Pennsylvania..................... 78,205 | 89,346 
EIERE 69, 011 81, 725 || Tennessee........................ 715 571 
ID A A 30,465 | 27,179 || Texas.........-..............-... 9,576 | 19,902 
ANO A A A AA 87 601 
Nebraska..................... 80 West Virginia ........-....-...... 3, 037 b, 766 
South Dakota................ 195 ——— 
Wyoming..................... E A vacet pos 420, 121 | 497,012 
GA lu AAA PR 


REVIEW BY STATES 


Arizona. —Fluorspar production in Arizona in 1951 established a new 
record —-1,623 short tons compared with 952 tonsin 1950 and with 1,608 
tons in the previous record year 1939. The1951 output came chiefly from 
the Lone Star mine in Cochise County, and most of it was shipped to 
the flotation mill at Los Lunas, N. Mex. Some of the output, how- 
ever, was shipped to the Illinois-Kentucky district for blending with 
other fluorspar, and some was shipped direct to steel plants. Small 
outputs were made by the Jumbo, Lucky Strike, and West End Spar 
mines in Maricopa County and shipped to steel and cement plants; 
and the small output in Greenlee County was shipped to the flotation 
mill at Los Lunas, N. Mex. 

Colorado.—The output of 20,600 short tons of finished fluorspar in 
Coloradoin 1951 compared with 18,500 tons in 1950 reversed a down- 
ward trend that had persisted for six consecutive years. In addition, 
crude ore equivalent to 1,300 tons cf finished fiuorspar was mined but 
not milled in 1951. Thus, new production (expressed in terms of 
finished fluorspar) totaled 21,900 tons compared with 17,952 tons in 
1950. Output came from Boulder, Chaffee, Douglas, Jackson, and 
Park Counties. 
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Shipments of fluorspar from Colorado likewise increased after 
declining for six consecutive years and were 20,661 tons compared 
with 18,489 tons in 1950. 

The Ozark-Mahoning Co., operating a flotation mill near James- 
town, produced 3.5 percent more flotation concentrates in 1951 than 
in 1950. The flotation-mill feed comprised ore from the Afterthought, 
Argo, Blue Jay, Emmett, and Spartan No. 5 mines in Boulder County, 
Northgate mine in Jackson County, and White Eagle mine in Luna 
County, N. Mex. The concentrate recovered from White Eagle ore, 
as well as that shipped, has been credited in the statistics to New 
Mexico. The company acquired the Northgate mine in October 1951. 
Under an agreement between Defense Materials Procurement Agency 
and Ozark-Mahoning Co. a flotation plant to produce about 25,000 
tons of acid-grade concentrates annually was under construction at 
Northgate, Colo., the latter part of 1951. Ore will come from com- 
pany mines adjoining the mull, which was expected to be completed 
mid-1952. 

The flotation mill of the General Chemical Division, Allied Chemical 
& Dye Corp., near Jamestown produced 57 percent more concen- 
trates than in 1950. The flotation-mill feed came from the company- 
owned Burlington mine in Boulder County. 

Reynolds Mining Corp. acquired the Poncha mine and the flotation 
mill serving it near Chaffee County, Salida, Colo.; production of con- 
centrates was begun in November. Development of the mine and 
improvements in the mill were begun. 

mall outputs of fluorspar were made from the Bear Cat prospect 
in Park County and from a prospect in Douglas County. 

Idaho.—The first commercial production of fluorspar in Idaho was 
made in 1951 by Fluorspar Mines, Inc., which had acquired the 
Chamac fluorspar deposits and a flotation mill near Myers Cove, 
Lemhi County. The flotation mill was rehabilitated and production 
of acid-grade concentrates begun August 1. Development was bein 
done in conjunction with mining operations. Expansion of mi 
facilities was contemplated. The flotation mill was completed in 
1944 by Chamac Mining Co., but no commercial concentrates were 
produced by that company. 

Illinois. —Illinois continued to lead the fluorspar-producing States 
in 1951 with an output of finished fluorspar totaling 205,300 short 
tons compared with 150,500 tons in 1950. New production (expressed 
in terms of finished fluorspar) also was 205,300 tons in 1951 compared 
with 146,700 tons in 1950. About 92 percent of the 1951 production 
came from Hardin County and the remainder from Pope County. 
Some Kentucky fluorspar is milled in Illinois, and some Illinois fluor- 
spar is milled in Kentucky; the finished fluorspar so recovered, as 
well as that shipped, is credited in the statistics to the State of origin. 
The Argo, Blue Diggings, stal, Deardorff, Douglas, East Green, 
Empire, Fairview, Geely Shaft, Hawkins, Interstate, Jefferson, Ma- 
honing Shafts Nos. 2, 3, 4, and 5, Minerva, North oe Pell 
Shaft, Redd, Rosiclare, Recovery Shaft, North Green, and Victory 
properties supplied about 95 percent of the fluorspar produced in 
Illinois in 1951. Some of the remainder came from many mines and 
prospects, chiefly the Austin, Baker, Blue Valley, Grandpier, Hamp, 
Pell, Hillside, Jackson, Knox. Lead Hill, Humm, Mahoning Shaft 
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No. 16, Rose Creek, Dimick, Tems, Twitchell, Eureka-Deatherage, 
Wall, and Tri-State; some was recovered from tailings from previous 
milling operations, chiefly the Hillside mine tailings. 

Shipments of flourspar from Illinois (204,328 tons) established a 
new record in 1951; they exceeded those in 1950 by 32 percent and 
contributed 59 percent of the total domestic shipped. Of the 1951 
total, 45,056 tons was shipped by river or river-rail to consumers 
compared with 31,699 tons in 1950. 

The Alcoa Mining Co. produced 22 percent more flotation concen- 
trates in 1951 than in 1950. The mill feed comprised ore from the 
company-operated Argo, Blue Diggings, Hamp, and Fairview mines. 
The Argo-Blue Diggings vein system was worked through the Fairview 
shaft. Work was begun during 1951 to develop the Good Hope vein 
by means of crosscuts from the Fairview shaft. The Good Hope vein 
has not been mined for more than 30 years. Output of acid-grade 
concentrates in 1951 was the third-largest in the company history, 
being exceeded only by that in 1943 and 1944. 

Production of finished fluorspar by Crystal Fluorspar Co., Inc., was 
72 percent larger m 1951 than in 1950. The Crystal mine was 
flooded 6% months in 1950. The company also operated the Jefferson 
mine, which produced 2.5 times more fluorspar than in 1950. 

Output of fluorspar flotation concentrates at the Rosiclare plant of 
Ozark-Mahoning Co. established a new record in 1951; it was 14 
percent more than in 1950 and 7 percent more than the previous high 
of 1948. The mill feed comprised ore from the Deardorff, East 
Green, Mahoning Shafts Nos. 2, 3, 4, 5, and 16, and North Green 
mines near Cave in Rock, Ill., the Rose Creek mine near Herod, Ill., 
the Delhi-Babb mine near Salem, Ky., the Commodore mine near 
Marion, Ky., the Northgate mine near Northgate, Colo., the White 
Eagle mine near Deming, N. Mex., and some purchased ore, chiefly 
from the Alcoa Mining Co. Crystal Fluorspar Co., Inc., and Rosiclare 
Lead € Fluorspar Mining Co. The concentrates recovered from 
milling ore from Kentucky, Colorado, and New Mexico, as well as 
that shipped, has been credited in the statistics to the State of origin. 
Production of finished fluorspar in 1951 comprised 73 percent acid- 

ade, 22.5 percent pelletized gravel, and 4.5 percent filter cake; the 

ter cake was sold to local producers for blending with fluxing gravel. 
The Ozark-Mahoning Co. was the largest producer of fluorspar in the 
United States in 1951. 

The Rosiclare Lead € Fluorspar Mining Co. operated the Eureka- 
Deatherage, Geely, Hawkins, Hillside, Interstate, North Boundary, 
Pell, South Boundary-Recovery, and Rosiclare properties in 1951, but 
the Rosiclare and North Boundary were the chief producing mines of 
the company. The company also purchased finished fluorspar and 
milling ore from local producers. The ore produced and purchased is 
mill feed for the company heavy-medium, jig, and flotation mills. 
Production of finished fluorspar of all grades was 74 percent more than 
in 1950, and shipments were 35 percent greater. | 

Operations at the mine and flotation mill of Minerva Oil Co. were 
again at increased rates in 1951. Production of fluorspar flotation 
concentrates was 7 percent greater than in 1950, but shipments were 
19 percent larger. Diesel-driven haulage trucks were introduced in 
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the east half of the mine. The Diesel-driven shovel continued in use 
about half time. 

Throughout 1951 Frazer € Hettiger operated its flotation mill at 
Rosiclare on tailings from the Hillside mill-site. 

Production at the Victory mine of Victory Fluorspar Mining Co. 
in 1951 tripled that in 1950. 

At the Douglas mine in Pope County, operated by Hicks Creek 
Fluorspar Mining Co. and P. M. T. Mining Co., production in 1951 
was 25 percent more than in 1950. The Redd mine operated by Redd 
Mining Co., Grandpier mine operated by Grandpier Mining Corp., 
and the Empire mine operated by Egyptian Mining Co.—all in Pope . 
County—and the Baker mine operated by Golconda Illinois Mining 
Co., Inc., Jackson mine operated by Gibbons Mining Co., Knox mine 
operated by Knox Spar Co., Humm mine operated by C. C. Mackey, 
Rose Creek mine operated by S. C. Yingling, Dimick mine operated 
by Cullum Bros., Hamp mine operated by Trammel & Guard, and 
Pell mine operated by Thurmond Coal Co.—all in Hardin County— 
were the largest of the many smaller mines worked in Illinois in 1951. 

Kentucky.—Production of finished fluorspar in Kentucky in 1951 
dropped for the fourth consecutive year and was 63,700 short tons 
compared with 64,700 tons in 1950. However, the 1951 output 
includes 500 tons of finished fluorspar recovered from milling crude 
ore mined before 1951. Consequently, new production (expressed in 
terms of finished fluorspar) totaled 63,200 tons in 1951 compared 
with 63,600 tons in 1950. Shipments were 68,635 tons compared 
with 80,137 tons in 1950. Of the 1951 shipments, 18,234 tons was 
shipped to consumers by river or river-rail compared with 37,234 
tons in 1950. 

Production of erro in Caldwell County in 1951 came chiefly 
from the Marble, Hughett, Williamson, and Schwenck mines. 

The major part of the 1951 output in Crittenden County came from 
the Delhi-Babb, Pigmy, Davenport, Tabb No. 1, Ainsworth, Wat- 
kins-Settles, and Yandell No. 22 mines. Some of the remainder came 
from many smaller producing mines, but much was recovered from 
tailings from previous milling operations. 

United States Steel Co. production and shipments of fluorspar in 
1951 were 15 and 1.2 percent, respectively, smaller than in 1950. 
Output came from the Tabb No. 1 and Yandell No. 22 mines. 

e Kentucky Fluor Spar Co. and affiliates shipped 19 percent more 
fluorspar and “fluorbarite” than in 1950. The company operates 
mills at Marion, Ky., and Rosiclare, Ill, and, through its mining 
division (Roberts & Frazer) operates the Carr mine in Livingston 
County, Ky. About 47 percent of the supply came from company 
mines in 1951. Most of it was furnished by the Empire, Blue Valley, 
Pell, Douglas, Humm, Grandpier, Baker, Dimick, Rose Creek, Wall, 
Jackson, and Knox mines in Illinois; Cox, Ainsworth, Williamson, 
and Watkins-Settles mines in Kentucky; the flotation mill of Minerva 
Oil Co.; and mines in Mexico. The Mexican fluorspar, which was 
used to raise the grade of locally purchased fluorspar, has not been 
included in the Kentucky statistics. 

The heavy-medium mill of Inland Steel Co. near Marion treated 
er crude ore and concentrates recovered by washing tailings . 

om the Keystone, Klondike, and other properties. 

802612—64— —88 
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Output of fluxing-gravel fluorspar at the Pigmy mine of the Pigmy 
Corp. (subsidiary of the Rosiclare Lead € Fluoispar Mining Co.) 
doubled that in 1950. However, less flotation concentrates was 
recovered from Pigmy pond fines at the flotation mill of Crider Bros. 
Fluorspar Co. for the Pigmy Corp. in 1951. 

All of the supply of Delhi Fluorspar Corp. in 1951 was purchased 
from local producers and from Mexico; the Mexican fluorspar was 
blended with domestic. The Mexican fluorspar so blended and shipped 
has not been included in Kentucky statistics. Total sales were 
24 percent more in 1951 than in 1950. 

. L, Conyer, who depends on purchased ore from local producers for 

his supply, shipped 41 percent more fluorspar in 1951 than in 1950. 

B. E. Clement who also depends on purchased fluorspar from local 
mines, shipped 2.5 times more fluorspar than in 1950. | 

Crider Bros. Fluorspar Co. and its successor (J. Willis Crider Fluor- 
spar Co.) operated the Marble mine in Caldwell County, reclaimed 
some fluorspar from the Blue and Haffaw dumps, and purchased 
fluorspar from local producers, Arizona, Tennessee, and Mexico. 
The company also operates gravity-concentrating and flotation mills. 
Sales of fluorspar doubled those in 1950. The company produced 
flotation concentrates on a custom basis for Pigmy Corp., Inland 
Steel Co., and United States Steel Co. 

C € L Fluorspar operated its flotation mill in 1951 on tailings and 
E fluorspar from local producers, chiefly Minerva Oil Co., 

icks Creek Fluorspar Mining Co., and Cardinal Fluorspar Co. 
Total sales by C € L Fluorspar Co. were 39 percent more than in 
1950. Itsold its flotation mill to Pennsylvania Salt Manufacturing Co. 

The Davenport mine was reopened in 1951 by Davenport Mines, 
Inc., and the ore was treated in its heavy-medium mill. The mill was 
operated on accumulated dump piles in 1950. Output of concentrates 
was 2.3 times greater than in 1950. 

The Marimex Fluorspar Co., Inc., was organized late in 1951 to 
purchase and sell local and Mexican fluorspar. 

The Pennsylvania Salt Manufacturing Co. acquired two flotation 
mills near Marion during 1951 and produced a small quantity of 
flotation concentrates in December. It also purchased about 70,000 
tons of tailings averaging about 29 percent calcium fluoride from C & L 
Fluorspar Co. | 

In Livingston County production of e eg in 1951 came chiefly 
from the Carr mine sat from reworking the Klondike tailings. 

No fluorspar was mined in the Central Kentucky fluorspar district 
in 1951. 

Nevada.—Shipments of fluorspar from Nevada decreased in 1951. 

The chief producing mine in Nevada in 1951 was the Daisy in 
Nye County, operated by J. Irving Crowell, Jr. Small outputs of 
fluorspar were made at the Baxter mine in Mineral County by Fallon 
Fluorspar Mines, Inc., at the Cirac Revenue Group in Churchill County 
by C. P. Cirac, and at a prospect near Grantsville, Nye County, by 
Gant & Pugh. The Baxter mine, which was purchased late in 1950 
by H. W. Gould & Co. (Fallon Fluorspar Mines, Inc.), was sold to 
Kaiser Aluminum & Chemical Co., which plans to build a flotation 
mill to treat the ore. H. W. Gould & Co. purchased a two-thirds 
interest in the Nyco fluorspar prospect in Nye County. 
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New Mexico.—New Mexico produced 24,300 short tons of finished 
fluorspar in 1951, a 22-percent gain over 1950. This output includes 
3,200 tons of finished fluorspar recovered from milling crude ore mined 
before 1951; consequently, new production (expressed in terms of 
finished fluorspar) totaled 21,100 tons in 1951 compared with 16,300 
tons in 1950. The 1951 output came from Dona Ana, Grant, Lincoln, 
Luna, Rio Arriba, Sierra, and Valencia Counties. The Zuñi mines 
in Valencia County, Shrine mine in Grant County, Greenleaf and 
White Eagle mines in Luna County, and Universal and Blue Jacket 
mines in Sierra County supplied about 88 percent of the fluorspar 
produced in New Mexico in 1951. Most of the remainder came from 
many mines and prospects, chiefly the Clum, Florida, Greenspar, 
Sadler No. 2, Nakaye, Linda Vista, and Mirabal. 

The flotation” mill ofíGeneraljChemical Division, Allied Chemical 
& Dye Corp., at Deming produced 6 percent more concentrates in 
1951 than in 1950. The mill feed comprised ore from the company- 
. operated Shrine mine in Grant County and Florida mine in Luna 
County and purchased ore from local mines, chiefly the Greenleaf 
and Sadler No. 2 mines in Luna County and the Clum and Linda 
Vista mines in Grant County. 

The flotation mill of Zufii Milling Co. at Los Lunas produced 74 
percent more fluorspar in 1951 than in 1950. The mill feed com- 
prised ore chiefly from the company mines near Grants in Valencia 
County and purchased ore chiefly from the Universal, Blue Jacket, 
Nakaye, and Cox mines in Sierra County, the Lone Star mine near 
Benson, Cochise County, Ariz., and ore from Mexican mines. The 
concentrate recovered from ore from the Lone Star mine, as well as 
that shipped, has been credited to Arizona in the statistics. The 
concentrate recovered from Mexican ore, as well as that shipped, 
has not been included in the statistics on production and shipments. 
The Zuñi Milling Co. milled 1,007 tons of ore from the White Eagle 
mine for the Ozark-Mahoning Co. 

Tennessee.—The Tennessee output of fluorspar in 1951 was 240 
short tons compared with none in 1950. 

In 1951 about 100 tons of commercial calcium fluoride was produced 
by the Tennessee Valley Authority as a byproduct of a fuorine-recovery 
system under development at TVA's experimental fused-tricalcium 
phosphate fertilizer plant near Columbia. The product contains 
78 to 84 percent calcium fluoride, 2 to 2.6 percent silica, and 1.3 to 2.2 
percent sulfur. 

Utah. —Finished fluorspar produced in Utah in 1951 totaled 16,109 
short tons, compared wlth 20,626 tons in 1950. The production came 
from Juab County near Delta, where Bell Hill Mining Co., Carlson & 
Schmidt, Chesley € Black, T. A. Claridge, E. D. Harris, Fred Staats 
et al., and Willden Bros. operated. 


MILLING 


Output of flotation concentrates from domestic ore totaled 183,624 
short tons in 1951 compared with 146,631 tons in 1950. In addition, 
1,348 tons of flotation concentrates were recovered from milling 1,766 
tons of Mexican ore at a plant in the United States. 

The Ozark-Mahoning Co., which operates flotation plants at 

Rosiclare, Ill., and Jamestown, Colo., began to construct a flotation 
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plant at Northgate, Colo. 1t was to have a capacity of 25,000 tons 
of concentrates annually and to be completed about July 1, 1952. 

At the flotation plant of Minerva Oil Co., near Cave in Rock, Ill. 
a new screen to increase storage in the mill bin and a new ball mill 
for a third stage of grinding primary ore were added. As a con- 
sequence, the over-all grind is finer than before and has resulted in 
ados grades of zinc concentrate and improved recovery of 

uorspar. 

Butler & Moodie installed a washing plant near Mullikin, Livingston 
County, Ky., for treating ore in old dumps at the Klondike mine. 
The washed ore recovered is hauled to the heavy-medium mill of 
Inland Steel Co. near Marion, Ky., where it is beneficiated further. 

The flotation mill built in 1944 by Chamac Mining Co. to treat 
ore from the Chamac fluorspar deposit near Myers Cove, Lemhi 
County, Idaho, was acquired by Fluorspar Mines, Inc., and rehabili- 
tated; production of acid-grade concentrates Bis doer August 1. 

Reynolds Mining Corp. purchased the flotation mill of Fluorspar, ` 
Inc., near Salida, Colo. The mill, which had been under construc- 
tion, was completed and put into operation in December. 

The recovery of fluorspar by the treatment of mine waste rock in 
a heavy-medium mill at the Davenport mine 10 miles southwest of 
Marion, Ky., has been described.! The nodulization and pelletization 
of fluorspar flotation concentrates have also been described.? 


PRICES 


Metallurgical-grade fluorspar containing 70 percent or more effec- 
tive calcium fluoride was quoted at $41 a short ton f. o. b. Illinois- 
Kentucky mines until February 1, when it was advanced to $43; 
that containing 60 percent or less effective calcium fluoride was in- 
creased $3 a ton to $41, but pellets were quoted at $34 throughout 
the year. Imported metallurgical-grade fluorspar was quoted through- 
out 1951 at $36 to $40 a short ton at Atlantic Seaboard, duty paid. 
Acid-grade fluorspar containing a minumum of 97 percent calcium 
fluoride was quoted at $50 a short ton f. o. b. Illinois mines until 
October 1, when it was advanced to $60. On October 1 acid-grade 
fluorspar was quoted at $65 a short ton f. o. b. Los Lunas, N. Mex. 

The average selling price of all grades of domestic fluorspar shipped 
in 1951 was $41.41 a short ton—a new peak—compared with $35.22 
in 1950. 

Price Control.—Throughout 1951 the price of domestic metal- 
lurgical-grade fluorspar was controlled by provisions of the General 
Ceiling Price Regulation, which froze prices at the highest charged 
between December 19, 1950, and January 25, 1951. The prices for 
acid-grade and imported metallurgical-grade were likewise frozen 
until August 10 and September 6, respectively; however, on August 
10 acid-grade fluorspar was exempted from price control, and on 
September 6 sellers of imported fluorspar were permitted to add 
increases in landed costs. 
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FOREIGN TRADE * 


Imports.—A new record of 181,275 short tons of fluorspar was 
imported into the United States in 1951, a 10-percent gain over 
1950, the former record year. Of the 1951 total, 52,991 tons con- 
tained over 97 percent calcium fluoride and 128,284 tons was of 
lower grade. Imports in 1951 were valued at $4,110,081.* 


TABLE 10.—Fluorspar imported for consumption in the United States in 1951, 
by country and customs district 


[U. S. Department of Commerce] 


Contaíning more Containing not 


than 97 percent | "ore than 97 Total 
calcium fluoride pront calcium 
Country and customs district 
Short Short Short 
tons Value tons Value tons Value 
Canada 
O A AE | aewas e em 1,187 | $42,126 1,187 $42, 126 
RT AA [PSA EEN 4,984 | 179,410 4,084 | 179,410 
Phlladelphia.........................- 15, 289 | $491, 644 |..........].......... 15, 289 491, 644 
"TOU A aces Wed 15,289 | 491, 644 6,171 | 221,536 21, 460 713, 180 
SS 
Mexico: 
TEEN 903 13, 297 12,173 | 182, 097 13, 076 105, 304 
Duluth and Superior... ...............]|..........|.---...... 189 2, 786 189 2, 786 
[t^ prt nequ MENS EN 393 4, 509 6, 687 78, 225 7, 080 E 
Galveston.....................--....- 1, 740 42 63 102 2, 377 
e GE 2, 463 59, 967 41,115 | 676, 342 43, 578 736, 309 
Deet dee ee 3, 819 79, 603 60,206 | 940, 087 64,025 | 1, 019, 690 
France: Philadelpbia..................... 22, 461 568 10, 270 1,415 ; 
Germany: 
Marviani AA 142 3, 087 14,461 | 207,175 14, 603 801, 102 
Philadelphia- acaso rm rer 14,185 | 558, 381 19,102 | 315,196 33, 287 873, 576 
Matak AA EA NS aec uersu ase 14,327 | 562, 368 33, 563 | 612, 370 47,890 | 1,174, 738 
Spain 
AE AAA O WEE 
ai AAA 11,583 | 448,139 21,279 | 322, 279 32, 882 770, 418 
cg) | AS AE E S 11,683 | 448,139 21,282 | 322, 365 32, 865 770, 504 
Italy: gt sie per ———— — —— 6,492 | 282,376 5, 312 67, 581 11, 804 949, 957 
Algeria: Philadélpbia...—................ 560 11,000 |... eonun] umeho nnm 560 11, 000 
Union of South Africa: Philadelphia..... 72 1,400 AA ee a Ez 72 1, 400 
eS | | ee | ae | —— ee | 
Netherlands: ! 
DISD GIA PA O A enn Rr rn 633 26, 260 633 26, 260 
A IIA AAA AAA nunc te 551 10, 531 651 10, 631 
SA RI A A 1, 184 86, 701 1,184 36, 791 
Total: AAA wend ore re rome rr 52,991 |1,899,081 | 128,284 |2,211,000 | 181,275 | 4, 110, 081 
EK feet Tee 43, 488 |1,050,305 | 121,146 |1, 529,362 | 164, 634 | 2, 579, 667 


1 Reported as Netherlands, but is believed to have originated in Germany. 


The higher-grade fluorspar averaged $35.84 a ton and the lower- 
grade $17.24. Asa consequence of abrogation of the reciprocal trade 
agreement between the United States and Mexico on December 31, 
1950, the duty on fluorspar containing not over 97 percent calcium 
fluoride reverted to $7.50 a short ton and the duty on higher-grade 

3 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page, 


of the Bureau of Mines, from records of the U. 8. Department of Commerce, 
4 Values are at country oforigin. The cost to consumers in the United States also includes ocean freight, 


import duties, etc. 
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to $5 a short ton. However, effective June 7, 1951, the rate of duty 
on fluorspar containing over 97 percent calcium fluoride was lowered 
to $1.87% a short ton under the Torquay Agreement. 

The bulk of the fluorspar received in the United States in 1951 was 
for use by domestic consumers; however, a substantial tonnage of 
of acid-grade fluorspar was delivered to the National Stockpile. 

In 1951, 8,788 tons of Mexican fluorspar was blended with fluxing- 
gravel fluorspar from the Illinois-Kentucky district. The Mexican 
fluorspar so blended has been excluded from the statistics on ship- 
ments from mines in the United States and included in the figures on 
imports. 

Table 11, compiled from data supplied to the Bureau of Mines by. 
importers and domestic companies milling foreign fluorspar, shows 
the quantities of imported fluorspar delivered to consumers in the 
United States. The quantities are based on the actual outturn weights 
and represent the finished fluorspar recovered from milling and drying 
foreign ore rather than the ore milled or concentrates dried. 


TABLE 11.—Imported fluorspar delivered to consumers in the United States, 
1950-51, by uses 


1950 1951 
Selling price at Selling price at 
tidewater, bor- tidewater, bor- 
der, or f. o. b. der, or f. o. b. 
Use mill in the United mill in the United 
Short States, including | Short States, including 
tons duty tons duty 
Aver- 
Total age Total 
Srl AS 122, 459 | $3, 250, 070 | $26. 54 |119, 989 | $4, 105, 764 
Hydrofluoric acid............................. 29,742 | 1,316,595 | 44.27 | 26,506 | 1,341, 339 
oDerro-alloyS...2...oecsseuesstexwceeswumcr2escr 458 10,207 | 22.29 | 1,124 33, 894 
Glass and enamel............................- 3, 252 154,180 | 47.41 | 4,232 220, 665 
KI 6, 626 223,669 | 33.76 | 8,568 349, 151 
dE 162,537 | 4,954,721 | 30.48 [160, 419 | 6,050, 813 


Exports.—Fluorspar producers reported exports of 1,148 short tons 
of fluorspar valued at $51,809 in 1951 compared with 728 tons valued 
at $29,746 in 1950. The exports comprised 61 tons of metallurgical- 
grade to Canada and 20 tons to Venezuela; and 673 tons of flotation 
concentrates to Canada, 3 tons to Colombia, 24 tons to Chile, 320 
tons to Peru, 44 tons to Mexico, and 3 tons to the Philippines. In 
addition to the fluorspar exported by producers in 1951, dealers ex- 
ported 20 tons to Chile and 5 tons to Uruguay. 


TABLE 12.—Fluorspar reported by iir ara as exported from the United States, 
9 


M" Value Suh: Value 
or o 
Year tons Year tons 

Total | Averago Total | Average 
Orca 1,729 | $63, 797 $36.90 |! 1949..............-- 783 | $32, 521 $41. 53 
ER 1,180 43, 679 87. 02 || 1950................ 728 29, 746 40. 86 


1948... Loco 644 24, 819 38. 54 || 1951...............- 1,148 51, 809 45.13 
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WORLD REVIEW 


Canada.—According to the Dominion Bureau of Statistics, produc- 
tion of fluorspar in Canada was 78,870 metric tons 5 in 1951 compared 
with 58,253 tons in 1950. 

The St. Lawrence Corp. of Newfoundland, Ltd., and Newfoundland 
Fluorspar, Ltd., both in the Province of Newfoundland, are the chief 
Canadian producers of fluorspar. There is a comparatively small 
production in the Province of Ontario. 

The St. Lawrence Corp. of Newfoundland, Ltd., has a gravity- 
concentration mill and a flotation mill in Newfoundland for treating 
-the ore from its several mines; a subsidiary, St. Lawrence Fluorspar, 
Inc., has a plant at Wilmington, Del., for drying the flotation con- 
centrate. Shipments by the St. Lawrence Corp. of Newfoundland, 
Ltd., totaled 29,421 short tons in 1951 (18,125 tons in 1950)—15, 891 
tons of acid-grade filter cake and 13,530 tons of fluxing-gravel fluorspar. 


TABLE 13.—World production of fluorspar, 1945-51, by countries, in metric tons 
[Compiled by Pauline Roberts] 


| 


Country ! | 1945 | 1916 | 1947 1948 | 1919 | 1950 | 195] 
Argentina (shipments) ........- 3, 012 2.138 2, 400 (2 (2) (2) (3) 
AORTA ee Be RR axi ips 916 1, 201 1, 219 520 571 585 3 250 
Bolivia (exports)............... 19-I.aaszetuss 28 227 204 61 38 
GIU MOERS kote Ee PECORIS SUE ec 841 751 537 3 600 (3) 
Canada: 
Qi dae ad 25, 300 23, 366 36, 101 47, 833 
MONS) AA 5,3 ; i , 83: > 
Other Provinces... 6, 685 7,200 | 6,519 | 10,287 ) 158, 492 | 158,253 | 78,870 
y AR PA 14, 535 19, 235 31,598 | 433, 442 30, 954 35, 400 60, 000 
A EAS AAA A, A 110 445 40 1, 068 
Germany: 
East Germany............. (2) { 14, 000 21, 000 (2) (2) (2) (2) 
i a Germany iere có T ? 16, 910 19,235 | 149, 344 |2150,000 92, 520 143, 741 
APA EN SA EE EA AE, ATA A A 
EE ES ANA A dn 3,333 | 47,806 | 20,860 | 140,635 | 420,810 | 31,611 40, 838 
A ETA PR A Al dd 3, 207 4312 4 84 68 960 2, 495 3, 996 
Korea: 

North Korea..---.---------- } 19. 434 (2) (2) (2) (2) (2) 3 
Korea, Republic of......... iiio) RENE 2, 600 |.......... 1, 230 (2) 3 
Mexico (exports) 2.66 2 roodo gies e 50, 251 21, 040 45, 737 75, 381 55, 772 65, 667 06, 761 
a a A E ETE 3, 142 4,590 1,089 1,120 895 838 3700 
Southern Rhodesia, A ASA AAA 154 12 239 447 111 
South-West Africa.............. AAA A A IN PES om 73 779 
EN, ecards 9, 643 8, 712 13, 885 42, 549 59, 594 32, 669 54, 789 

GE io A Ne 3, 448 3, 722 2, 780 OOO lors (2) 2 
EIA ERA PEA MS A AA 560 25V M PATA (3 
Union of South Africa.......... 3, 657 4, 821 4,815 3,754 4, 857 4 6, 948 12, 313 
United Kingdom............... 44, 281 47, 200 45,016 | 458,918 | 152,867 50, 294 a 
United States (shipments).....| 293,891 | 252,142 | 298,901 | 300,956 | 214,733 | 273, 524 314, 813 
Total (estimatel 674,000 | 524,000 | * 653, 000 | 1 792, 000 | * 686, 000 | + 789, 000 957, 000 


1 In addition to countries listed, China, Switzerland, and U, 8.8, R., produce fluorspar, but data on output 
are not available; estimates by author of chapter included in total. 

2 Data not available; estimate by author of chapter included in total. 

3 Estimate. 

4 Revised figure. 


Newfoundland Fluorspar, Ltd., has two mines and ships crushed 
fluorspar principally to Arvida, Quebec, where the Aluminum Co. of 
Canada, Ltd., has a flotation plant. 

France.—Production of fluorspar in France in 1951—50,000 metric 
tons—was the largest since 1939 and an increase of 41 percent over 
1950. 


51 metric ton is equivalent to 1.10231 short tons. 
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Germany.—Before World War II Germany was a leading pro- 
ducer and exporter of fluorspar; in fact, 1939 output was 161,963 
metric tons. Until the outbreak of war exports were maintained at 
30,000 to 40,000 tons annually. Production in West Germany has 
ranged from 16,900 to 50,000 tons during the 4 years 1946-49. Since 
1950, however, Germany has shown much enterprise in regaining its 
former position as a producer and exporter. Production of fluorspar 
in West Germany was 92,520 and 143,741 metric tons, respectively, 
in 1950 and 1951. The United States was an important customer; 
imports of German fluorspar into the United States were 26,874 and 
44,519 metric tons, respectively, in 1950 and 1951. In 1951 fluorspar 
was also exported to Austria, Australia, Belgium, Luxembourg, Den- 
mark, Netherlands, Sweden, Poland, Switzerland, and Japan. 

Italy.—Fluorspar production in Italy established a new record in 
1951 and was 40,838 metric tons compared with 31,611 tons in 1950 
and the former high of 40,635 tons in 1948. The United States was 
an important customer; imports of Italian fluorspar into the United 
States were 10,708 and 8,820 metric tons, respectively, in 1951 and 
1950. Substantial shipments were also made to Japan in 1951. 

Mexico.—Chiefly as a result of record demand for fluorspar in the 
United States—the principal market for Mexican fluorspar—pro- 
duction (as measured by exports) in Mexico was 1.7 percent greater 
than in 1950, or 66,761 metric tons. About 2,200 tons of Mexican 
fluorspar is used at local metallurgical plants, and some is exported 
to Canada. Imports of Mexican fluorspar into the United States 
were 58,082 and 66,270 metric tons, respectively, in 1951 and 1950. 
Several American producers and consumers have been greatly in- 
terested in recent discoveries of important deposits of fluorspar in 
Chihuahua and Coahuila. Because of the nearness of these de- 
posits to the American border and their favorable location for truck 
transportation, they promise to make a major contribution to the 
United States supply. A flotation mill to serve the General Escobedo 
mine about 35 miles northwest of Taxco was completed at Zacualpan 
by Fluorspar Tolteca, S. A., in 1951. | 

Spain.—Chiefly as & result of sustained demand in the United 
States and a greater demand in Europe and Japan, fluorspar output 
in Spain increased to 54,789 metric tons in 1951 from 32,669 tons in 
1950. Consumption of fluorspar in Spain is small; consequently, 
the industry depends largely on the export market for survival. 'The 
United States and Japan were the chief markets in 1951; imports of 
Spanish fluorspar into the United States were 29,814 short tons in 
1951 compared with 32,025 tons in 1950. The imports into the 
United States in 1951 comprised 10,508 metric tons of acid-grade 
filter cake, chiefly from the flotation mill serving the Osor mine in 
the Gerona district, and 19,306 tons of metallurgical-grade fluorspar, 
chiefly from the Caravia and Collada mines in Asturias. About 
20,000 tons is believed to have been exported to Japan in 1951. 

The largest producers of fluorspar in Spain in 1951 were Fluoruros, 
S. A., which operated the Collada and Caravia mines in the Province 
of Oviedo, and Minerales y Productos Derivados, S. A., which operates 
the Osor mine in the Gerona district. Fluoruros, S. A., the largest 
producer of metallurgical-grade fluorspar in Spain, installed a washing 
plant and a flotation unit in 1951 and began to produce acid-grade 
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concentrates at the rate of 500 tons a month. About 800 tons of 
acid-grade filter cake was exported to the United States in December 
1951. Minerales y Productos Derivados, S. A., is the largest producer 
of acid-grade flotation concentrates in Spain. 

South-West Africa.—The South African Iron & Steel Industrial 
Corp., Ltd. (Iscor), is planning to bring its fluorspar property into 
production at a rate of 4,000 tons of concentrates a month and to 
export all surplus over the Union's present requirements of 10,000 
tons annually. However, no appropriation has yet been made for 
the proposed operation. The fluorspar deposit is on Farm Okorusu 
some 40 miles northwest of Otjiwarongo, 14 miles west of the narrow- 
gage railway to Usakos and Walvia Bay. It has been held by Iscor 
since 1946 under a bond and lease covering approximately 2 square 
miles. Considerable diamond drilling and underground development 
have been done, and assured and probable reserves of 2,500,000 and 
500,000 tons, EE carrying 60 percent CaF, 7 percent apatite, 
and 20 percent SiO, have been determined. Production may be ex- 
pected by 1954.* 

The Tsumeb Corp. holds a number of claims surrounding Iscor’s 
deposits on which it has developed approximately 250,000 tons of 
excellent-grade ore and about 1,000,000 tons of 25-percent CaF, ore. 
Because of the interest being shown in fluorspar, the Tsumeb Corp. 
is planning a new study of its fluorspar deposits with the hope of 
developing more extensive reserves.’ 


CRYOLITE 


The only known commercial-size deposit of natural cryolite is at 
Ivigtut, Greenland, where this unique mineral is mined. 

Synthetic cryolite was manufactured in the United States in 1951 
by the Aluminum Ore Co. at East St. Louis, Ill., and the Reynolds 
Metals Co. at Bauxite (Hurricane Creek), Ark. | 

Cryolite is used principally in the aluminum industry, where it 
acts as the electrolyte in reducing alumina to the metal. Smaller 
quantities are used chiefly in abrasives, insecticides, glass, and enamel. 

Imports of natural and artificial cryolite into the United States 
totaled 34,688 long tons valued at $2,190,123 in 1951 compared with 
15,208 tons valued at $978,175 in 1950; of these, 34,531 tons came 
from Greenland, 98 tons from Denmark, and 59 tons from Germany. 

Exports of cryolite from the United States were 1,426 long tons 
valued at $317,418 in 1951 compared with 1,850 tons valued at 
$404,931 in 1950. Of the 1951 exports, 1,300 tons went to Canada, 
77 tons to Mexico, 23 tons to Union of South Africa, and the re- 
mainder to Argentina, Brazil, Chile, Colombia, Philippines, and 
Surinam. 

The preparation and use of natural cryolite were described in a 
report issued several years ago.* 

"€ Frisble, B. R, (mineral attaché, American Embassy, Pretoria, Union of South Africa), Probability of 
Fluorspar Being Produced in South-West Africa by Iscor: Nov. 7, 1951, 2 pp. (unpub. rept.). 


footnote 6. 
$ Mudd, H Fluorspar and Cryolite: Am. Inst. Min. and Met. Eng., Industrial Minerals and 


enry T, 
Rocks, New York, 1949, pp. 398-401, 403. 


Fuel Briquets and Packaged Fuel 
By J. A. Corgan and Golden V. Chiriaco 


A 
GENERAL SUMMARY 


UTPUT of fuel briquets and packaged fuel in 1951 totaled 

O 2,387,219 and 119,535 net tons, respectively, 14- and 12-percent 

decreases from 1950. Briquets were shipped to 36 States and 

the District of Columbia in 1951. Exports, virtually all destined to 

Canada, totaled 168,780 tons; all of the 123 tons imported came from 
Canada. 

Bituminous coal and Pennsylvania anthracite were the principal 
raw fuels employed manufacturing fuel briquets in 1951, and asphaltic 
binders were used exclusively. Bituminous coal and petroleum coke 
were the principal raw fuels used in making packaged fuel, and asphalt, 
starch, and a small amount of cement were employed as binders. 

The fuel-briquetting industry consists of plants producing a small, 
hard, pillow briquet suitable for shipment. The packaged-fuel indus- 
try consists of plants producing 3- to 4-inch, more or less friable cubes 
wrapped (six to eight to the package) in sturdy paper, suitable for local 
consumption but not as a rule for transportation over long distances. 


FUEL BRIQUETS 


Pertinent data on the fuel-briquetting industry from 1947 to 1951 
are summarized in table 1. Production, by regions, from 1919 to 1951 
is illustrated in figure 1. 
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Fiaurs 1.—Production of fuel briquets in the United States, 1917-51, by regions. 


1 Excludes briquets made from charcoal, wood scrap, and fruit pits, which are not included in Bureau of 
Mines surveys. 
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TABLE 1.—Salient statistics of the fuel-briquetting industry in the United States, 
1935-39 (average) and 1947-51 


1935-39 1 
(average) 1947 1948 1949 1950 1951 
Production: 
Eastern States___net tons. . 285, 248 | 1,089,705 | 1,151,041 674, 938 934, 635 790, 359 
Central States....... do---- 588, 573 | 1,966,834 | 1,820,074 | 1,557,819 | 1,691,914 | 1,464, 185 
Pacific Coast States. .do..... 75, 196 115, 057 157, 362 171, 214 143, 471 126, 676 
Total- rasa do. 949,017 | 3,171,596 | 3,128,477 | 2,403,971 | 2,770,020 | 2,387,219 
o E EE do... 11, 792 387 3 123 
BERT ERAN 00... 3 18, 206 2A8, 700 207, 885 167, 140 175, 708 108, 780 
Consumption, apparent 3 
4 net tons.. 942, 603 | 2,923,223 | 2,020,921 | 2,237,106 | 2,595,050 | 2, 218, 562 
Plants in operation. ........... 32 3 28 
Value of production............ $6, 083, 308 |$30, 762, 253 |$36, 011, 322 |$28, 641, 424 1$32, 039, 370 |$27, 454, 638 
Average value per net ton 
f. o. b. plant: 
Eastern States. ............ $4. 28 $7. 82 $9. 55 $9. 65 $9. 50 $9. 70 
Central States. ............ $7. 08 $10. 56 $12. 58 $12. 50 $12. 46 $12. 31 
Pacific Coast States........ 3.51 . 49 $12. 90 


$9. 23 $12.77 $1 $14. 67 $14 E 
World production. metric tons. -| 62, 000, 000 |457, 000, 000 |464, 000, 000 |466, 000, 000 |*76,000, 000 | 82, 000, 000 


1 Peak year of United States fuel-briquet production, 

2 1937-39 average. Not reported separately before 1937. 
3 Production plus imports minus exports. 

4 Revised figure. 


DOMESTIC PRODUCTION 


The 14-percent decrease in the output of fuel briquets in 1951, 
when a total of 2,387,219 net tons was produced, can be attributed 
largely to competition of fuel oil and natural gas. 

As shown in table 2, 28 plants produced briquets in 1951.2 Eleven 
States contributed to the 1951 production, the Central States, with 
20 plants, accounting for 61 percent of the total. Wisconsin, with 10 
plants and about 42 percent of the national output, was the largest 
individual fuel-briquet-producing State. West Virginia followed with 
two plants, and Pennsylvania ranked third with four plants operating. 
Other producing States, in order of output, were: Missouri, Oregon, 
Illinois, Indiana, North Dakota, Michigan, Arkansas, and Nebraska. 


TABLE 2.—Production of fuel briquets in the United States, 1950-51 


1950 1951 
Percent of 
chenge from 
1950 in— 
Plants | Net tons Value Plants | Net tons Value 
Ton- 
nage Value 
Eastern States....... 6 934, 635 | $8, 880, 434 6 796, 359 | $7, 705,910 | —14.8 | —12.2 
Central States ...... 22 | 1,691, 914 | 21,080, 670 20 | 1,464,185 | 18,024, 459 | —13.6 | —14.5 
Pacific Coast States . 3 143,471 | 2,078, 275 2 128,675 | 1,634,269 | —11.7 | —21.4 
TOL sesiza 31 | 2,770,020 | 32, 039, 379 28 | 2,387,219 | 27,454,638 | —13.8 | —14.3 


2 Directories of fuel-briquet and packaged-fuel operations and a list of manufacturers of briquetting 
a ice er aa: 002, 2063, and 2064, respectively) are obtainable on request from the Buresu of Mines, 
ashington 25, D. O. 
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TABLE 3.—Annual capacity and production of briquetting plants in the United 
States, 1947-61 


Production 
active capacity Percent 

plants | (Met tons) Net tons  |ofannual 
o MER AM: 35 | 4,615,160 
1048 o o ls ue Led EE ede 36 4, 670, 510 
1040. o reo bw REL cR ER m ec ES EB E 33 4, 016, 360 
or cadre Sc ee ee E dE 31 4, 455, 000 

deeg 
apacity of— 
Less t 000 Long... ee A os 4 42, 180 
25,000 to less than 100,000......................- 7 384, 000 
100,000 to less than 200,000...................... 8 870, 500 
200,000 to less than 400,000.....................- 6 1, 610, 000 
400,000 or more. .................-..-..- Ll s.s. 9 1, 500, 000 
Total cru ie accueil ee 28 4, 406, 680 
Production of— 

Less than 5,000 tons............................ 3 22, 180 33.6 

5,000 to less than 10,000......................... 2 140, 000 10. 4 

10,000 to less than 28.000... ----------- 2 70, 000 40.5 

25,000 to less than 100,000.....................-. 13 1, 264, 500 644, 906 51.0 

100,000 or more............................-.... 8 2, 910, 000 1, 691, 894 58. 1 

JU EENEG 28 | 4,406,680 | 2,387,219 | 54.2 


The total value of the 1951 production, $27,454,638, reflects a 
E of about 14 percent from the value of $32,039,379 reported 
or 1950. 

Capacity.—The rate of production in 1951 (54 percent of capacity) 
was considerably lower than in 1950, when the industry produced at 
62 percent of capacity (see table 3). Nine plants, with an annual 
capacity of 200,000 tons or more each, furnished 1,782,913 tons or 
about 75 percent of the total production, utilizing 57 percent of their 
combined capacity. Seventeen plants, with an annual capacity of 
100,000 tons or more each, ge 92 percent of the total production 
in 1951, utilizing 55 percent of their combined capacity. 

Raw Fuels.—Bituminous coal was the nnnm &l raw fuel used in 
manufacturing fuel briquets in 1951, followed in order by Penn- 
sylvania anthracite and petroleum coke. These accounted for 90 
percent of the raw fuels used. Residual carbon from the manufacture 
of oil gas, anthracite other than Pennsylvania anthracite, semi- 
anthracite, and lignite char also were used as raw fuels. Yard 
ae used at 12 plants were the source of 15 percent of all raw 
ue 
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TABLE 4.—Raw fuels used in making fuel briquets in the United States, 1951 


Net tons used 
Type of raw fuel used une Aor tong Source of raw fuel used here Yard | Other 
screen- raw Total 
ings fuels 
Pennsylvania anthra- 13 | 507,687 || Yard screenings ex- 
E EEN clusively (from own 
Arkansas hard coals. ... 4 56, 865 or other yards)...... 4 | 60,814 |.......... 00, 814 
Bituminous low-vola- . Raw fuels (other than 
CHG GOAL: 22234 sect REN 17 |1, 255, 317 yard screenings) ex- 
Bituminous high-vola- clusively............ 16 luisa 1, 207, 458 |1, 207, 458 
Hle:o081-..— essex 4| 114257 || Both yard screenings 
Semicoke (lignite char). 1 35, 826 and other raw fuels.. 8 |271,699 | 700,706 | 972, 405 
Residual carbon from 
manufacture of oil 
A RAR APA 2 | 126, 675 
Petroleum coke......... 4 | 144, 050 
TOCA een 128 |2, 240, 677 
Total.....-----0 28 |332, 513 |1, 908, 164 |2, 240, 677 


1 A number of plants used more than 1 kind of raw fuel; hence, the sum of the plants is greater than the 
actual number of plants active (28) in 1951. 


Pennsylvania anthracite was used extensively, either alone or in 
combination with bituminous coal, in Pennsylvania and Wisconsin. 
Large quantities of bituminous coal were used widely in the Eastern 
and Central States. Residual carbon from oil gas was the only raw 
material used in the Pacific Coast States. 

Binders.—Asphaltic binders were utilized exclusively in making 
briquets in the United States in 1951, when 26 operators used 146,542 
net tons. Two operators employed no binder. The percentage of 
binder in the briquets (by weight) ranged generally from about 5 to 
9 percent. Eleven plants (producing 57 percent of the 1951 output) 
used binders representing about 7 percent of the weight of the bri- 
quets. Eight plants (supplying 32 percent of the production) used 
binders representing about 6 percent of the weight of the briquets; 
four plants used binders representing 8 to 9 percent of the weight of 
the briquets, and the remaining three plants less than 6 percent. 


TABLE 5.—Classification of briquetting plants in the United States, 1948-51, by 
type of binder used 


0 
Plants | briquet 

produc- 
tion 


Type of binder used: 
No binder luicor=...».» 
LEI, EEN 
Asphalt and coal-tar pitch. 
die e A | — aa AAA EA A A A es 
A t: nada a) he) IO —— Lid NM A PAE A PA A A 
Ei a A A LL 11) A | AA A in A PA E 


1 Residual carbon from manufacture of oll gas was used at plants employing no binder. 


596 MINERALS YEARBOOK, 1951 


SHIPMENTS 


Weight and Shape.—In 1951 briquets ranged in weight from 1% to 
20 ounces. Pillow shapes, all under 5 ounces except for an 11-ounce 
bituminous high-volatile pillow, were made at 25 plants and repre- 
sented 77 percent of the total production; 2%-ounce cylindrical 
(barrel-shaped) and 18- and 20-ounce cubes supplied 23 percent of 
the total production. 

In addition to the 2,174,599 tons of fuel briquets shipped to 36 
States and the District of Columbia in 1951, 168,676 tons were ex- 
ported to Canada. Wisconsin, Minnesota, Missouri, and Michigan 
received 1,245,544 tons of the total briquets shipped. The difference 
between production in 1951 (2,387,219 tons) and shipments within 
the United States (2,174,599 tons), or 212,620 tons, represents exports, 
briquets used at plants for power or heat, and changes in producers’ 
stocks. Briquets are used almost entirely for space heating, but in 
di operators reported 8,073 tons used for power or heat at their 
plants. 

Of the 2,373,548 tons of fuel briquets reported by producers as 
shipped in 1951 (domestic and foreign) about 92 percent was des- 
tined to 36 States and the District of Columbia; 77 percent of the 
total shipments moved by rail and 23 percent by truck or scow. In 
the Eastern States about 97 percent was shipped by rail and 3 per- 
cent by truck; in the Central States 69 percent moved by rail and 31 
percent, by truck; and in the Pacific Coast States about 46 percent 
moved by rail and 54 percent by truck and scow. | 


TABLE 6.—Shipments of fuel briquets of domestic manufacture in the United 
States, 1950-51, as reported by producers, by State of destination, in net 
tons 


State of destination 1950 1951 State of destination 1950 1951 
Arkansas. .................... 1, 941 2,775 || New Hampshire. ...........- 3, 292 3, 007 
Califorhla.........-4. a. olco 20, 796 1,314 || New Jersey....-------------- 13, 242 25, 260 
Connecticut.................. 2, 623 2,099 || New York................... 23, 076 17, 441 
Dolaware..........-.......... 319 162 || North Carolina.............. 29, 691 22, 266 
District of Columbia.......-.- 2, 509 1,786 || North Dakota... ............ 120, 927 95, 423 
MIO dA. eege eech 379 227 || ONO eege 89, 086 78, 319 
e o A A Bl A Oklahoma...................|. -.--..... 

EA eds 149 |... 2222s OTeP0l] RA ee 69, 190 59, 904 
TIMO ee a ne Rn d 167, 509 173, 191 || Pennsylvania. ............... 39, 279 , 
el E AAA 120, 003 116, 672 || Rhode Island................ ; 1, 369 
A A 89, 500 ,256 || South Carolina............... 6, 821 , 
KANSAS ooo csc irte 15, 615 , 587 || South Dakota................ 101, 273 86, 304 
Kentucky............--.-.-.- , 413 5,718 || Tennessee. ................... i 2, 757 

DING. RU esses sees 6, 345 6,070 || Texas. .----------------- -20-2-2000 109 
Maryland..................... 22, 117 17,163 || Vermont....................- 2, 401 2,194 
Massachusetts... ............. 19, 306 27,074 || Vireinia 36, 310 30, 428 
Michigan....----------------- , 841 219, 939 || Washington. ..--------------- 30, 4 17, 628 
Minnesota. ..................- 378, 996 312, 851 || West Virginia... .............- ,4 2, 07 

SSOUP EE 291, 946 271, 957 || Wisconsin.........-..-------- 521, 112 440, 797 
MODLAODS gëtt acerca] =. BO [usen v EnwwE 
Nebraska....................- 36, 223 21, 778 Total AN stean 2, 563, 711 | 2,174, 599 


t For shipments outside the United States, see export statistics, table 8. 
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TABLE 7.—Direct shipments of fuel briquets, 1950-51, by method of transporta- 
tion, as reported by producers, in net tons ! 


1950 1951 
Produced in— 
Rail Truck Total Rail Truck Total 
Eastern StateS---------------- 901, 653 28, 160 929, 813 777,134 20, 342 797, 470 
GContraliStates. 552335052. 2 1, 196, 665 489, 149 1, 685, 814 998, 367 454, 773 1, 453, 140 
Pacific Coast States........... 67, 205 2 73,719 140, 924 55, 980 2 66, 952 122, 932 
Total United States....| 2,165, 523 2 591, 028 | 3 2, 756, 551 1, 831, 481 2 542,067 | 3 2, 373, 548 


^ Ga shipments outside the United States, as reported by producers (differs somewhat from export 
statistics). 

2 Includes quantities shipped by scow. 

3 An additional 11,737 tons was used by 4 producers as fuel at their plants in 1950 and 8,073 tons by 3 pro- 


ducers in 1951. 
PRICES 


Although the average value per ton of briquets (f. o. b. plant) 
produced in the Eastern States in 1951 showed a slight increase from 
1950 (about 3 percent), the average per ton values for the Central 
and Pacific Coast States continued the downward trend began in 
1950, reflecting decreases from 1950 of about 1 percent and 11 percent, 
respectively (see table 1). Gross realization per ton (f. o. b. plant) 
varies greatly because of the different local conditions under which 
briquets are made. In the Eastern States briquets are made relatively 
near the coal fields; hence the cost of raw material does not involve 
large freight charges, and the f. o. b. plant price is relatively low. 
In the Central States briquets generally are made at plants great 
distances from the original source of coal; consequently, raw-fuel 
costs at these plants include a considerable freight charge, which is 
reflected in higher prices per ton f. o. b. plant. The highest plant 
values are shown in the Pacific Coast States, where the raw fuel 
used is residual carbon from the manufacture of oil gas. 

These f. o. b. plant values vary considerably from the prices paid 
for briquets by consumers, as retail prices include transportation 
costs and retail dealers’ margins. Information on retail prices of 
fuel briquets for selected cities may be obtained from the Bureau of 
papar SSES United States Department of Labor, Washington 
25, D. C. 

FOREIGN TRADE ? 


Imports of fuel briquets into the United States reached & peak of 
123,593 net tons in 1926, when a strike during the winter of 1925-26 
in the Pennsylvania anthracite fields created a shortage of fuels in 
this country. Imports have been negligible since 1941, amounting to 
only a few hundred tons a year; in 1951, 123 tons was imported, all 
from Canada. 

In 1951 exports of fuel briquets, virtually all of which were destined 
to Canada, totaled 168,780 tons, & 4-percent decrease from 1950. 
The value of 1951 exports was $2,389,657, & 9-percent decrease from 
1950. 


3 Figures on HOO and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 8.—Briquets (coal and coke) exported from the United States, 1949-51, 
by country of destination and customs district 


[U. S. Department of Commerce] 


1919 1950 1951 


Net tons Value Net tons Value Net tons Value 


COUNTRY 
EN NM E i86, 681 | $438,004 V Lr oer orn : ees 
A TEE ; 

Newfoundland-Labrador...... 179 2, 280 \ 175,768 | $2, 617, 007 168, 676 2, 387, 477 
o A A A A qneW PS 101 2, 000 
Tõtal eege 167,140 | 2,438, 284 175,768 | 2,617,007 168, 780 2, 389, 657 

CUSTOMS DISTRICT 
Buffalo. ona recio 84,750 | 1,285, 958 97, 550 | 1,545, 754 85, 488 1, 392, 942 
1211 ageet eer 36, 871 481, 934 28, 249 357, 911 24, 324 302, 515 
Duluth and Superior........- 16, 733 224, 708 21, 834 272, 051 21, 196 267, 837 
Maine and New Hampshire... 1,077 19, 361 498 8,1 1, 077 18, 955 
A A EE 4, 629 61, 222 1, 839 17, 783 4, 941 44, 605 
Montana and Idaho...........|............]|. .....--..-. 1,779 d Biet WV ISA 
elei TEE A A D E 101 2, 000 
NOW dd EE, EE, E, EE, EE 16, 741 65, 301 
Philadelphla.................- 740 ; 997 448 5,951 CP s NGAc EVE 
O 4,123 , 907 800 11,098 A A 
St. Lawrence... ........-.-.--- 12, 555 243, 713 12, 268 269, 258 14, 855 294, 632 
IL AAA AS A AA EE 3 180 
Vermont corno 512 1 54 600 
Washington................... 6, 508 82, 572 10, 402 AAA EE 
Total 167,140 | 2, 438, 284 175,768 | 2,617,007 168, 780 2, 389, 657 


PACKAGED FUEL 


Salient statistics of the packaged-fuel industry in the United States 
from 1947 to 1951 are given in table 9. 


TABLE 9.—Salient statistics of the packaged-fuel industry in the United States, 
1935-39 (average), 1940, and 1947-51 


1940 (peak 


o | mu. | 1047 1948 1949 1950 1951 
tion) 


eee | ee | eee ar | t A Ó Há— | TRE | cee NEDSS 


Production: 
dn os t 5, 052 6, 349 2,153 1, 850 
net tons.. » " , , 
CentralStates.do....| 116,218 | 276,994 | 180,728 | 155,154 } 125,948 | 135,682 | 119,535 
Pacific Coast 
Statos do.... 1, 563 AAA cM op SMS PN SONS 
Total.......- do....| 122,833 284, 513 182, 881 157, 013 125, 948 135, 682 119, 535 
Plants in operation....... 63 106 02 62 57 53 
Value of production...... $1, 050, 566 |$2, 301, 922 |$2, 882, 105 |$2, 735, 861 |$2, 236, 748 |$2, 430, 847 |$2, 169, 539 
Average value per net 
ton f. o. b. plant: 
Eastern States. ...... $9. 45 $9. 02 $16. 58 $17.64 $17.77 $17.19 $18. 08 
Central States. ....... $8. 50 $8. 36 $15. 75 $17. 42 $17. 76 $17. 02 $18.15 
Pacific Coast States. . $9. 01 $12.82 MA O A A 2d 


DOMESTIC PRODUCTION 


In 1951, 53 plants operated in the United States as compared with 
54 plants in 1950 and produced 119,535 net tons of packaged fuel 
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valued at $2,169,539, a decrease of 12 percent in tonnage and 
11 percent in value from the preceding year. Michigan, Wis- 
consin, and Ohio, in the order named, were the three largest pro- 
ducing States and supplied about 69 percent of the 1951 output. The 
average value per net ton (f. o. b. plant) of packaged fuel increased 
consistently in the Central States from 1947 through 1951. Except 
for a slight drop in 1950, the average value per ton in the Eastern 
States increased steadily from 1947 through 1951 (see table 9). Pro- 
ceeds received by the manufacturers are equivalent to cost of coal at 
the mine, freight to factory, direct and indirect manufacturing cost, 
and profit. For this reason, the values may vary greatly from plant 
to plant, depending on the local conditions under which the product 
is manufactured. Production of packaged fuel, by States, for 1950-51 
is shown in table 10. 


TABLE 10.—Production of packaged fuel in the United States, 1950-51, by States 


1950 1951 
State 


UN WE d 16,355 | $297, 102 3 14,561 | $267, 818 
RAR C DOCS pp CU 43,786 | 735,326 17 37, 604 636, 215 
A A ena Mr RS eT 4 19,814 | 421,553 4 17, 489 983, 834 
OHIO 2 adus E A eR MER DR a ra a 15 24,150 | 430, 660 14 18, 494 338, 272 
as ES A A O IR EN ROS 5 27,082 | 456, 631 7 26, 889 458, 383 
ATA E IR O rem emen 17 4, 495 89, 575 28 4, 498 85, 017 
A co suona secie quonim o mE Rad. ae P eR 54 | 135,082 |2, 430, 847 53 | 119,535 | 2,109, 539 


1 Comprises 2 plants in Virginia and 1 plant each in Illinois, Iowa, Kentucky, Missouri, and Nebraska. 
Xs od 2 plants each in Virginia and Illinois and 1 plant each in Iowa, Kentucky, Missouri, and 
ebraska. 


Number of Plants.—Of the 53 plants producing packaged fuel in 
1951, 17 Michigan plants furnished 31 percent of the total output, 
7 plants in Wisconsin 22 percent, and 14 plants in Ohio 15 percent. 

Capacity of Plants.— Table 11 gives comparative data on capacity 
and production for 1947 to 1951 as reported by packaged-fuel opera- 
tions active in those years. In 1951, 13 plants with & capacity of 
5,000 tons or more, operating at 49 percent of their combined capacity, 
produced 91,938 tons of packaged fuel or 77 percent of the total 1951 
output. Forty plants, each with an annual capacity under 5,000 
tons, produced 27,597 tons (23 percent of the total production), 
utilizing about 31 percent of their combined capacity. 

Raw Fuels.—Five kinds of raw fuel were employed in manufacturing ` 
packaged fuel in 1951. Bituminous low-volatile coal (used at 48 
plants, either alone or in combination with other fuels) comprised 
86 percent of the total raw fuel used. Small quantities of bituminous 
high-volatile coal, Pennsylvania anthracite, semianthracite, and 
petroleum coke also were consumed in manufacturing packaged fuel 
in 1951. 


6 See footnote 2. 
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TABLE 11.—Annual capacity and production of packaged-fuel plants in the 
United States, 1947-61 


Production 
REDE SES en 
of active | pa ne Percent 

plants ons) Net tons | of annual 

capacity 

ry ian cM e E 62 427, 200 182, 881 42.8 

A a e A 62 397, 620 157, 013 39.5 

1940 C 57 331,300 125, 38.0 

Le EE 54 293, 560 135, 682 48. 2 
1961: 

Capacity of— 

an 5,000 Long. lll les 40 89, 810 27, 507 30.7 

5,000 to less than 10,000........................- 7 , 200 16, 573 37.5 

10,000 to less than 15,000.......................- 2 20, 000 8, 425 42.1 

15,000 to less than 25,000....ooooooooocococomo..- 2 33, 000 19, 952 60. 5 

25,000 Or InOIO ss ccc cccmecescScoucscue cc csescases 2 90, 000 46, 988 52.2 

o euo enc A Ed 53 277,010 119, 635 43.2 

Production of— o) EES ss A 

s than WE. BEEN 31 59, 410 11, 450 19.3 

e 00 rd em tan Gig ————— ee 5 69, 600 25, 961 37.3 

O less than RO... 

8,000 to less than 10,000... 3 \ 40, 000 23, 309 58.3 

10,000 to less than 30,000........................ 3 108, 000 58,815 54. 5 

TA e 53 277, 010 119, 535 43.2 


Yard screenings were used exclusively at 30 plants to produce 21 
percent of the total output; raw fuels other than yard screenings were 
used exclusively at 10 plants to manufacture 35 percent; and screen- 
ings and other raw fuels combined were used at 13 plants to produce 
44 percent of the total 1951 production. 


TABLE 12.—Raw fuels used in making packaged fuel in the United States, 1951 


Net tons used 


Net 
Type of raw fuel used ae tons || Source of raw fuel used | Plants 


using | Yard | Other 
used screen-| raw | Total 
ings fuels 
Bituminous low-volatile Yard screenings exclu- 
A aea 48 |100, 037 sively (from own or 
Bituminous high-volatile other yards)........... 30 | 24, 938 |........ 24, 938 
COL EE 4| 3,946 || Raw fuels (other than 
Pennsylvania anthracite....|... E, See yard screenings) ex- 
Semianthracite............ 2 | 2,695 clusively.............. 10 e geste 39, 471 | 39,471 
Petroleum cokoe............ 6 | 9,253 || Both yard screenings 
and other raw fuels.... 18 | 19,435 | 32,087 | 52, 422 
Dieter), 2: 2c eset 1 53 |116, 831 'Total............. 53 | 44,373 | 72, 458 | 116, 831 


1 A number of plants used more than 1 kind of raw fuel; hence, the sum of the plants above is greater than 
the actual number of plants active (53) in 1951. 


Binders.—Starch totaling 593 tons (an average of about 14 pounds 
per ton of packaged fuel produced) was the principal binder employed 
&t 49 plants producing about 73 percent of the total 1951 output. 
Asphalt and cement were used exclusively at a few of the plants. 
Table 13 gives details on binders employed 1n manufacturing packaged 
fuel in 1948-51. 


— — — eee —— eee 
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TABLE 18.—Classification of packaged-fuel plants in the United States, 1948-51, 
by type of binder used 


1948 1949 1950 1951 
Percent Percent Percent Percent 
of total of total of total of total 
Plants |packaged-| Plants ¡packaged-| Plants |packaged-| Plants |packaged- 
fuel pro- fuel pro- fuel pro- fuel pro- 
duction duction duction duction 
Type of binder used: 
TOTO. eege e Ss 79.8 52 78.3 48 74.6 48 71.3 
ASDDSIE, E secare 19. 6 3 20. 6 2 2 
Starch and asphalt 7 { 1 \ L1 { 11 2d ilex 
Camilo mcr eu d 2 * 2 25.4 2 28.7 
Pluran and cement nt cal secus AA emn Me AAA AAA 1 
COST Ee E A A A A Li —. A A 
Tola 100.0 357 100. 0 54 100.0 53 100.0 


11 plant making 2 types of packaged fuel used starch binder for 1 and asphalt and starch for the other; 
hence, the sum of the items shown exceeds the number of active plants. 


SHIPMENTS 


Sales of packaged fuel in 1951 totaled 119,840 net tons, of which 
98,324 tons (82 percent) was listed as local sales (by truck) and 21,516 
tons (about 18 percent) was reported as other than local sales. Of 
the 21,516 tons shipped outside the local area, 13,566 tons (about 63 
percent) went by truck and 7,950 tons (37 percent) by rail. 


TABLE 14.—Shipments of packaged fuel in the United States, 1947-51, by 
method of transportation, in net tons 


Shipped by truck 
Shipped 
Year Total 

Local | Otherthan| Total by rail 

sales ! local sales truck 
s OE AERE IR RAN 147, 599 23, 749 171, 348 182, 618 
AER Ee N eise een 128, 661 17, 753 146, 414 156, 686 
e Ltr Me E E She oad rese naaEa 108, 606 11, 036 119, 642 125, 948 
AAA e e e eoe rre 112, 962 18, 774 126, 736 134, 550 
(5 pede wit eus EL CCS MEE 08, 324 13, 566 111, 800 119, 840 


1 Includes sales both called for and delivered. 


TECHNOLOGY 


The Bureau of Mines conducted an investigation to determine the 
combustion characteristics of packaged fuels made of high-volatile 
and low-volatile bituminous coals, and the results were published in 
Report of Investigations 4797.* In this investigation, particular at- 
tention was given to the smoke-producing properties of the packaged 
fuels, because of the increasing demands for reduction of smoke from 
hand-fired domestic-heating furnaces. 


1 Myers, J. W., and Corey, R. O., Combustion Characteristics and Physical Properties of Packaged Fuels 
Containing Bituminous Coals: Bureau of Mines Rep. of Investigations 4797, 1951, 30 pp. 
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The Anthracite Institute continued to make briquets from fine 
sizes of anthracite by extrusion and coking in a continuous shaft. 
The institute hopes that the product will have application as a fuel 
for cupolas and blast furnaces. 

The Natural Resources Research Institute at the University of 
Wyoming has done considerable detailed research on matters relating 
to briquetting various kinds of coals. The institute sponsored the 
first briquetting conference at Laramie, Wyo., in June 1949, and a 
second briquetting conference was held at Superior, Wis., in August 
1951. The proceedings of the 1951 conference were published in 
University of Wyoming Information Circular 5.5 

The papers presented related to the position of briquets in the energy 
and fuels markets, briquetting of coal in Canada and other foreign 
countries, briquetting machinery, binders, the drying of coal for 
briquets, etc. The institute has conducted studies on briquetting 
low-rank western coals, drying and briquetting high-moisture coals, 
and use of special binders in briquetting. 


WORLD PRODUCTION 


As indicated in table 15, world production of fuel briquets increased 
substantially in 1951. Virtually all countries shared in this increase; 
however, the United States was one country that showed a marked 
decline in output. This drop in United States production can be 
attributed primarily to competition from other space-heating fuels, 
which were in ample supply. In 1951, as in former years, Germany 
was the world’s largest producer of fuel briquets. 


$ University of Wyoming, Natural Resources Research Institute, Proceedings of a Coal Briquctting 
Conference, Inf. Cir. 5, October 1951. 
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TABLE 15.—World production of fuel briquets (and packaged fuel), 1947-51, 


by countries, in metric tons 


[Compiled by Pauline Roberts] 
Country 1947 1948 1949 1950 1951 
E A IE 82, 888 77, 820 56, 616 65, 589 65, 100 
Atala do oe occ AS 2 498, 208 553, 987 567, 869 598, 010 3 590, 000 
WETA n m E A: A 69 27, 45, 897 79, 594 
Zeltfest cemere tes 1, 848, 480 . 970, 180 3 704, 358 1, 014, 200 1, 801, 810 
e AAA EN 100, 150, 150, 000 , 200, 
TA A MN IR 290, 707 323, 133 459, 908 410, 219 359, 200 
Czechoslovakia: 
Bituminous coal................. 259, 130 331, 489 3 350, 000 387, 395, 000 
RAPA O SS. ooo ce dedbewemeswkencuce , 645 201, 326 2 297, 000 3 303, 300 3 400, 000 
Ip KE IO ENER 18, 546 16, 543 38, 932 3 40, 3 40, 000 
jare AA es Ee AA OR A 80, 80, 000 
KEREN, de een NAO 5, 118, 830 2 5, 828, 020 6, 365, 000 6, 307, 000 8, 049, 000 
French Morocco. eem ee 46, 215 3 31, 735 3 14, 611 34, 573 24, 755 
Germany: 
East Germany: Lignite 3 26, 000, 000 30, 000, 000 30, 000, 000 | 2 38,000, 000 | 39, 500, 000 
West Germany: ! 
Bituminous coal............. 2, 176, 000 22,972,300 | 2 3, 586, 100 23, 721, 600 4, 104, 100 
AE AA A e 11,840, 000 | 2 12,898,100 | 2 14 249, 700 | 3 14 912, 400 | 15, 924, 400 
Is AAA E, 70, 970 3 90, 000 $ 100, 000 $195, 000 3 150, 000 
ada MN ad Maa A , 000 12, 000 3 12, 000 3 12, 000 3 12, 000 
E AAA 3 2, 000 9, 420 25, 323 25, 278 26, 705 
HOA E. LRAWCRRERANREDOBANSCRDE SURE $3, 311 23, 626 3 16, 812 27, 637 3 40, 000 
a 
Anthracite PRIMUM NS ARCET E 11, 240 3, 030 
DATI CHEMINS SOCIUS eee, 15, 428 1, 590 3 10, 000 3 10, 000 3 25, 000 
EL A A A EXE 600, 000 800, 000 1, 000, 000 1, 500, 000 1, 800, 000 
Korea South; AAA 200, 994 76, 724 168, 358 3 75, 000 3 100, 000 
Netherlands: 
Bituminous coal................. 910, 046 935, 865 2 901,700 | 11,049, 200 1, 062, 400 
ICI carcasa 41, 673 62, 988 2 61, 100 2 56, 500 72, 700 
New. Zealand: eegen suceso email 11, 592 13, 113 13, 035 11, 311 3 11, 500 
E RRA IL E IA A 2, 281 4, 670 8, 972 » 300 3 7, 500 
olan 
Bituminous coal................. 631, 915 717, 508 2 694, 800 3 631, 300 3 622, 000 
(EE ose deas Vb om 41, 697 113, 633 2 170, 000 3 169, 300 3 159, 000 
Portugal... 2. ssacaccccaccepaccsivedes 97, 418 78, 821 71, 607 3 79, 585 87, 600 
Rumania 4. ois sane s antt Zepegft e ém ges 175, 000 200, 000 , 000 250, 000 250, 000 
cus A 789, 535 1, 005, 285 1, 135, 859 2 1, 130, 362 1, 160, 542 
E APA 86,900 | 2111, 329 3 59, 498 (8) (8) 
Switzerland ite Sg Aren asc 100, 000 100, 100, 000 100, 000 100, 000 
IA A A 36, 764 45, 746 2 44, 100 41, 800 37, 593 
E AAA TAS 15, 130 7, 426 40, 102 29, 100 3 30, 000 
United a RN A 1, 870, 548 1, 480, 529 1, 536, 268 31, 419, 422 1, 775, 039 
United States: 
o ARA RAA 2, 877, 208 2, 838, 092 2, 180, 834 2, 512, 907 2, 165, 637 
Packaged Tuel. 2 Sege geg Seng éi die 165, 906 142, 439 114, 258 123, 088 108, 440 
pr e AMARE aeaa 125, 000 150, 175, 000 200, 000 , 
Total (excluding U. S. S. R.)3..| 57, 000, 000 64, 000, 000 66, 000, 000 76, 000, 000 | 82,000, 000 


1 Fiscal year ended June 30 of year stated. 


2 Revised figure. 

3 Estimate. 

4 Including peat briquets. 
5 Negligible. 
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GENERAL 
DOMESTIC PRODUCTION 


S IN THE PAST, the United States continues to be an unim- 

A portant factor in world gem production. A wide variety of 

gems is produced but in small quantity. Gem mining is, and 
probably will continue to be, a minor industry. 

Most gem-stone production in the United States results from the 
interest of thousands of amateur lapidaries, who pursue their hobby 
with great vigor and spend their vacations and weekends searching 
for materials suitable for cutting and polishing. Much of what they 
collect passes into the hands of numerous small mineral and lapidary 
supply dealers or roadside curio shops and changes hands through 
sale or exchange. The many varieties of quartz, such as agate, jasper, 
and petrified wood, are the chief materials produced in this way. 

There are no large gem-mining companies in the United States. 
A few small companies nA certain deposits from time to time, 
such as turquoise, tourmaline, and jade, but they employ only & few 
miners. Since such a small percentage of the total gem production 
is mined on & commercial scale, no reliable statistics of the value of 
the domestic output of gems can be compiled. 'The value may ap- 
proximate $400,000 to $500,000. 

The many forms of quartz—chiefly the crypto-crystalline varie- 
ties—were produced in greatest quantity and value in 1951. Other 
gems produced, but in very much smaller quantity, were jade, kunzite, 
and turquoise, and a number of others in almost insignificant quantity. 
Of the producing States, California, Oregon, Texas, Washington, and 
Wyoming were the leaders. 

Agate.—As far as could be ascertained, there was no appreciable 
change in agate production (including all varities of chalcedony) 
from that of 1950. 

The Alpine-Big Bend area in Texas was one of the leading produc- 
ers. A single locality near Alpine was reported to have yielded ap- 
proximately 6,000 pounds of agate during the year, with an average 
value of 25 cents per pound. 

Production from New Mexico was reported as essentially unchanged 
from the previous year. 


! Smithsonian Institution, consulting mineralogist to Bureau of Mines. 
604. 
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Large quantities of agate also were found in California, Oregon, and 
Washington, with smaller quantities in Arizona, Montana, and Wyo- 
ming. Small quantities of all forms of chalcedonic quartz, such as 
agate, jasper, petrified wood, and chert, were collected in nearly every 
State. A small quantity of chrysoprase was said to have been re- 
covered at Porterville, Calif. 

Kunzite.—Renewed mining activity in the Pala district, San Diego 
County, Calif., in the years 1949-51 yielded important quantities of 
kunzite. In the Vandenberg mine pockets were struck in July and 
October 1951 which yielded about 150 pounds of kunzite; of which 
about 10 percent was fine gem quality. The larger of these two 
pockets contained material of exceptionally good color. The value of 
this find was estimated at about $16,000. | 

Jade.—The available supply of Wyoming nephrite jade continued 
to diminish. Material of good color was reportedly selling for $30 to 
$60 per pound. A new find was reported in Shirley Basin, north of 
Medicine Bow, yielding some material of good medium-green color, 
selling at $5 to $10 per pound. 

In California some jade (nephrite) was found along the coast near 
Monterey, and some jadeite jade was collected at Clear Creek, San 
Benito County. No production was reported from the Porterville 
locality. Reports published in 1951 described the jade deposits in 
Marin, Monterey, and San Benito Counties, Calif.? 

No production of nephrite jade was reported for the year from the 
Kobuk area, northwestern Alaska. 

Turquoise.—Turquoise production continued to decline in the 
Southwest. There was no large-scale activity in any turquoise locali- 
ties, although undoubtedly small quantities were produced from 
various mines in Nevada, Arizona, and Colorado. 

Other Gem Stones.—No diamonds were produced from the Arkansas 
diamond mines in 1951. 

The Barton Mines Corp., North Creek, N. Y., reported a 1951 pro- 
duction of 60 pounds of gem-quality garnet, valued at $85. 

No sapphire was produced in Montana from the Yogo Gulch area. 
The Yogo Sapphire Mining Corp. was negotiating to buy all the 
properties of the British-owned New Mine Sapphire Syndicate and 
planned to open the mines if negotiations were successful. 

No variscite was produced from the Fairfield, Utah, locality during 
1951 because of litigation. A small quantity was obtained by collec- 
tors at Grantsville and Lucin, Utah, and a new variscite deposit was 
reported near Snowville, Box Elder County, Utah. 

A number of good-size pieces (single pieces up to several hundred 
carats) of pale-blue topaz were recovered by collectors in Mason 
County, Tex. The Thomas Mountains, Utah, topaz locahty was 
visited by many collectors, but no important production resulted. 


ie NAS Charles W., Nephrite in Marin County, Calif.: California Div. of Mines Spec. Rept. 10-B, 
, 11 pp. 

Crippen, Richard A., Jr., Nephrite Jade and Associated Rocks of the Cape San Martin Region, Monterey 
County, Calif.: California Div. of Mines Spee. Rept. 10-A, 1951, 14 pp. 

Yoder, H. S. and Ohesterman, C. W., Jadelte of San Benito County, Calif.: California Div. of Mines 
Spec, Rept. 10-C, 1951, 8 pp. 
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Small quantities of tourmaline and morganite were produced in 
San Diego County, Calif., and some tourmaline and aquamarine in 
the various New England pegmatite localities, chiefly in Maine and 
New Hampshire. 

Rose-quartz production from South Dakota was small. Some of 
the rock-crystal quartz from Arkansas undoubtedly went into the 
gem trade. 

The total value of these miscellaneous gems probably was not more 
than a few hundred dollars. 


CONSUMPTION AND USES 


Business conditions in the jewelry industry remained essentially the 
same as in 1950. In general, sales were slow, particularly in the early 
months of the year, and even the traditional Christmas rush did not 
come up to the expectations of most retailers. Continuation of the 
Korean War eliminated any immediate chance of a reduction in the 
20-percent excise tax on jewelry. This, plus continually rising living 
costs, caused a slump in the jewelry industry. 

Again in 1951, the United States was the principal world market for 
diamonds. There was no significant change in the volume of diamonds 
sold by jewelers. Diamond jewelry sales represented about one- 
quarter of total jewelry sales of the typical dealer in 1951. Most 
jewelers had no trouble in obtaining an adequate supply of diamonds, 
EEN fine-quality stones in the larger sizes were said to be in short 
supply. 

Fashion in Jewels.—During 1951 women continued to wear a large 

uantity of jewelry of conspicuous sizes. There was a steady rise in 
the production and use of baguette diamonds, as well as other fancy 
cuts, such as the pear and marquise. Large, emerald-cut diamonds 
were the most coveted solitaires, but because of their high price few 
could afford them. 

Paris jewelry went to no extremes and made no radical departure 
in style. Leaf forms from many trees and shrubs inspired the 
designers. The scale continued large, but forms were light and airy. 

Paris continued to set trends for the world of fashion in 1951, but 
three Italian cities—Rome, Florence, and Milan—also emerged as 
sources of inspiration. Since the Italian jewelry designers sometimes 
come from the ranks of painters, sculptors, and even architects, great 
diversity of artistic creation may be expected from this source. 


IMPORTS * 


Imports of gem stones, exclusive of industrial diamonds, in 1951, 
as reported by the United States Department of Commerce, totaled 
$129.3 million, compared with $118.5 million in 1950, an increase of 
about 9 percent. Diamonds were the more important, totaling 
$110.6 million (86 percent) of the total value of imports, with ‘‘cut 
but unset” representing 56 percent of the diamond imports. 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 1.—Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1950-51 


[U. 8. Department of Commerce] 


1950 1951 
Commodity 
Carats Value Carats Value 
Diamonds: 
Rough or uncut (suitable for cutting into gem 
Rs A 1 673, 609 | 1 $43,655, 706 | 697, 981 $48, 704, 819 
- PE but unset, suitable for Jewelry, dutiable....... 1492, 741 | 168,531,035 | 480, 516 61, 858, 003 
m 8: 
Rough or uncut, duty-free......................--.- 12, 142 7, 991 2, 706 2, 008 
Cut bnt not set, duliablé... ene wiet e ll ll enm 9, 706 237, 446 20, 148 264, 527 
Pearls and parts; not strung or set, dutiable: 
Natural......... Tete Y PEE 410, 970 |.......... 449, 379 
Lngd or cdildvatod o. occorre er A 9, 192, 334 |.......... 2, 747, 653 
Other precious and semiprecious stones: 
Rough or uncut, dui (OE aea A 1 804, 167 |........... 160, 609 
Cut but not set, dutiable: Ze .....................]......-..- 2, 429, 992 |.........- 2, 686, 137 
Imitation, except opaque, dutiable: 
AR ERA A 19, 088 |.......... 87, 162 
Cut or faceted: 
ts LS E AAA A 811,372 |.........- 888, 629 
A NAS Y A AA 18, 753, 307 l.......... 11, 307, 401 
Imitation, opaque, including imitation pearls, 
e ES AAA eie ose 14, 854 |.......... 26, 394 
Marcasites, dutiable: 
CEN IATA A mm 186, 768 |.......... 88, 395 
IS TENE SENS 3,019 |.......... 3, 836 
EN EE Tr ss E cade AN 1 118, 508, 049 l.......... 129, 275, 642 


1 Revised figure. 


TECHNOLOGY 


The emphasis in gem-stone research was on diamonds. The 
Diamond Research Laboratory of Johannesburg, Union of South 
Africa, sponsored and supported by Industrial Distributors (1946), 
iy. investigated many problems in mining and utilization of dia- 
monds. 

Articles published recently dealt with the investigation of the 
Slipper diamond, a 7.25-carat octahedron with a small included octa- 
hedron * and the luminescence of polished cleavage plates of diamond; ë 
description of the unusual twinned tetrahedral diamonds from the 
Belgian Congo; "a fractographic study of the cleavage face of a 34%- 
carat diamond from the Premier mine, South Africa, which had a 
cleavage pattern partly characteristic of type I and partly of type II 
diamond;” description of the effects of treating diamonds in a cyclo- 
tron;? and measurement of the thermo conductivity of diamond, 
sapphire, and quartz.? 

An excellent summary of the chief scientific and industrial develop- 
ment regarding diamonds that took place during 1951 was prepared by 


e Komit J. A., Observations on the Slipper Diamond: Gems and Gemology, vol. 6, No. 11, Fall 1950, pp. 
5 Raman, C. V., The Luminiscence of Diamond-II: Curr. Sci. (India), vol. 20, No. 1, January 1951, pp. 


1-7. 
* Polinard, E., Sur une forme titraedrique du diamant: Bull. soc. geol. Be lg., vol. 74, No. 3, 1950, pp. 59-63. 
7 Custers, J. F. H., Laminations in Type II Diamonds: Research, vol. 4, No. 3, March 1961, pp. 181-136. 

8 Ehrmann, M., Bombarded Diamonds: Gems and Gemology, vol. 6, No. 10, summer 1950, p. 295. 

Pough, F. H. and Schulke, A. A., The Recognition of Surface Irradiated Diamonds: Gemsand Gemology, 
vol. 7, No. 1, Spring 1951, pp. 3-11. 

* Berman, R., Simon, F. E., and Wilks, J., Thermal Conductivity of Dielectric Crystals; the ““Umklapp” 
Process: Nature, vol. 168, No. 1268, Aug. 18, 1951, pp. 277-280. 
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P. Grodzinski and his associates and distributed by the Industrial 
E OE e Information Bureau, 32-34 Holborn Viaduct, London, 
Momm 
In the field of colored gem stones, taaffeite, a pale mauve gem 
resembling spinel but chemically a beryllium magnesium-aluminum 
oxide, was described.!? 


DIAMONDS! 


The year 1951 was another record-breaking year in the diamond 
industry. The value of diamonds sold through the Central Selling 
Organization, on behalf of South African and other producers, 
amounted to £65 million. Sale of diamonds produced in Brazil, 
British Guiana, and Venezuela raised the overall total to approxi- 
mately £68 million, an increase of about 30 percent over 1950. A 
15-percent increase in diamond prices in March 1951 brought sterling 
prices to full parity with dollar prices, which were in effect before the 
devaluation of sterling in 1949. The increased sales for 1951, how- 
ever, are only partly attributable to this cause, also being influenced 
by increased production of rough diamonds through increased mining 
activity and better milling practices. | 

A sharp increase in sales of industrial diamonds featured the 1951 
SE Sales by the Central Selling Organization were divided as 
ollows: 


Gem: diamond scope £46, 780, 632 
Industrial diamonds vives ét AE ux E En Ee Rae Ee 18, 277, 333 
| 65, 057, 965 


À new record also was set for world production of diamonds in 1951, 
with a total of 16,800,000 carats, compared with 15,250,000 carats in 
1950. 

Cutting.—The strong demand for gem diamonds continued un- 
&bated during 1951. 

In spite of this high level of activity, the cutting Car? continued 
to be plagued with unemployment, indicating a surplus of workers in 
the industry. 

Means to eliminate the disparity in cutting costs, wages, and work- 
ing hours in the various cutting centers was widely considered, but no 
uniform wage basis could be determined. Neither the efforts of the 
Netherlands and Belgian cutters and manufacturers to arrive at some 
satisfactory arrangement, nor the efforts of the Universal Alliance of 
Diamond Workers to work out an agreement with the German 
diamond workers’ organization on time, tariffs, and apprenticeships, 
were successful. 

Belgium continued to be the largest cutting center, followed by 
Germany, Netherlands, Israel, and the United States. Smaller cut- 
ting centers were in England, South Africa, France, India, Brazil, 
and Puerto Rico. 


1! Anderson, B. W., A Rare New Gem Stone: Gemologist, vol. 20, No. 237, April 1951, pp. 75-77. 

11 Foshag, W. F. and Switzer, G., The Diamond Industry in 1951: Jewelers’ Circular- eystone, vol. 122, 
No. 10, July 1952, pp. 88, 00, 116-117, and 118; No. 11, August 1952, pp. 130, 132, and 168-169; and No. 12, 
September 1952, pp. 126, 128, and 149, 
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In the United States employment in the diamond-cutting industry 
reached a low level in 1951. uring the year less than 50 percent of 
the enrolled members of the Diamond Workers Protective Union had 
steady employment, and work in the non-union shops was seasonal. 
High labor costs in the United States permitted only cutting of the 
larger and finer grade stones. 

Imports.—Imports of gem-grade diamonds into the United States 
amounted to $110,563,000 in 1951 compared with $102,187,000 
(revised) in 1950, an increase of slightly less than 1 percent. The 
United Kingdom furnished most of the rough or uncut and Belgium- 
Luxembourg most of the cut in 1951. 

World Production.—Official figures on diamond production are not 
available for all countries, but the figures in the accompanying table 
are believed to be reasonably accurate. World production in 1951 
(gems and industrials) is estimated to have been 16,800,000 metric 
carats, which compares with 15,250,000 carats for 1950, an increase 
of nearly 10 percent. 

Belgian Congo was again the leading producer by weight, but only 
about 5 percent of the Belgian Congo production was of gem quality. 
South Africa, although producing much less by weight, lead in value 
owing to a higher percentage of gem stones. 


TABLE 3.—World production of diamonds, 1948-51, by countries, in metric carats 
(Including industrial diamonds] 


Country 1948 1949 1950 1951 
Africa 
ADO da 795, 509 769, 98 : 751, 447 
Belgian (pes tM M 8, 824, 567 9, 649, 896 10, 147, 471 10, 564, 667 
French Equatorial Africa.................- 118, 122, 9 7 136, 000 
French West Africa.......................- 77, 970 94 126, 34 101, 000 
Go AA 2 850, 000 1 972, 976 2 950, 000 1, 600, 000 
Sierra Leope ee 465, 518 494, 119 655, 474 475, 759 
Southwest Afrlca..........................- , 691 280, 1 488, 422 , 075 
Tanganyika-....oooooomooococcocmommmoooo- 148, 169 191, 787 195, 274 108, 625 
Union of South Africa: 
A eis oe ato 2930, 000 964, 266 1, 516, 194 T, 967, 272 
Alluvinl EE EE :3 270, 000 3 289, 756 3 231, 674 3 289, 063 
E EE 250, 000 250, 000 200, 000 200, 000 
British Ouiang 02000000M 36, 562 d 37, 462 43, 260 
VEODOZUOÍA .cococuconordacn rro 75, 513 56, 362 60, 389 63, 226 
Other countries 2. ............ 2.2222 cL... 3, 500 3, 000 3, 000 8, 000 
Grand total (round figures).............. 10, 050, 000 14,175,000 | *15, 250, 000 16, 800, 000 
1 Exports. 
2 Estimated. 
: pence an estimated 100,000 carats for State mines of Namaqualand. 
evised, 


Industrial Diamonds.—Details regarding imports, production, 
sales, and uses of industrial diamonds will be found in the Abrasive 
Materials chapter of this volume. 


OTHER GEM STONES 


The price of most gem stones other than diamonds continued to 
no steady owing to & short supply of newly mined stones of fine 
quality. 

Ceylon maintained its output of important quantities of & variety 
of gems, chiefly ruby, sapphire, chrysoberyl, spinel, garnet, zircon, 
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topaz, and tourmaline. The gems came from the alluvial gravels of 
the Ratnapura district. The gem mining was done by individuals or 
small companies, and no official production figures are available. 

Australian opal production ? for 1951 was valued at £65,474, an 
increase of £9,255 over that produced in 1950. Good-quality material 
was scarce. The Andamooka and Coober Pedy fields in South 
Australia were the main producing centers. The Hayricks mine in 
the Quilpie district was the only one operating in Queensland, and a 
few men worked intermittently at Lightning Ridge, New South Wales. 
The value of opal exports in 1951 amounted to £79,972, as compared 
with £40,040 in 1950. The United States was the largest buyer in 
both years. 

Australian sapphire production during 1951 was valued at 
£1,135, compared with £3,181 in 1950. Production, which amounted 
to 63 ounces, was chiefly from the areas of Rubyvale and Sapphire, 
Queensland. Three cutting plants were operated at the fields, and 
lapidaries in Brisbane and other cities cut Queensland sapphires for 
the local market and export. No export statistics are available. 

Cultured-pearl production in Japan during 1951 amounted to 3,375 
kilograms. Production had risen steadily from none in 1945 to 938 
kilograms in 1948 and 2,625 kilograms in 1950. The 1951 export 
value of cultured pearls was $4,354,000. An interesting change took 
place in the export market after World War II. In 1938, 40 percent 
of the cultured-pearl exports went to the United States, while in 1951 
the corresponding figure was 61 percent. 

Production of emeralds in Colombia was reported by the Ministry 
of Development to be about 68,000 carats in 1951. This represents 
only the production of the Government-owned Muzo and Cosquez 
mines, which had been closed the last quarter of 1949 but were opened 
again during the latter part of 1951; production was, however, erratic. 
Production of the privately owned Chivor mine is not known. The 
Chivor Emerald Mines, Inc., the owner, went into bankruptcy in 
April 1951. Some production was continued by the workers, but all 
of the stones went into the black market. Despite this trouble, it 
was reported that a new vein was found at Chivor, and the emeralds 
produced were said to be the best quality ever taken from the mine. 

Brazil continued to produce a large quantity of amethyst, aqua- 
marine, citrine, topaz, and tourmaline and smaller quantities of 
chrysoberyl, andalusite, euclase, and other gems. 

Gem-stone production in other well-known districts, such as Burma, 
Thailand, Mozambique, Madagascar, and India, apparently was small, 
and no official figures are available. 


| SYNTHETIC GEM STONES 


Synthetic Emerald.—This synthetic gem, so far as known, is 
produced only by the Chatham Research Laboratories in San Fran- 
cisco, Calif. Production in 1951 averaged 5,000 carats per month 
in crystals averaging 40 carats each. "The total production of 60,000 


se of Minera] Resources, Geology and Geophysics, Australian Mineral Industry— 
- , P. 165. 


612 MINERALS YEARBOOK, 1951 


carats for the year was an increase of about 20 percent over 1950. 
Production was broken down as follows: 50 percent very low grade 
(opaque) but good color, 40 percent medium grade, and 10 percent 
fine gem quality. Retail prices of top-quality stones remained about 
the same at $90 to $120 per carat. Flawless stones over 2 carats in 
size were not produced. 

Corundum and Spinel.—The year 1951 found conditions in the 
American synthetic gem industry at a very low ebb m to recovery 
a the European industry after World War II, chiefly in Germany and 

rance. 

It was reported that one shop in the United States continued to 
cut synthetics on a large scale, by offering well-cut and well-sized 
stones at ps nd prices than the European goods but with the added 
advantage of good deliveries. Most of the material cutfrom American 
sources was for educational jewelry (for example, class rings), the 
most popular style being the buff-top flat back. Ruby-colored 
corundum predominated, the distribution being 70 percent ruby 
corundum and 30 percent blue spinel. 

The sales of rough synthetic gem stones manufactured in the United 
States virtually vanished. European manufactured synthetic gem 
stones—principally from Germany—reached manufacturing jewelers 
directly rather than through the normal channels of gem-stone dealers. 
Thus, by obtaining their gem stones directly from Europe the manu- 
facturing jewelers bypassed wholesalers and realized some price ad- 
vantage. 

There was some increase in the use of synthetic star rubies and 
sapphires in 1951 over 1950. Also, some synthetic stars of European 
manufacture were seen and at much lower prices than those made in 
the United States. 

Synthetic Rutile (Titania).—During 1951 titania sales increased 
somewhat, with a greater number of manufacturing jewelers incor- 
porating this stone in their designs. However, there had not been 
great popular acceptance of this material, and it had not become a 
serious threat to the diamond trade, as was at first feared by some. 


Gold and Silver 


By James E. Bell 


$ 
GENERAL SUMMARY 


INE production of gold and silver in the United States in 1951 
M failed to maintain the gains made in the preceding year. The 
domestic output of recoverable gold was 17 percent less in 
1951 than in 1950. Further, it was smaller than in any other year 
since 1894, with the exception of those in the period 1943—46. The 
decline was general in all of the principal gold-producing States and 
was due to various combinations of factors in different areas, including 
lack of labor, depletion of reserves at some properties, lower average 
gold content of base-metal ores mined in 1951, smaller output of 
base-metal ores containing gold because of strikes, and curtailment or 
abandonment of straight gold-mining operations owing to high costs 
and the fixed price of gold. The output of recoverable silver was 
6 percent smaller in 1951 than in 1950 but higher than in any of the 
ror 1944-49; however, it was less than in any other year since 1934. 
ower output prevailed in most of the principal silver-producing 
States owing to a smaller production in some areas of base-metal ores 
containing silver and to a lower average silver content of base-metal 
ores mined in other areas. 

South Dakota was the leading gold-producing State in 1951, followed 
in order by Utah and California, the same as in 1950. These three 
States, with Alaska, prance 74 percent of the United States total 
output. The South Dakota output was obtained almost entirely from 
gold ore mined at the Homestake property in Lawrence County; Utah 
gold was principally a byproduct of copper mining in the West Moun- 
tain (Bingham district); California yield came mainly from straight 
gold-mining operations, both lode and placer; and Alaska production 
was almost entirely from placer operations, mainly bucket-line dredg- 
ing. Of the gold produced in 1951, 25 percent was recovered by 
placer methods, 34 percent by amalgamation and cyanidation, and 
41 percent in smelting ores and concentrates. 

Idaho continued its rank as the leading silver-producing State, 
followed by Utah, Montana, and Arizona, an order unchanged since 
1943. These four States furnished 84 percent of the domestic silver 
production of 1951. The Idaho output was recovered largely from 
dry ores, but most of the output from the other three leading States 
was byproduct silver from ores mined principally for base metals. 
Nearly 99 percent of the total domestic silver production of 1951 
was recovered in the treatment of ores and concentrates. 

Production of gold outside the United States was moderately greater 
in 1951 than in the oe year owing mostly to a higher (estimated) 
production in the U. S. S. R. In the Rand district of Union of South 
Africa a little less ore of slightly lower SEHR grade was mined, but 
operating profits were down considerably because of rising costs; 
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however, the sale of some of the output at premium prices sustained 
the overall revenue to gold producers. Production of silver outside 
the United States in 1951 was slightly above that in 1950 due mostly 
to increases in Peru, West Germany, and South-West Africa. The 
world production rates of gold and silver.in recent years have been 
far below prewar averages. 

Two properties reached the production stage late in 1951 in the 
new gold district of the Orange Free State (Union of South Africa) 
150 miles south-southwest of Johannesburg. Eleven other properties 
were in development in this field, and 4 were expected to go into pro- 
duction in 1952. Extensive exploratory drilling and development 
work have indicated that the new field has an ultimate gold-production 
potential comparable to that of the famous Rand district. 

The United States Treasury continued to purchase gold at $35 
per fine troy ounce in 1951 and to purchase silver mined domestically 
after July 1, 1946, at $0.9050505 per fine troy ounce. Late in Sep- 
tember 1951 the International Monetary Fund bowed to demands 
by most gold-producing countries to relax its policy regarding the 
sale of gold at premium prices on the free market. The New York 
price of silver continued to represent the basis for most international 
transactions in silver; prices in 1951 ranged from a low of $0.8000 
to a high of $0.9016 per troy ounce 0.999 fine, compared with $0.7175 
and $0.8000 in 1950. Some silver was diverted from United States 
Treasury stocks to satisfy trade requirements. International trade 
in silver continued to be dominated by regulations of various gov- 
ernments. The London market was hampered by exchange regula- 
tions, and India continued its ban on imports and exports of silver; 
Mexico limited exports to current production. Demand for silver by 
governments for coinage was approximately 89 million ounces in 
1951 compared with 42 million ounces in 1950. 

The net outflow of gold from the United States that began in 
September 1949 continued almost without interruption through 
June 1951; however, the situation was reversed in July, with the 
result that the net 1951 loss in United States monetary stocks was 
slight. Continuing a trend resumed in 1946, the net inflow of silver 
into the United States was maintained in 1951; however, it was 9 
percent below that of 1950. 


PREMIUM PRICES FOR GOLD 


Developments in transactions in gold at premium prices and in 
private hoarding of gold have been reported in the chapters on Gold 
and Silver of Minerals Yearbooks for the past several years. 

In a statement issued on September 28, 1951, the International 
Monetary Fund yielded to growing pressure to permit the member 
gold-producing countries to form their own regulations for disposal 
of their gold at premium prices, 

Most of the gold-producing countries reacted to the announcement 
of the IMF by giving permission to their gold producers to sell, 
with certain restrictions, part or all their current output at premium 
prices on the free market. Even before the announcement, the Union 
of South Africa had sold as much as 40 percent of its current gold 
production in the free market, and no radical change in the volume 
of supply from this source was anticipated. Southern Rhodesia and 
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the British Colonies of Gold Coast, eg al and Kenya an- 
nounced permission to gold producers to sell up to 40 percent of their 
respective outputs on lines broadly similar to those adopted by 
South Africa, Canadian authorities allowed Canadian gold producers 
the choice of selling their production on the free market, or of selling 
at the IMF price with participation (if eligible) in subsidies under the 
Emergency Gold Mining Assistance Act. The Australian Govern- 
ment ruled that the entire current Australian gold output could be 
sold in the free market. 

It was estimated that, following the changes in policy of the IMF, 
the potential supplies of gold available for premium-price sales might 
amount to as much as 12 million ounces in 1952, provided the free 
market could continue to pay an appreciable premium. It was also 
estimated that about one-third of this quantity would be absorbed by 
the European markets, one-third by the Middle East, and one-third 
D. Far East. As a result of the September announcement of the 
IMF, the price of gold in the European free markets declined from 
about $40 per ounce to between $38 and $39. 

The action of September 28, 1951, of the IMF brought no change 
in policy of the United States Government on the premium market 
for gold. The legality of domestic trade and holding of gold in its 
natural state was established under section 19 of the Provisional 
Regulations of the Gold Reserve Act of 1934, in these terms: 

Gold in its natural state may be acquired, transported within the United 
States * * * without the necessity of holding a license therefor. 

However, production that could qualify as “natural” gold, eligible 
for trading, was limited to placer gold recoverable without the use 
of epu ia and to free lode gold recoverable from the ore mechan- 
ically or by washing. 

Special canvasses were made by the Bureau of Mines durin 
recent years to determine the quantity of domestic “natural” gol 
sold in the market at premium prices and the amount of the premiums. 
Most of the producers reported no such sales, and some of those 
reporting were unwilling to furnish data on quantities sold or premiums 
received. However, it has been estimated that, in recent years, 
“natural” gold containing approximately 25,000 ounces of fine gold 
reached the domestic premium market annually and that approxi- 
mately 75 percent of this metal was mined in Alaska and most of the 
remainder in California; prices were reported to have averaged $39 
to $40 an ounce in 1949. 


DOMESTIC PRODUCTION 


Production of gold and silver in the United States is measured at 
mines and refineries. Both measures are tabulated by States of 
origin, but there is a small annual variation between them, explained 
largely by time lag. Over & period of years, the deviations are found 
to be negligible. (See table 2.) 
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TABLE 2.—Gold and silver produced in the United States,! 1905-51, according to 
mine and mint returns, in fine ounces of recoverable metal 


Mine Mint 
Year q 
Gold Silver Gold Silver 
A AA AR PO E 145, 268, 212 |2, 338, 877, 010 145, 455, 053 | 2,350, 543, 943 
re et, E OE Le S IR 2, 109, 185 35, 823, 563 2, 165, 318 38, 587, 069 
NAG A E e tcm 2, 014, 257 38, 096, 031 2, 025, 480 39, 228, 468 
(LUI. a ES 1, 991, 783 34, 674, 95? 1, 921, 949 34, 944, 554 
ahel aE SER ep E ETE E A E AN N 2, 394, 231 42, 459, 014 2, 288, 708 42, 308, 739 
A a gel 1, 980, 663 39, 766, 779 1, 894, 726 39, 907, 257 
o A me aA A Ks MEX 155, 758, 331 |2, 529, 697, 340 | 155, 751, 234 | 2, 545, 520, 030 
1 Includes Alaska. 


MINE PRODUCTION 


Following the rescinding in mid-1945 of War Production Board 
Order L-208 that restricted gold mining in the United States during 
a period in World War II, recovery in domestic straight gold mining 
proceeded slowly because of high wages, difficulties in recruiting labor 
forces, high prices for equipment and supplies, depletion of reserves, 
and the fixed price of gold. Operations at base-metal mines that yield 
byproduct gold were suspended at times by strikes. Despite these 
adverse factors, gold production recovered considerably in 1946 and 
1947. It turned downward slightly in 1948 and 1949, rose sharply 
in 1950, then declined below the 1949 level in 1951. However, in 
no postwar year has the gold-production rate reached even half the 
alltime peak of 1940. 

Since the low point in silver output of recent years established in 
1946, silver production increased in 1947 and 1948. It dropped mod- 
erately in 1949, rose sharply in 1950, then dropped moderately in 1951. 
Approximately three-fourths of the output of silver from 1945 to 1951 
was recovered as a byproduct of base-metal mining and gold mining. 
The current rate of silver production is far below the prewar average. 


TABLE 3.—Mine production of gold and silver in the United States! in 1951, by 
months, in fine ounces 


Gold Silver Gold Silver 


CT cc cei cs cea deacons 158,013 | 3,495,004 || August................... 189, 571 2,772,075 
FODINA Aras aa 148, 824 3, 438, 952 || September. .............. 175, 928 2, 753, 640 
BT Fis E RES ARE 158,319 | 3,791,562 || October. ................. 190, 247 3, 208, 315 
EX IA IO O 155, 425 3,648,888 || November............... 148, 482 3, 212, 297 

LS EM. d CR 162,465 | 3,637,631 || December................ 147, 973 3, 323, 040 
PUNO doren 172,722 | 3,382,335 | 
A 1 hOB. A PO a A O 172,694 | 3, 103, 040 OCR E E 1,980,663 | 39,766, 779 


1 Includes Alaska. 


All tonnage figures used in this section are short tons of 2,000 pounds 
“dry weight”; that is, they do not include moisture. Figures in cubic 
yards used in measuring material treated in placer operations are 
“bank measure”; that is, the material is measured in the ground before 
excavation. The weight unit for gold and silver is the troy ounce 
(480 grains). The totals are calculated upon the basis of recovered 
or recoverable fine gold and silver shown by assays to be contained in 
ore, bullion, and other material produced. 
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FIGURE 1.—Mine production of gold in the United States, 1947-51, by months, 
in terms of recoverable gold. 


Mines are grouped in two main classes—placers and lodes. The 
placers are those in which gold and silver (and, in a few placers 
platinum) are recovered from gravel as native metals or in natural 
alloy. Except for such small-scale hand methods as those utilizing 
the gold pan, the rocker, or the dry washer, all placer recovery methods 
employ sluice boxes; methods are distinguished by the means used for 
delivering the gravel to the sluices. Those methods where gravel is 
delivered mechanically include bucket-line dredging, dragline dredg- 
ing, and treatment in nonfloating washing plants of gravel delivered 
by power shovel, dragline excavator, truck, slackline scraper, or other 
mechanical means. In the hydraulic method the gravel is mined from 
the bank by a powerful jet of water; in some small-scale hand methods 
the gravel is shoveled into sluices; and in drift operations the gravel 
is mined underground and delivered to sluices at the surface. The 
lode mines are those yielding gold and silver from ore (as distinguished 
from gravel), mainly from underground workings, and, in addition to 
those worked chiefly for one or both of the precious metals, include 
those that yield ore mined chiefly for copper, lead, zinc, or other metals 
but contribute the precious metals as byproducts. As far as possible, 
Cie mine unit used is not the operator but the mining claim or group of 
claims, 
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FIGURE 2.—Mine production of silver in the United States, 1947-51, by months, 
in terms of recoverable silver. 
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PRINCIPAL MINING DISTRICTS AND LEADING MINES 


Lawrence County (Lead), S. Dak., which had been the leading gold 
roducer for many years, was surpassed in 1943, 1944, and 1945 by the 
est Mountain (Bingham), Utah, copper district, as a consequence of 
restrictions imposed on straight gold mining by War Production 
Board Order L-208 during the war. However, Lawrence County 
regained the lead in 1946 and has held this position through 1951; the 
West Mountain district ranked second in this period. Third place 
was held by the Grass Valley-Nevada City gold ore district in Cali- 
fornia in 1949, 1950, and 1951. 

The leading silver-producing districts for many years have included 
many distinguished more for base-metal output than for silver yield, 
and this condition prevailed again in 1951. The three leading 
districts produced about 62 percent of the total United States output 
of silver in 1951. 

Of the 25 leading gold-producing mines, 9 were lode gold mines, 5 
were placers (of which 4 were worked by bucket-line dredges and one 
by open-cut and treatment plant), 3 were copper mines, 4 were zinc- 
lead mines, and 1 was a zinc-copper mine; 3 produced over 1 type of ore. 
The 3 leading mines contributed 46 percent of the total gold produced 
in the United States in 1951, and the entire 25 supplied 77 percent. 


TABLE 4.—Mine production of recoverable gold in the United States, 1942-46 
(average) and 1947-51, by districts that produced 10,000 fine ounces or more 
during any year (1947-51), in fine ounces ! 


1942-46 


District or region State aU 1947 1948 1949 1950 1951 
ago 
Lawrence County......-------— A South Dakota.|201, 253 |407, 192 |377, 836 |464, 650 |567, 996 | 458,040 
West Mountain (Bingham).......... Utah..........|274, 620 |384, 414 |332, 588 |286, 155 |428, 313 | 407, 106 
Grass Valley —Nevada City.......... California. .... (2) 68, 383 | 04,398 (2) (2) 
American River (Folsom)............|..... d0.........| 55,126 |102, 121 |104, 196 | 98,435 | 91,260 | 86, 867 
TO DUNO A AAA Nevada....... 54, 270 | 39, 490 | 37, 453 | 38, 703 | 49,878 | 60,055 
EAD CIV E Sia sh. ERA E California. .... (2) (2) (2) 2) 2) 
Onelan County Gene goe ise Washington...| 37,972 | 12,071 | 41,826 2) 2) 46, 458 
Upper San Miguel................... Colorado...... 20, 924 | 38,155 | 38,188 | 35,217 | 52,567 | 34,030 
LAG 5 (ec APA AS Fe po AriZODnA....... 35, 413 | 30,477 | 38,047 | 38,455 | 37,032 38, 805 
Oripple Orook..... ro ecoro eurer nani Colorado...... 51,322 | 58,158 | 53,569 | 13,460 | 5,779 | 27,699 
YAA ee eegener, Arizona....... 35,136 | 20,131 | 19,083 | 11,837 | 13,605 | 25,338 
JE APRA IANO EA) Re OG A, 4400 9,720 | 11,058 | 14,035 | 19, 328 19, 724 
Teélow PIO te Seet Eer Ka LAGO ee 6,311 | 31,006 | 27,158 | 53,576 | 48, 472 19, 605 
Republic (Euroko).....-—- ooo rers Washington...| 20,805 | 22,590 | 28,196 | 23, 751 | 24, 929 $ 
California CLosd villo). E AA Colorado...... 19, 374 2 2 2) 2 2 
Perk City Regatta gue Adem Gear des LC EE 17, 684 | 17,052 | 19,087 | 19, 443 | 24, 125 18, 476 
Hound Metal 5. ooo oon air ma Nevada....... (?) M E ppm ee WS (2) 
BIOL rus od dup be wept BiamE E eod A ¿Ls ARA 6,680 | 17,058 | 16,676 | 16,791 | 20,405 3 
A LOO MC ES AS California..... 28,079 | 9,020 (2) 21,948 | 24, 513 
Summit Valley (Butte) .............. Montana......| 14,209 | 19,777 | 19,163 | 15,742 | 23,092 | 15,674 
Oroville (Palermo).-.------------------ California. .... 19,306 | 22,589 | 20,800 | 22, 701 2 
F E A EAS ONU Colorado...... (2) (2) 8, 489 (2) 2 
Pioneer (Superlor)................... Arizona... 7,833 | 9,339 | 10,054 | 12,839 | 14,392 | 12,207 
Battle Mountain...------------------ Nevada....... 6, 255 (2) 7, 982 
ATloghah Wu dana sore cta Californla....- (2) 7,779 (2) 2) 14,314 | 10,776 
tee E E = Colorado......| 20,898 | 18,496 | 13, 428 | 10,658 | 12, 874 9, 407 
AMA EE EE Arlzona....... 14,380 | 6,931 | 11,374 | 10,790 | 9,421 7,325 
PTE NS ER TOANO. acidos 4, 7,894 | 11,732 4,789 4, 942 5, 009 
¿y AA EE Utih s osse 18, 008 | 15,385 | 11,007 5, 133 3,277 4, 982 
Cosumnes A A California..... (2) 10,691 | 13, 956 2) (3) 
erced River (Snelling)......---...-}----- COs stus. 2) (2) » 2) 2) 4, 768 
A E E aisi un] via (lO uses dus 2) n 2 2) 12, 289 3, 919 
Tuolumne River (La Grange)........|----- (dO cecus uw 2) 2) 1 2 2) ) 
a LAO MU Nevada....... 9, 630 5,028 | 11,591 | 18,540 9, 691 207 
EJanath.Blyqt lucu eene eeu California. .... (2) 11, 295 5, 033 2, 584 1,181 154 
E A a des na adn Nevada....... (D. AC ERST (2) p» NI 
A AA Montana...... 5,0956 | 10,140 | 6,498 AA ou Re xl err ro 


1 Exclusive of Alaska. 
2 Figure withheld to avoid disclosure of individual company operations, 
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TABLE 5.—Mine production of recoverable silver in the United States, 1942-46 
(average) and 1947-51, by districts and regions that produced 200,000 fine 
ounces or more during any year (1947-51), in fine ounces 


1942-46 
District or region State (average) 1947 1948 1949 1950 1951 
Coeur d'Alene Region....] Idaho......... 8, 944, 163| 9, 234, 906/10, 598, 338] 9, 146, 146/15, 056, 131/13, 639, 808 
Summit Valley (Butte) ..| Montana...... 5, 683, 651 5, 251, 095 6, 099, 790 5. 635, 101| 6, 121, 264 5 950. 647 
West Mountain (Bing- 

NAM) AAA cs Hab, ce 4, 226, 800| 4, 816, 611| 4, 694, 674] 4, 316, 378| 4, 963, 586| 4, 923, 249 
Warren (Bisbee)......... Arizona.._...- 1, 594, 241] 1, 522, 558| 1, 432, 172) 1, 166, 210| 1,079, 311| 1, 292, 719 
Park City Region........ Utah.......... 1, 621, 313 1, 352, 748) 1, 703, 864| 1, 061, 902} 952,632] 1,131, 360 
ai REN EE G02 2222255 1, 278, 111| 1,076, 726] 1, 123, 460 914, 150| 924,722} 044,818 
Big Bug.................. Arizona....... 289,845| 386,452 425. 079| 581,351 701,973| 630,812 
Upper Ñan Miguel. .....- Colorado...... 265,006] 392,540)  526,742| 579,498)  730,860| 621,257 
Copper Mountain (Mor- 

enel). A ecu Arizona ROS 250,612|  540,232| 605,153]  606,111|  754,501| 612,336 
Ploncer Ope D PRO PMA. |. ROSCA 416,609} 314,126) 308,448]  401,202| 529,186] 581,952 

oso (Darwin)..........- Gailfornia Ge 378, 159| 1,093,709| 393,761] 352,482 0 570, 595 

arm Springs........... aho......... 570, 519|  427,242| 266,226)  468,302| 502,973 6, 

(r POEP nada e Eee iE Arizona....... 392, 607| 353.789}  455,411|  471,134| 473,020| 437,075 
Animas.................. Colorado...... 316,912|  362,888| 417,887] 539,402]  564,321| 415,870 
Ploche. .................. Nevada....... 418,780|  426,229| 684,321| 708,216|  608,710| 415,622 
Red CIliff................. Colorado...... 162,421|  233,351| 416,032} 216,580] 669,461] 412.788 
Verde (Jerome) ..........| Arizona........ 810,342| 367,778| 408,669)  509,828|  456,254| 408,891 
California (Leadville) ....| Colorado...... 373, 380 (1!) (1) (0) (1) 272, 352 

A PA dÓ. eroe 648,520,  317,719| 297,926|  263,807|  345,247| 236,652 
Central.................. New Mexico.. 167, 538 230, 484 
Resting Springs.......... California..... 1 (1) !) 1 1 1) 
Ash Peak................ Arlzona....... 94, 048 71,284] 135,356! 147,958] 227,342} 193, 419 
Rush Valley............. Utah.......... (1) (1) (1) (1) 95,324| 189,110 
Bayhorse................. Idabo......... 191,965| 204,264] 160,246 87,130| 157,031] 178,410 
Harsbaw................-. Arizona....... 194,942}  168,800| 210,533} 140,011] 147,258| 152,368 
Pima (Sierritas, Papago, 

Twin Buttes)..........|..... do......... 93, 338}  143,053| | 162,224) 252,334) 182,540| 145,941 
Yellow Pine.............- Idaho......... 102,805| 255,043] 236,031 92, 439|  137,073| 141,044 
Sand Springs............. Nevada....... d ee 164,413} 174,718| 200,217] 111,529 
Virginia City............ Montana...... 69, 329 96,515| 225,784 84, 918 66, 267 32, 427 
Comstock................ Nevada....... 104, 318 68,621| 176,882]  233,705| 108,944 3, 512 
Ten Mlle................ Colorado...... 52, 371| 100,481| 271,944| 254,204 68, 289 811 


1 Figure witbheld to avoid disclosure of individual company operations. 
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Only 5 of the 25 leading silver-producing mines depended exclusively 
on silver ore; ores valuable chiefly for copper, lead, zinc, and gold 
supplied most of the silver production. The nine leading mines each 
producing over 1,000,000 ounces of silver in 1951 contributed 57 
percent of the United States total. The entire 25 mines supplied 76 
percent of the United States output. As several operators worked 
more than one of the leading silver mines as well as some smaller 
mines, the output of silver by companies was substantially more 
concentrated than that by mines. 


ORE PRODUCTION, CLASSIFICATION, METAL YIELD, AND METHODS OF 
RECOVERY 


Tables 10 to 15 give details of classes of ore, metal yield in fine 
ounces of gold and silver to the ton, and gold and silver output by 
classes of ore and by methods of recovery, embracing all ores that 
yielded gold and silver in the United States in 1951. These tables 
were compiled from the individual State chapters in this volume, in 
which more detailed data are presented. 

The classification originally adopted in 1905 on the basis of smelter 
terminology, smelter settlement contracts, and metal recovery has 
been used continuously in succeeding years, except for modifications 
necessitated by the improvement in metallurgy and the lowering of 
the grade of complex ores treated. The copper ores include those 
smelting ores that contain 2.5 percent dry assay or more of copper 


TABLE 10.—Ore, old tailings, etc., yielding gold and silver, produced in the 
United States and average recoverable content, in fine ounces, of gold and 
silver per ton in 1951 ! 


Gold ore Gold-silver oro Silver ore 
Averago Average Average 
State ounces per ounces per . ounces per 
Short ton Short ton Bhort ton 
tons Leere E ns SE tons EE EEGEN 
Gold | Silver Gold | Silver Gold | Silver 
Western States and 

laska: 
A IIA O 18:870 10.0869) 0.013 MA, PA A A A A 
A IA 3,486 | .327 | 1.021 44, 166 |0. 010 à 27, 567 |0. 028 8. 809 
Callfornia............ 288,117 | .501 .104 1,6 .524 | 9.7 8,388 | .022 3. 972 
ie: 0 Lo MINA es 115, 496 | .251 . 061 : ; 12,751 | . 17. 103 
CT ee ET Ee 638,475 | .045 . 281 219 |1. . 680 280, 892 | .002 | 34. 843 
Montana............ 59,403 | .197 | 1.034 " . 20, 505 0. 286 
NOVA ae Eege ee 214,676 | .112 . 043 . i 3,036 10. 403 
New Mexlco......... 1,5 . 235 . 050 .151 | 6.192 20 24.160 
OT CON s hr 818 | .671 | 4.132 S «edd |a cscncse ME on mm 
South Dakota....... 1, 166, 356 | . 393 ak LR eee ecu eer dpa A A 
"UM TAS basi 2 A: A A AA severe A A A AA 
Efe PO e RI 638 | .149 | 1.276 a S 138,381 | . 4. 600 
Washington......... 103,351 | .446 | 1,679 | ..........] ......|-..----- 3 EE 7.333 
Wyoming....----.--- 10 | .400 6200 O O A E A WEE 
Cala dis 2, 606, 100 | . 286 . 243 " 2 492, 143 | . 22. 522 

States east of the Missis- 

y A LEE AAA AA E O PA A meus 
| VE AN E N 2, 606, 202 | . 286 . 243 s 492, 143 | . 22. 522 


For footnotes, see end of table. 
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TABLE 10.—Ore, old tailings, etc., yielding gold and silver, produced in the 
United States and average recoverable content, in fine ounces, of gold and 
silver per ton in 1951 '—Continued 


Copper ore Lead ore Lead-copper ore 
Average Average Average 
State ounces per ounces per ounces per 
Short ton Short ton Short ton 
tons he ee S|! ONS REESEN tons EEN 
Gold | Silver Gold | Silver Gold | Silver 
Western States and 

aska: 
AIOSK AA O E A A A PA A AS ER 
Arisong 42, 791, 111 |0. 002 | 0.072 5,963 (0.060 | 3.603 7A 4. 500 
California.....-...-.. 2 1,789 |$.315 | 3 5. 935 57,618 | .071 6. 287 65 |.....- 13. 273 
Colorado.......-...-- 659 | .042 | 14. 555 ,5 .055 5.9898 |.ee Loss AA eee ewes 
E eer 29, 942 | .005 2. 684 129, 409 | .005 3.321 , 133 |...... . 527 
Montana. .-..-.-....- 1,169. 143 | .002 | 1.329 ,823 | .027 | 3.253 9 J0.222 | 49.222 
Nevada.............- 6, 630, 768 | .009 . 025 14,343 | .055 | 6.814 |............] .....]-------- 
New cere EE 8,055,796 |...... . 014 40, 268 | .001 2902. EE, EE, zie eds 
Oregon.............. . 023 5.0.2 rec mE eo. AS PROMOTUS A tuners 
South Dakota...--- A A le 24 | .376 | 19.542 |............|] .---..]-------- 
'TOXHS AE A A A A A A PRA O auc 
Een, eu rs cce 30, 454, 456 | . 013 . 104 29, 881 | .039 8. 485 36 028 9. 056 
Washington........- 17,064 | .080 139 14, 684 |...... 3:098 | usce oso PA Wee 
VOUMIN AAA A O A A A. AO A A sensim 
otal.............. 80,150,815 | .006 .092 | 349,077 | .028 | 4.239 41,235 |...... 1. 559 

States east of the Missis- 

SIDDL eerste 1, 374, 973 |......- . 048 L.S SA AAN PAN A A 

NC BEE 90, 525, 788 | .006 091 | 349,100 | .028 | 4.239 41,235 |...... 1. 559 

Zinc-lead, DCK 
Zinc ore and zinc- ad-copper Total ore 
ores 
State Average Average Average 
ounces per ounces per ounces per 
Short ton Short ton Short ton 
tons |n] tons |. tons AAA 
Gold | Silver Gold | Silver Gold | Silver 
Western States and 
Alaska: 

O AA O A EI DE. A 13, 870 |0. 069 0. 013 
Arlsong o. eneo 8,859 10.002 | 0.644 | 939,199 |0.032 | 1.865 | 43, 820, 353 | .003 .117 
Californía............ 40, 556 | .035 4.387 5, 981 | .005 . 960 2 494, 151 s, .308 | 32, 292 
Colorado............- 322, 198 | .006 . 671 833,869 | .069 1. 798 1, 578, 466 | .065 1. 765 
Idaho. ------ 66, 707 |...... . 524 |2, 068, 014 | .001 2.016 | 3,254, 791 | . 010 4. 531 
Montana...........- ,282 | .006 | 1.426 2, 664,748 | .005 1.698 | 3,965,875 | .007 1. 612 
Nevada..-_.-...---.-. 4 9, 729 | 4.002 | 4 1.630 297, 881 | .014 | 1.714 | 7,183,733 | .013 . 135 
New Moexico......... 548, 943 | .001 .417 45,008 | .006 | 1.714 | 8,693,348 |.....- . 051 
La EE, AA PA A 440 | .468 | 2.086 1,4 510 2. 980 
South RI E E E E IA A A 1, 166, 380 | .393 .120 
(ho CA AAA MINES IDEEN 750 | .043 |- 1.841 7 043 1.841 
¡A 16,837 | .003 .414 | 673,420 | .050 | 4.606 | 31,356,837 | .014 . 233 
Washington......... ,088 |...... .050 |1, 106, 705 | .017 . 008 , 904, 495 | . 052 251 
Wyomlig.« WE A A ees ann casn eese 10 | .400 200 

q AA 1, 040, 799 | .004 , 693 |8, 786, 105 | .018 | 1.847 |102, 834,554 | .014 . 383 
States east of the Missis- 
o A 2, 442, 740 |......]..-..... 993, 721 |...... 051 | 54,811,463 | (3) 5,024 

'Total.-.2c2 có 3, 483,539 | .001 . 207 |9, 779,826 | .016 | 1.664 |107, 646,017 | .014 .367 


1 Missouri excluded. 


2 Includes copper precipitates and old slag. 
3 Includes old slag and tungsten ore. 


t Includes 5,892 tons of ore and contained recoverable metal from the former Metals Reserve Com pan y 


stockpile at 


Jean, Nev 


$ Excludes magnetite-pyrite-chalcopyrite ore and gold and silver therefrom. 
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(or less than this percentage if no other metal is present); or those 
ores concentrated chiefly for their copper content. The lead ores are 
those that contain 5 percent dry assay or more of lead (minimum 
lead-smelting charge requires 7.5 to 8.5 percent wet assay), irrespec- 
tive of precious-metal content, and ores that carry any grade of lead 
exclusively. Zinc smelting ores (chiefly oxides) had ranged from 16 
to 45 percent zinc; but, with the development of slag fuming, which 
permits some oxidized ore in the charge, and with high zinc prices, the 
minimum has declined to as low as 5 percent recoverable zinc. Zinc 
concentrating ores include any grade of zinc ore that makes marketable 
zinc concentrate, irrespective of precious-metal content. The mixed 
ores are combinations of those enumerated. 

Gold, gold-silver, and silver ores containing too little copper, lead, 
or zinc to be classified as copper, lead, zinc, or mixed base-metal ores 
are called “dry” ores, regardless of the ratio of concentration, except 
low-grade ore milled chiefly for its copper content and having very 
little or no precious-metal content (chiefly the ‘‘porphyry coppers’’) 
and ores from which separate products of lead concentrates and zinc 
concentrates are made. The crude ore into the mill in these two 
exceptional instances thus takes its name from its products—a name 
that is also justified by the mineralogical content and final recovery of 
metals. The ; y ores" thus are ores, chiefly siliceous, valuable for 
their gold and silver content and, in some instances, their fluxing 
properties, regardless of method of treatment. Dry gold ores are 
those that by inspection are overwhelmingly of gold content; a similar 
qualification applies to silver ores; decision as to “‘gold-silver’’ ore is 
made on a basis of value, using the rule that the bimetal classification 
is not used unless the metal of lower value equals or exceeds one- 
quarter of the combined value of the gold and silver. 

The lead, zinc, and zinc-lead ores in most districts in the States east 
of the Rocky Mountains carry no appreciable quantity of gold or 
E Se? ores are excluded from this report unless otherwise 
indicated. 


TABLE 11.—Mine production of gold and silver in the United States,! 1942-46- 
(average) and 1947-51, by percent from sources and in total fine ounces 


eod 08 
Copper copper, lead- | Total fine 
Placers | Dry ore oro Lead ore | Zinc ore e por, ane ounces 
copper ores 
GOLD 

1942-46 (average).-..... 24.8 41.4 20.3 1, 669, 679 

TO NE Ehia A a 32, 2 38. 5 2.8 2, 109, 185 
TEE 29.8 30.5 22.4 2, 014, 257 
tr WE 26,8 44.8 19.8 1, 991, 783 
TOGO. A asin m 25.5 43.1 23.1 2, 304, 
ET EA A 24,8 38.9 27.5 1, 980, 683 

SILVER 

1942-46 (average)------- 0.2 27.2 30.5 7.4 1.6 36, 392, 780 
TARA 2 25.7 23.1 8.0 2.1 35, 823, 563 
AAA .2 26.6 20.7 5.9 1.5 38, 096, 031 
1940 A uz eei cA .2 23.5 20. 0 7.8 1.5 34, 674, 952 
175 Sr AOS .2 32.8 19.6 5.1 1.0 42, 450, 014 
IOWA. oa. ce EA .2 31,9 2.8 4.2 1.8 39, 766, 779 


1 Includes Alaska. 
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TABLE 12.—Mine production of gold and silver in the United States in 1951, by 
State and source, in fine ounces of recoverable metal 


Zine lead, 
Lead- | ze be Soin 
State Placers| Dry ore Copper Lead ore | copper Zine SU ed Total 
ore copper 
ores 
GOLD 
AIBSES. A 238, 527 1,074 |.........- A A A 239, 637 
Artieong -00m0 156 2, 352 83, 525 356 CA 15 29, 689 116, 093 
California. .............- 187, 624 145, 495 1564 4,103 |........ 1, 428 518 339, 732 
Colorado. ............... 13, 593 ,711 28 , 904 |........ 1, 983 57, 284 116, 503 
Georgia..................|..-..... Y A A A A A 
te AA 11,850 29, 617 149 616 10 1 2, 821 45, 064 
E e Ae AAA A O e AS AAA E A A 
Montana................ 1,074 12, 924 2, 904 613 2 155 12, 830 30, 502 
Nevada................. 30, 509 25, 779 59, 863 788 |........ 224 4, 073 121, 036 
New Mexico............. 4 613 2, 324 48 |........ 680 290 3, 959 
Oregon.................. 7,164 555 EE A PO 206 7, 927 
EOI E A FOG A A A EE 2,179 
South Dakota........... 6 458, 086 |.......... A A AI 458, 101 
TONNOS8C6 .ocoinencsonaro WEEN desarro 108 A A A A 108 
WK A A A A A A rS 2 
NA AS duos 6,122 | 301,400 1, 142 1 47 33, 504 432, 216 
WOPMONG AA A, PA - 1 00 ARPA A E WEE 56 
Washington............. 13 46, 045 136) AA A PA 19, 986 07, 405 
Wyomtng............... 5 a AO ETA AA A EE 
Total casio caia 490, 525 770,381 | 544, 563 9, 615 13 | 4,333 161, 233 | 1, 980, 663 
SILVER 
A oot occcdeccoscaud 30, 848 230: beset cese 1:789 | A A uds E 32, 870 
ArizOna. cac 11 253, 121 |3, 088, 738 21, 482 9| 5,705 | 1,751,919 | 5, 120, 985 
California. .............. 12, 462 105,193 | 1 10, 617 | 362, 221 730 |177, 908 76, 88 | 1, 145, 219 
Colorado................ 2, 295 874, 220 9,592 | 180,221 |........ 216,041 | 1,400,513 | 2,787, 
sde? EE 4,835 | 9, 971, 051 80, 372 , 731 | 62,795 | 34, 948 | 4, 169, 2 14, 753, 023 
no S we - ge e o en ge am VD "P D CO ep ep d ap ge ge leg e er ep ap ap gn an le ep o — e o ep o eoo omn om emm , 9 
MissOUrl IA A A cece 4 184, 424 ME AS AA 184, 424 
Montana................ 137 207,037 |1. 553, 724 74. 246 443 | 34,624 | 4, 523, 557 | 0,303, 768 
Nevada................. 14,017 175,168 | 168,242 97,733 |........ 215, 861 510, 648 981, 669 
New Mexico.............]........ 11,226 | 113, 509 12.157 |. zoe 229, 087 71, 288 443, 207 
NOW YOIK.- 2.2922 AA A A PA A DEEN 47, 568 47, 568 
Oregon.................. 1, 763 3, 505 da EA A [emque s 18 6, 218 
Pennsylvania............]........]..........-. 119,015 |. 5i A A isl ee 13, 575 
South Dakota...........|.......- 189,121 j... 469 |. cece A PA 139, 590 
di AAA A mese 24,080 A A A A 9 
KT AAA A A PA A A atout 1 1,381 
A DEEN 771,117 [3,181,269 | 249, 308 326 | 6,971 | 3,101,674 | 7,310, 665 
GI PAPA A AAA 1000. A A A ENER e 
Washington............. 2 173, 527 2. 365 44, 402 |........ 185 114, 457 334, 948 
Wyoming...............|----.-.- 7 E A PA A EE 2 
KEE 66, 370 |12, 684, 527 |8, 288, 295 |1, 664, 237 | 64,303 |721, 280 |16, 277, 767 |39, 766, 779 


1 Includes mota) recovered from old slag and tungsten ore. 
2 Includes recoverable metal contained in 5,892 tons of ore from the former Metals Reserve Company 
RER at Jean, Nev 
From ma atite-pyrite-chalcopyrite ore. 
i A little silver recovered from lead-copper ore from one mine included with that from lead ore. 


629 


GOLD AND SILVER 


*gjueA[Asuuoq Woy 910 9ILLÁCOO0[8q9-9IL1Ad-9)139U38U1 Sopn[ox^r s 

*peurnj PUB pejreurs SÍUTUBOO GOBILINY JO Suo? LEET PUB FBES PIO JO $10) TS8'F SOPNTOUT y 

"jue[d 3upqoso[-dear 8 ur paja] 10 Dot ATMOT JO SUO? 000'0£ Sepn[oug p 

*D919409921 SBA I9A[IS IO p[02 ou qorqa uror; POYOBIT ALO JO Suo? GIE OG S9pn[oxor e 

*JOA[IS €[Q'910A0091 JO soouno ¿F8“T PUE p[o3 o[qu1oA0001 Jo Seouno TET SUFUTBIUOD peonpoud sua ej€rjueouoo JO Suo? 89 YOQA UOT O10 JO 329A SOPNÍOXH s 


"pepn[oxe J MOSS 1 
PP AX o A SS Een 
229 ‘866 € Lv ‘OL 893 “ITP'I | 928 ‘ShI YE | coc ‘EFL LF ‘1S ‘% | 326 “89€ FEF "029 oce ‘gee zorl 409 BEG EE EE [8301 
B QE EE NEC UNA r 2 898 ‘OST , Shr 3 Dep "eg AN po IEZ ‘118 ^p o | £9} ‘TIS wal uu E Tddississr]A eu JO 1589 so? 93g 
119 ‘866 “€ LFF ‘OL 9€0 ‘ITP T | 809 '210'0€ | 618 ‘OFZ L£6'62l1'P | 326 “80€ OSF ‘029 COT ‘222 ‘26 | IPFI 9e168 |^ 7777707000000 00000000000000000t00000 I€99.L 
-g 6 ol. urba rales Ee i ance o RC We ee ee Sot M 
819 ‘98 919 ‘92 927 “99 Lv 803 ‘88 129 99 TIZ ‘22 899 ‘Z GIO BH 1 | Sh POB TE | 7777770770070 nn tn” U032UTQS9 AA 
692 '250 ‘T SIS ‘2 8£9 '22Z 9 | 96e'eo2 9 | FOL'TCY RENE a eS OOS PET TE | 269 DES TE gener EE TIS Ten 
18€ 'T Ze 094 ONU DIARREA RIOR ee MERCI REI ME TAN ee E E ~S$BxoL, 
60% 6 yc rn id CA TZI “68T 980 ‘Sor OOS ON wyogea qnos 
L¥6 88€ c9e S6F ‘g LU 9L OI T9 SI Cl EE We E EEEEN uodo10 
92€ ‘T8 608 ‘T 961 “DET £88 'T9e 90€ Z ¥20 ‘SFE 89 ne EOT ‘299 ‘Sp | SV £608 | TT GOOD MON 
889 ‘SGT 999 ‘Z STF ‘96 69e ‘099 90F ‘99 £96 "993 969 “IET SBE ‘ZZ ANI ET AN BPLAIN 
048 “£0€ 998 '9 Tze '601 614 '680'9 | 2p2 “TE OU “919 c ooch $00 “908 'E | 028098 E tc BuBjuo Ar 
£66 '213 621 ‘T peo ‘ZB 16€ “229 ‘FI | 36€ ‘92 988 '68Z v0g Z £69 ‘9 LOG SITE IW Bon opt 
196 “298 192‘ 999 ‘TS €06 ‘SIF Z | 89€ ZO HNH LOL "HT GLL ‘9S 108'99'I | 99'829‘ Ice OpeIO[O]) 
08% ‘6ZE | ciet $£6 “TP OLP ‘LSL 61z ‘9 60€ 'e£ 970 ‘99 LYS ‘GPL LIZ ‘Goh tor tep. |^ 77 EE Gute 
896'9TP'T | IK 618 'C20 168 '£04'€ | 9492 'Z6 SLL opt | SIT a IZL ‘IGP ‘BS | 056 ‘EST OP S| rn SUOZIly 
wies spese wmv tere baa a 126 '1 £6€ 001 TOT LU 028 ‘ST « Onm'elg AAA A eSLI y 
:exse[y PUB soje]g (Sou 


A A A —i—————— ¡a LL ——— — l————— — l———  "(MM— 


(suno | (saouno |($U03 9200S)! (gaouno | (saouno 


(seouno (sa9uno 
oup) seats | oug) prop | "7°? POTS | oug) jeans | eug) PIOD | en | ONU) J9ATIS | UU) PIOD — 
suog ug | poen. 
019 's3uT 97819 
[09901 0[QV.1940201 ` 
put poj[9Urs səzeIgzuoouo o HONERA AA OS L 


SI9)[9UIS 0} 010 opnij) 


St 09 S3U][181 pro PUB o1Q) 
gege 


¡ S[8J9UI 9[Q9I9AOO9I JO SUIIO} 
ur '£19A40991 JO poujeur pus 9783S Aq "oer UI 'S3UT[IB) pjo PUB eio uroij SIFBIS Donn Oy ur peonpoid 194718 pus p[opD—'er TIAVL 


630 MINERALS YEARBOOK, 1951 


TABLE 14.—Gold and silver produced at amalgamation and cyanidation mills in 
the United States and percentage of gold and silver recoverable from all sources, 
1942-46 (average) and 1947-51 1 


EE Ee ecover- Percent of gold and silver from all sources 


Year Amalgamation | Cyanidation Sm De: tra Smelting? | Placers 


Gold | Silver | Gold | Silver | Gold [Silver] Gold [Silver] Gold |Silver| Gold |Silver 


1942-46 (average) -.[245, 962 | 54,730 [247,313 [764,208 | 14.7 | 0.2] 14. 2.2 | 45.7 | 97.4 | 24,8 0.2 
JEE AA 378, 578 | 80,756 |272, 039 |273, 646 | 17.9 .2 | 12,9 .8 | 37.0 | 98.8 | 32.2 .2 
1048 AA 378, 590 |104, 598 |278, 237 [481,406 | 18.8 -3 | 13.8 | 1.3 | 37.6 | 98.2 | 29.8 .2 
1949 cocinera 450, 618 |119, 443 |290, 938 [555,859 | 22. 6 -3 | 14.6 | 1.6 | 36.0 | 97.9 | 26.8 .2 
1950.-.------------ 547, 118 |153,806 [300,783 |449, 699 | 22.9 .4 | 12.6 | 1.0 | 39.0 | 98.4 | 25.5 .2 
e A 445,466 | 93, 958 |224, 968 |274, 974 | 22.5 .2 | 11. .7 | 41.4 | 98.9 | 24.8 .2 


1 Includes Alaska. Illinois, Michigan, and Missouri excluded, 1942-46; Missouri excluded, 1947-51. 
2 Both crude ores and concentrates. 


TABLE 15.—Gold and silver produced at amalgamation and cyanidation mills in 
the United States in 1951, by States 


Percent of gold and silver from 
Amalgamation | Cyanidation all sources in State 


Bullion and pre- 


Bullion recov- 
Btate erable (fine E (ine. Amalgamation | Cyanidation 
ounces) ounces) 


Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver 


Rs ATE CRM 648 91 69 10 0.27 0. 03 0. 03 
ATIZONG 2-2 ocasse usc ecol ss 32 AB A E : A A E 
California....-.-.-.-----.---.-.- 97,579 | 16,802 , 968 | 49,246 | 28.72 1.47 | 18.24 4. 30 
Colored... 2s conosco scsi 21, 790 ,778 | 14,985 | 1,949 | 18.70 .95 | 12.86 07 

E A eebe ele ; 2,607 | 2,190 7.77 2 4.86 (1) 
Ee emo 825] . VE AA [oe Ree 2 (b A A 
Nevada. erer Ee 2,806 | 1,707 | 19, 589 |119, 088 2. 32 17 | 16.18 12, 22 
New Mexico. -....--..----------- 58 15 ee 8. 23 -01 | . 838. |-------- 
A A - 64 l0 A A . 68 «AB AAA AA 
South Dakota................... 317, 593 | 62,685 {140,493 | 76,436 | 69.33 | 44.91 | 30.67 54.76 
Washington... 9 3 | 2,659 | 27, 208 . 01 (1) 3.94 8. 12 
WYOMING AAA c ro p e A A leeds 

KK 445, 462 | 93,958 |224, 968 ¡274,974 | 22.52 .24 | 11.37 . 70 
States east of the Mississippi. ....... E PA PA DE 6 E eco: PA 
Grand total. .................. 445,406 | 93,958 |224, 968 274,974 | 22.49 .24 | 11.36 . 69 


1 Less than 0,01 percent. 


PLACERS 


Approximately¡25 percent of the gold produced in 1951 was derived 
from placer mines. Of the 490,525 ounces of placer gold, 404,305 
ounces (82 percent) was recovered by bucket-line dredges. This 
dredge output was nearly fourfold greater than that of 1944, the 
wartime low, but was far below the alltime high of 904,149 ounces 
established in 1940. 

The quantity of gold recovered by bucket-line dredges from the 
inception of the industry as a commercial factor in 1896 to the end of 
1951 is recorded as 22,223,306 ounces, originating by States as follows: 
California, 13,186,045 ounces; Alaska, 6,293,660 (including the pro- 
duction from single-dipper dredges and some gold by hydraulicking) ; 
Montana, 785,419; Idaho, 694,841; and other States, 1,263,341. 
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The second most important source of placer gold was nonfloatin 
washing plants, with mechanical earth-moving equipment for grave 
delivery. Production by this method has been generally upward 


since 1944. 


Production 


Production by dragline dredging dropped sharply but 
remained in third place in 1951. 


y hydraulicking 


regained fourth place in 1951 over production by small-scale hand 


methods. 


TABLE 16.—Gold production at placer mines in the United States, 1947-51,! by 
class of mine and method of recovery i 


Class and method 


Surface placers: 
Gravel mechanically handled: 


— ee ee eee ee mm mp em mp ep e 


MOO cscs vaciones 


HMR gg rege e ys Suh P 


EA AA 


105] OA E o PES 
Small-scale hand methods: 
Wet: 


1 Includes Alaska. 
2 A mine using more than 1 method of recovery is counted but once In arriving at total for all methods. 


802512—54—— —41 


Gold recoverable 


I dE E een See: || cS 


ES | Po —M—M M a E | NS | AD 
NT | TS | oA ES | RS | RR a 


Mines | Washing| Material 
produc- lants treated 

ing (dredges) | (cubic yards) 
60 79 | 120, 362, 326 
67 78 | 120,062, 532 
52 74 | 110, 897, 581 
43 63 | 108, 250, 189 
36 56 93, 214, 943 
71 65 10, 325, 994 
42 41 5, 224, 260 
35 31 4, 683, 055 
23 21 4, 623, 474 
25 23 , 942, 647 
12 10 79, 590 
8 9 84, 200 
12 13 278, 765 
17 14 263, 800 
13 9 180, 500 
137 136 4, 281, 440 
163 152 5, 985, 070 
183 183 4, 995, 465 
185 183 8, 510, 139 
117 115 7, 049, 566 
107 E 2, 838, 440 
137 12: xot 1, 708, 650 
8l |... 779, 800 
88 [issic 639, 585 
bl AA 257, 800 
284 |.........- 783, 852 
215 AA 206, 776 
279 |.........- 248, 076 
250 |.......... 261, 562 
MB... oes 99, 804 
19 29 ues 2, 800 
10 AA 3, 900 
13 UMS 2, 870 
land 2, 200 
Cy EEN 550 
Bolio 7, 248 
42 A 20, 105 
28 |.........- 3,717 
34 |-...------ 12, 790 
19 |... -.---- 4,275 
778 |.....-.-.- 138, 681, 690 
T24 AE 133, 385, 493 
2 680 |.......... 121, 789, 329 
alas 563, 739 


22, 563, 73 
103, 150, 085 


Fin MC 

"ine value per 
ounces Value cable 
yard 

514,931 | $18, 022, 585 $0. 150 

475, 228 16, 632, 980 . 139 

425, 863 14, 905, 205 . 134 

492, 039 17, 252, 865 . 159 

s 14, 150, 675 .152 

55, 448 1, 040, 680 . 188 

31, 446 1, 100, 610 . 211 

22, 789 797, 615 . 174 

21, 032 736, 120 . 159 

8,8 308, 700 . 132 

588 20, 580 . 250 

478 16, 555 . 197 

J, 418 49, 630 . 178 

1, 422 49, 770 . 189 

717 25, 095 .139 

57, 356 2, 007, 460 . 469 

65, 856 2, 304, 960 . 385 

70, 974 2, 484, 090 . 497 

85, 932 3, 007, 620 . 353 

69, 592 2, 435, 720 » 940 

38, 722 1, 355, 270 477 

16, 976 594, 160 . 348 

7,107 248, 745 . 319 

4, 342 151, 970 . 238 

3, 460 121, 100 . 470 

11, 122 389, 270 . 497 

9, 800 343, 000 1.156 

4, 234 148, 100 . 597 

4, 856 169, 960 . 650 

3, 106 108, 710 1. 089 

161 5, 635 2. 013 

170 5, 950 1. 526 

144 5, 040 1. 756 

88 3, 080 1. 400 

27 945 1. 718 

517 18, 095 2, 497 

551 9, 285 . 959 

206 7, 210 1. 940 

802 28, 070 2.195 

498 17, 430 4.077 

878, 845 23, 759, 575 .171 

800, 500 21, 017, 500 . 158 

532, 735 , 645, . 153 

011, 413 21, 399, 455 . 175 

490, 525 17, 168, 375 . 106 
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Alaska produced 49 percent of the United States placer gold in 1951, 
California 38, and Nevada 6. Other important producers, in order of 
output, were Colorado, Idaho, Oregon, and Montana. Alaska led in 
production by bucket-line dredging, nonfloating washing plants, 
hydraulicking, and underground placer mining and California by 
dragline dredging, suction dredging, and small-scale hand methods. 

able 16 shows the placer gold produced in the United States, 
classified by mining methods, in 1947-51. | 

Additional information on placer mining may be found in the State 
reviews of this volume. 


REFINERY PRODUCTION 


Table 17 contains official estimates of production of gold and silver 
in the United States, made by the Bureau of the Mint, based upon 
arrivals at United States mints and assay offices and at privately 
owned refineries. The mints and assay offices determine the State 
source of all newly mined unrefined material when deposits are 
received. "The State source of material received by privately owned 
refineries is determined from information submitted by them and by 
intervening smelters, mills, etc., involved in the reduction processes. 


TABLE 17.—Gold and silver refined in the United States, 1947-51, and approxi- 
mate distribution by source (State), in 1951, in fine ounces 


(U. S. Bureau of the Mint] 


State or Territory Gold Silver 
js y Me LEER: 2, 165, 318 38, 587, 060 
Nee 2, 025, 480 39, 228, 468 
1040 MEER (—— convene 1, 921, 949 34, 944, 554 
O p Yero T UR 2, 288, 708 42, 308, 739 
1051 
AS A TK eK T 208, 176 30, 180 
Re oros 109, 889 5,041, 872 
DAI la. oia oue aia 347,154 963, 861 
DOTA sold dados 108, 120 2, 969, 998 
Grup p -————— ——— —— "PO € 56, 245 15,955, 727 
troc EE, A SE, 3, 000 
A EE, esae es ia es 4 
A ERE A EE AAA 172, 661 
A A A E Ma dE UE S 6, 414, 438 
NA AAA A A A A i DU I E 121, 976 1, 032, 922 
Now E ii UPMN E ESSE NN E 4, 144 410, 028 
NOW VOTE dedu uuu usc EcRl E ex Qu ER 25, 350 
OT ON dicas td 8, 687 9, 443 
PennsvIvan]a. car 2,155 13, 374 
South DERROTA o 462, 685 141, 456 
ri A A EE 7 19, 039 
^» 0i. EE 40 1,400 
A A A SEEDS eC 362, 031 , 292, 248 
Vermont A ee pases wedussecs deu ree 156 43, 475 
LO AA A A suu exea eu d. 70, 941 366, 505 
NEAL A O A A A E EE 20 6 
AN AA e A OS 1, 894, 726 39, 907, 257 


CONSUMPTION AND USES IN INDUSTRY AND THE ARTS 


Monetary use has claimed by far the largest part of the gold and 
silver output through the years, but this use to a large extent takes 
the form of stockpiling in Government and private hoards that can be 
made available to dustry and the arts without smelter or refinery 
preparation. In contrast, the gold and silver that enter industry and 
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the arts are consumed much as are other metals, any return as second- 
ary metal requiring the usual channels of collection, smelting, and 
refining. The consumption of gold and silver in the arts antedates 
written history, but industrial use of these two metals is a compara- 
tively recent development. 


TABLE 18.—Gold and silver produced in the United States, 1792-1951 ! 


Gold Silvor 
Period 
Fine ounces Value 3 Fine ounces Value 3 
iW oy y IAS A A ee 1, 187, 170 $24, 537, 000 309, 500 $404, 500 
A E A A AL EA 60,021,278 | 1,240, 750, 000 146, 218, 600 193, 631, 500 
E A EE A 225, 062, 723 | 5,474,735, 080 | 3, 960, 565, 930 2, 989, 995, 398 
duh a E E 286, 271,171 | 6, 740,022,080 | 4,107, 094, 080 3, 184, 031, 398 


1 Includes Alaska. From Report of the Director of the Mint. The estimates for 1792-1873 are by R. W. 
Raymond, Commissioner of Mining Statistics, Treasury Department, and since then, by the Director of 
the Mint. 

2 Gold valued in 1934 and thereafter at $35 per fine ounce. 

3 Silver valued in 1934 and thereafter at Government’s average buying price for domestic product. 


Gold.—The arts require a much larger quantity of gold than does 
industry, but the metal’s corrosion resistance and other properties 
have resulted in some industrial demand. Consumption in the arts 
increased rapidly during the war. A high marriage rate and wide- 
spread prosperity have increased the sale of jewelry, watches, and 
many luxury items made of gold. Comparison of 1951 gold figures 
with those for 1950 shows an 3-percent decrease in the return from 
industrial use, a 22-percent decrease in issue for industrial use, and 
a 29-percent decrease in net consumption. The net absorption by 
industry and the arts exceeded the total new gold produced from 
domestic mines during 1951 slightly. 


TABLE 19.—Net industrial ! consumption of gold and silver in the United States 
1942-46 (average) and 1947-51 


(U. 8. Bureau of the Mint] 


Gold (dollars) Silver (fine ounces) 
Year Issued for | Returned | Netindus- | Issued for | Returned | Not indus- 
industrial | from indus- trial con- industrial | from indus- | trial con- 
use trial use sumption use trial use sumption 


—————————— | O ns cc | d ES | ADENT 


1942-46 (average) -..| 127,041, 429 28, 327, 873 98,713,556 | 155, 625, 825 45. 066, 086 | 110, 559, 739 
LL, PRI 98, 129, 578 49, 229, 578 48,900,000 | 126, 366, 359 27, 806, 359 98, 500, 000 


1948 orcas 90, 128, 764 45, 142, 764 44, 986,000 | 129, 186, 173 23,897,173 | 105, 289, 000 
IRMA 148, 975, 571 40,133,100 | 108,842, 471 | 110, 660, 459 22, 660, 459 88, 000, 000 
O ras 134, 587, 773 36, 742,020 | 97,845,753 | 155, 257, 340 45, 287, 340 | 110,000, 000 
hl} Soe eae S 105, 012, 094 35, 535, 115 69, 476,979 | 151, 650, 905 46, 650, 905 | 105, 000, 000 


1 Including the arts, 


Silver.—The 1951 net consumption of silver in the arts and industry 
continued at a high level, although it declined about 5 percent below 
that of 1950. 

Widespread prosperity and a high marriage rate sustained postwar 
demand for sterling and plated silverware, jewelry, watchcases, 
church articles, pens, pencils, and other items largely in the luxury 
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class. Consumption was large in photography, particularly for 
motion pictures. The industrial uses of silver had grown greatly 
during the war and continued to absorb much silver thereafter, 
although on a reduced scale. 


MONETARY STOCKS 


Gold holdings of the United States declined $11 million from 
$22,706 million on December 31, 1950, to $22,695 million on December 
31, 1951, according to the Federal Reserve Bulletin. The low for 
1951 was reached in June, when reserves had declined to $21,756 
million, corresponding to a decrease of $950 million from January; 
however, the outflow of gold from the United States reversed itself 
sharply in July, with the result that the net decline in 1951 was slight. 
Total world reserves are not positively known, inasmuch as data are 
not available for some countries, including Germany, Japan, Australia, 
and the Soviet Union. However, the Federal Reserve Board estimates 
that world monetary reserves of gold on December 31, 1951, totaled 
$35,950 million, exclusive of holdings of the Soviet Union. 

During the war the United States reserves of gold decreased by 
more than $2,500 million, but the flow of gold reversed in 1946, and the 
country's reserves rose steadily in the 3 years following, with a net 
gain of about $4,400 million, to set a new record high in the latter 
part of 1949. Largely as a consequence of credits extended under 
the Marshall Plan, gold moved regularly from the United States 
during nearly 2 years following September 1949 until the end of June 
1951, with an overall decline in reserves in this period of about $2,800 


million. 

Silver holdings of the United States Treasury decreased 18 million 
fine ounces during 1951 to 1,965 million ounces. The holdings do 
not include 410,553,011 ounces released under lend-lease agreements 
that provide for the return of this silver. 

Demand by governments for silver for coinage rose from 42 million 
ounces in 1950 to approximately 89 million ounces in 1951. Of this 
quantity, the United States consumed 44,440,000 ounces, Saudi 
Arabia 26,000,000, Western Germany 9,900,000, Mexico 4,500,000, 
and Canada 3,800,000. 


PRICES 


Since January 1934 the price of gold at the United States Mint 
has been $35 per fine troy ounce. The Treasury buying price for 
silver domestically mined after July 1, 1939, was fixed at $0.711-l- 
per ounce on July 6, 1939; on July 31, 1946, the President approved 
an act (Public Law 579, 79th Cong.) which provided that the seign- 
iorage to be deducted for silver mined after July 1, 1946, and delivered 
to the Treasury be reduced from 45 percent to 30 percent. The 
effect was to raise the price of domestically mined silver to 90.50505 
cents an ounce; there has been no price change since. 

The average price of pound-sterling exchange in New York (buying 
rates for cable transfers, as certified by the Federal Reserve Bank of 
New York) was: January 1948-August 1949, $4.03; September 
1949, $3.44; and October 1949—December 1951, $2.80). The London 
price of silver, per ounce, 0.999 fine, as reported by the Director of 
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the Mint, opened in 1948 at 45d., a level maintained past midyear, 
when after a short upward movement it fell to 42.5d. by the year end. 
Changes in 1949 were of little significance until devaluation of the 
pound in September, following which the price rose to 64d., where it 
remained the rest of the year. Prices in 1951 ranged from a low of 
70d. to a high of 78Xd. (equivalent, in United States currency, to 
$0.81687 and $0. 91606). The New York price, per ounce, 0.999 fine, 
opened in 1951 at $0.8000 but rose to $0.9016 early in January, based 
on actual transactions at $0.9041 (the approximate equivalent of the 
Treasury buying price of $0.90504+ per fine ounce for domestic 
production). This price resulted from the necessity of selling some 
Treasury silver to satisfy trade requirements. The price declined to 
$0.8775 early in June but soon returned to the $0.9016 level. Early 
in October it broke sharply to $0.8475 but quickly rose to $0.8800 
and remained at this price to the end of the year. 


FOREIGN TRADE! 


The excess of gold imports over exports that prevailed from 1946 
through 1949 was replaced in 1950 by an excess of exports over im- 
ports, and this situation continued through June 1951, after which 
imports again began to exceed exports. Excess exports of gold plus ' 
consumption in the arts and industries exceeded the domestic produc- 
tion. As has been normal for many years, imports of silver exceeded 
exports by a wide magh, 
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Figure 3.—Net imports or exports of gold and silver, 1900-51. 
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1 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 20.—Value of gold and silver imported into and exported from the United 
States, 1947-51 


[U. 8. Department of Commerce] 


Excess of 
Imports Exports imports over 
exports ! 
Gold: 
Dr C T — tes $2, 079, 588, 406 $213, 240, 800 | $1, 866, 347, 606 
EE 1, 981, 175, 178 300, 771, 144 1, 680, 404, 034 
1040 A A aeaa 771, 390, 2 261 84, 935, 678 686, 454, 583 
EL A EDEN ae ats 162, 748, 661 534, 035, 794 —371, 287, 133 
A A A E 81, 258, 502 630, 381, 566 — 549, 123, 064 
Silver: 
TM a DL ET ONS Re aL 68, 140, 343 30, 648, 742 37, 491, 601 
Lu Renee EE RM es aa ae ane e ee ee 70, 884, 513 12, 400, 060 58, 484, 453 
1940 ee mane eM aude A A A A 73, 535, 694 23, 281, 043 50, 254, 651 
ijo Sones ote weet bens A wees 110, 035, 107 6, 201, 874 103, 833, 233 
106 BEE 103, 468, 510 8, 590, 185 94, 878, 325 
1 Excess of exports over imports indicated by minus sign. $ 


TABLE 21.—Gold imported into the United States in 1951, by country of origin 


IO. S. Department of Commerce] 


Ore and base bullion Bullion, refined 
L| Foreign 
Country of origin de a ( eom 
oy roy value 
ounces Valuo ounces Value 
A A DAE 12,776 $445, 492 AA O A 
Belgium-Luxembourg. .................... 1, 929 ¡ve Y APRO A AA 
BOU a dias 556 19 O28 AA WEE Ec 
RAG osc chee Boe cian we tes eee M 442 15.440 AAA ARA A 
British Ouiang .....-------------0-----000 10, 899 400,202 AAA O sss 
British Western Pacific Islands............ 68, 459 | 2,378,332 AA A sem edes sns 
CANA cuida scutacso E cub sse qui ce 144,196 | 5,036, 722 100,755 | $3, 526, 881 |............ 
el EE Ee 33,085 | 1,156,955 e, E, WEEN 
Colombl8. i cial ew EE 8 WAGs A GE e issas 
Costa A eoe pecer sc Hes DI o 534] AAA ARA EE 
Dijo ARP NOCERE C PNE E 835 20,108 H EE VE, WE 
Dominican Republic. ..................... 411 14,338 RP O POS 
CUA Oso dc eos 6, 505 IAA N CEA A ASIA 
El Salvador.. 2222929582 e me rne rEE 22, 946 El AA A eee ogee 
TANCO. cacaos E 687 DEB A A EE 
o AAA beer 344 12,040 |. cree nur euentu Rem E sss e 
Guatomalaos cos cit. 2, AN c: peo os laca lets 
Honduras. escocia caos 17, 338 606, 81I AAA A RE Seca cost EE 
UO Ko c o O A ncs 1 "a Ps csc sesso tM $1, 000 
o A A sue WEE, A 4,820 169,000 |............ 
LIDO EE 2, 410 89,00) AA O A 
Malta, Gozo, and Cyprus. ................ 2, 003 00:030 J- 3e soc A PRA 
O A eege 104, 821 3, 650, A A larmes 
Netherlands EE 3 105 AAA AO A 
Nc E A 101,335 | 3, 540, 537 AAA A eds E 
Northern Rhodesia........................ 315 Wal’ AA A iiu awe 
TARA A. caba cued 2,725 E MI A me ERR Sem 
Y A cee eon nA RE ce wa sat EE 15, 727 548, B40 1. Lo AA AA 
PHILP AA 145, 261 | 5,080, 692 13, 650 477,722 AP 
POFUOEB ici ice 16, 993 A A EE 
Saudi Arabig ...---2-2--0-00 MeMa 6 POLO MW AA AA EE 
Southern Rhodeala ..-..----.--------------- 1,154 299) AA A VE 
A E E AA 300, 135 | 10, 504, 729 3, 345 
Switzerland. 0 cinco o 38 PS EE, A couse DEE 
Trinidad and "Dobagn 1 OO ANS PA EE 
nion of South Afrlen 606 21,083 | 1,173,684 | 41,078, 967 |.......... SE 
United Kingdgom. 2,129 SAA NARA 1, 706 
MVenezuelü. unica naaa ica 405 E A A e Ee 
Yugoslavia..................... .... ll... 8, 649 302.696 | 


fioi E ne — 729, 627 | 25, 495,062 | 1,593,053 | 55,757, 299 6, 141 


| GOLD AND SILVER 637 


TABLE 22.—Gold exported from the United States in 1951, by country of 
destination ! 


[U. 8. Department of Commerce] 


Troy : Troy 

Country of destination nune Value Country of destination daneas Value 
DOI EE 8 3970 I DOTA aci ce 3, 151 $110,341 
Belgium-Luxembourg. ... 1, 060 21:020: iil THGODOSIB. 15 riae co pilas 3 3, 481, 904 
BOUVING coca ee Lr ns 20 902. | | TERI eoo Sire deo ers 16, 985 613, 077 
i BIS domar aereas 3, 317 158,089: || Jamaica .----------------- 11 434 
CANA lic. onc can dat 12,081, 015: | 422, 837,066 || Kuwait------------------- 182, 649 7,081, 327 
EA RA ESA 591 ||. Lebanon apretas 135, 570 4, 768, 365 
(OU) i a mien 1, 281 49, 558 || Mexico.------------------ 647,368 | 22,658, 703 
Colombia... ooo mue 246 11,611 || Netherlands.............. 11, 572 50, 037 

RU 1:41 AAA AS 220 9,285 || Netherlands Antilles. .... 1, 941 ; 

E MUT PCR RR 2, 300 84,002 || Nicaragua...............- 15 

Dominion Republic. ...-- 761 33, 483 || Panama------------------ 1,501 55, 613 
EH EN 50 2,198 11! POM aaa aceto taie tiri san 429,013 | 16,015, 987 
EEVDUES roer 2, 181, 368 76,352,967 || Philippines............... 55, 148 2, 371, 662 
El Sa EP ivador AMI EST Bean 12, 177 427,500 || Portugal................-- 190,547 | 43,223, 625 
NANO pE ceci 8, 024 280,848 || Portuguese Asla.......... 306 10, 720 
A AA 9, 421 358, 292 || Saudi Arabia............. 15 5 824, 854 
GEMA IRA 51, 765 1,834,358 || Switzerland.............. 5, 180 231, 498 
AAA AEREA COOLE TP 28, 225, 456 NER AA 120,002 | 96,253, 495 

Guatemala. ..------------ 131 du Dor OE Ra ah 2, 320 s 

WMA aa 453 18, 190 || United Kingdom......... 5, 523 220, 
a A A A 70 3, 421 1 MER, E 5a erai 1,439,320 | 50, 419, 995 
Hong HONG creer m 29 1,780 || Venezuela................ 47, 239 1, 681, 982 
TOQIAN Gs du o. AN 115 4,023 ben gd 
du EE 17, 549, 222 | 630, 381, 566 


1 Bullion, refined, unless otherwise indicated. 

z Foreign coin. 

3 United States coin, valued at $2,710,692, and foreign coin, pained at $771,212. 
4 Includes 17,669 ounces in ore and base bullion valued at $625,058 

5 Includes foreign coin valued at $824,008. 

* Includes foreign coin valued at $2, 053 ,405. 
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TABLE 23.—Silver imported into the United States in 1951, by country of origin 


[U. S. Department of Commerce] 


Ore and base bullion Bullion, refined : 
United Foreign 
Country of origin ge T enn ( con ) 
roy roy value 
Ounces Value unes Value (value) 

Austral cocina Ru eee RERUM 993, 687 $815,797 |xez:Xuwisikada A PA AA 
A DEM A A A A EE $173 
GNSS AAA AO sconto AA AAA $1, 650 |...........- 
Belgium-Luxembourg..........- 639, 142 562, 464 286, 990 $257, 995 |.......... 753 
Povia ere 4,802,930 | 4, 057, 25A A AO PR A 
British Western Pacific Islands. 16, 085 12, 108 AAA AA AAA, E ents 
Canada......----------------- 2,801,144 | 2,351,196 | 19,440,205 | 17,111,313 | 441,812 846 
SEA A O E EE EE 95051 1. eor ec 
Chile... -------------------- 672, 143 579- 92T AAA AAA ei EE 
Leite AAEE ES EA AE 53, 519 41,779 |.......... 1, 593, 560 
Colombia....................... 21, 718 10:205. EA AA AA. WE 
Costa Rica.....................- 582 BOM ies te cae A te MERE 
Egeter ere 172, 318 151, 844 A IA 292,650 | 21,000, 000 
a AE A AP A 79, 926 67,621 AA, A 
Dominican Republic............|.........-..]. A PA A 6,400 |...........- 
ROUGE Ls adque Mech ie d 29, 869 20, 828. sicot tec mta na eoe E 
IA g o) EE TEE E mun luce xen EE, eee me Ee 294 EE 
EI Salvador....................- 362, 406 206.015. AA A A GH 
e EE 579, 230 §22, 191 75, 635 66, 815 1,000 GE 
¡CN -2MM 16, 597 14,610 AA occa sexe 22, 880 156 
Guatemala... 131, 797 105 A A AA A A 
Honduras.....................-- 8, 366, 847 | 2, 926, Lee A 4, 532, 200 |_.--.------- 
IR AR A DEE AA AA A A Y A xe 
TREIE eegene SES 3, 676 2 BU] A AA A A 
E AAA A AA AN E 1, 210 
RS oro EE EE RES REO of 214, 232 198, 559 |.......... ] LL eee. 
Lebanon........................ 109, 418 97, 422 64, 284 , 646 |.......... 32, 599 
Malta, Gozo, and Cyprus....... 18, 579 I6 Tob AAA A A AAA 
dE 5, 494,913 | 4,710,128 | 17, 918, 605 | 15, 587, 299 37, 500 |. ios nueces 
Nina. rU 411, 857 368,792 | 3,781,177 | 3,381,651 8, 499 8 
Nicaragua. A 141, 764 TR AAA AAA A ore 
Northen’ Rhodesia............. 83, 415 00 04 A PA E AA 
AAN 4, 340 2,890 AA A AA An 
POP BEE 4,256, 641 | 3,583,520 | 5,843,667 | 5,168,309 |.......... 359, 826 
Philippines A A 317, 339 271, 482. A AAA A AAA 
QUEDA AMA A EE DENN AA 1,060 |: asc casero 
Portugal... oe racase men ee 58, 248 E usce ond easi nuu A D aque set ones 
Saudi Arabia................... 11, 758 0,406. ARA A A oo boos cienia 
anm Rhodesia............. 1, 340 1,100. A A A acne te az 
EE, PARA AI AAA cese accents uae Mic 4, 160, 942 
Switzerland EE 453, 182 IN A cokes 2, 770 191, 085 
Trinidad and Tobago..........- 61 E A A A A A 
Union of South Africa.......... 236, 442 204.044 A AA E A 
United Kingdom..............- 1, 053, 297 913,923 | 2,064,417 | 1,818, 781 45, 486 939 
Venezuela.....................- 275, 960 219, 960 2, 168, 169 1, 930, 225 14, 700 ec 
Yugoslavia..................... 1, 474, 311 | 1, 262, NAAA AA eles 143, 538 
of 0 5) | pe ee Oe eS sors 29, 020, 568 | 24, 788, 315 | 51, 990, 826 | 45, 680, 993 |5, 513, 567 | 27, 485, 635 
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TABLE 24.—Silver exported from the United States in 1951, by country of destina- 
tion 


[U. 8. Department of Commerce] 


Ore and base 
bullion Ao rennen United | Foreign 
Country of destination SS SSS VE E prog ( Sou 
Troy Troy value) yerno 
ounces Value ounces Value ( 

rm ERN AA II 14, 733 $15 298 A A 
E, A AA PA [sues uasa $1, 000 |............ 
Belglum-Luxembourg............. |.-........ |]. --....... 390, 084 353,651 15.522252: ls EE 
LU TE oe mou ena oen A A 2,300 |... 
¿AAA A A 143, 358 129,899 |............ |... se. 
Canada... se skies A EE 8,1907, 203 | 2, 736,811 2, 000 $795, 622 
Canal E AO PA AA A rr Deg 200 
A AA AA DEA 135 114 Y AAA 140 
Dominican lo EE AAA A A A A 250, 000 
Dur. AAA DE EN 32, 150 20, 242 E, E 
¡EI E, EE AA 1, 079, 477 920, 147 AA AAA 
CA A A AA AA A 12,000 |............ 
AAA PA EA EA A A 300 
O A A WE E 155, 450 136, 853 |............].-----...... 
ELO dM A URN erp. RERO 380, 000 |............ 
O MM EEUU A REM RUN cae 1, 016, 096 
Netherlands. oues sve reseceo[2conscecen|csesescann 188, 832 149,502 EE, EE 
NU EE EE PA 173 108 A A 
ii MPH A IA 121 109 EE leads ROSE 
Portugal e degen 65 $58 138 WO AA AS 
NS AAA E A A etae 1,000 |... eso ee 
1,215729 oL AAA A DE 222, 092 190,995 |............ |. -.-.......- 
Union of South Afríca............]..........]|. ......... 600, 028 6 1,070 EE 
United Kingdom................. |. ......... ].........- "A Ee 317,808 E, cR xe nce 
A AMES A PA 5, 661 4,002 AAA AA 


eee ——————— E ott | (q em Ñxvm o AOoXÍ 


jio e — 05 58 | 6,393,925 | 5,527,899 399, 870 2, 662, 358 
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TECHNOLOGY 


During 1949 and 1950 studies were made at the Rare and Precious 
Metals Experiment Station of the Bureau of Mines, Reno, Nev., to 
determine simple treatment methods employing the least possible 
equipment to produce satisfactory results on marginal ores and in 
small-scale operations. Tests were made on oxide ores and on sulfide 
ores that contain gold and silver and in some instances base metals. 
The methods of treatment investigated included gravity concentra- 
tion, amalgamation, flotation, and cyanidation. No attempts were 
made during these studies to develop new methods for low-grade or 
refractory ores if simple treatment was not satisfactory.” 

Research was continued along two lines: First, investigation of 
repeated reuse of activated carbon in the carbon-cyanidation process, 
which permits a simplified treatment of ore pulps that are difficult to 
settle or from which it is difficult to produce clarified pregnant solution. 
This process eliminates considerable plant equipment, and gold is 
recovered in an easily handled form. 

The second line of research was the continued investigation of 
possible improvement of the cyanide process in regard to accelerating 
the solution of gold and silver, the increase of recovery, or both. A 
large number of addition reagents were tested, including many new 
organic materials. Some slight improvements were obtained, but 
the investigation was being continued in the hope of important 


achievements, 
WORLD REVIEW 


World output of aor rose slightly in 1951, continuing the move- 
ment that has prevailed since 1946, but the 1951 total was well below 
the annual quantities produced before World War II. World silver 
output was the same in 1951 as in 1950. Substantial declines in the 
United States and Mexico were offset by increases in Canada, Peru, 
West Germany, and South-West Africa and other countries. 
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Figure 4.— World production of gold, 1900-51. 


2 Engel, A. L., Simple Treatment Methods for Oxide Gold and Silver Ores: Bureau of Mines Rept. of 
Investigations 4758, 1951, 14 pp. Simple Treatment Methods for Sulfide Gold and Silve e Oa 
Mines Ropt. of Investigations 4790, 1951, 17 pp m Silver Ores: Bureau of 
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TABLE 25.— World production of gold, 1947-51, by countries, in fine ounces !— 


Continued 
Country ! 1947 1948 1949 1950 1951 
Asia: 
BUrMa... is aa 367 230 158 1 (n 
A AAA De c RICE TIE 107, 535 88, 200 * 60, 000 3 108, 000 * 100, 000 
ARA eee sae iu 171, 704 3 180, 430 3 164, 203 106, 848 226, 475 
Indonesia A 16, 32, 000 3 35, 000 , 000 
DEN E 55, 029 69, 060 84, 492 3 135, 033 177, 086 
Korea: 
A ee 322, 000 A (5) (M) ® 
Republic of............................ 2, 494 3, 466 3, 419 5, 144 1, 000 
CN A S OSOSE 5, 312 10, 212 13, 617 18, 436 17, 018 
Philippines.............................- 64, 441 209, 225 287, 844 333, 901 393, 602 
Sarawak. -......-....-----.---.----------- 389 599 1, 523 1, 440 931 
Saudi Arabia......--.-----------.-...--- 52, 000 74, 000 66, 835 66, 202 73, 104 
Taiwan (Formosa).....................- 8, 387 17, 668 16, 607 18, 232 30, 500 
UU BB. 5 EE (8) (8) (8) (8) (8) 
Gett 805, 000 791, 000 3 790, 000 3 950, 000 1, 100, 000 
Africa: l 
VS N T: O 360 443 319 201 61 
Bechuanaland..........................- 7, 981 1, 507 256 261 
Belgian Congo $......................... 301, 445 209, 774 333, 853 339, 415 852, 308 
La dn EE 2, 090 ; 7,045 3 10, 724 16, 232 
AN 3, 674 2, 242 2, 243 1, 042 
Ethiopia A A A 3 27, 382 41, 595 45, 102 6 43, 200 6 33, 000 
French Cameroon. .....---.-.-.-.-.----- 11, 510 10, 706 8, 938 7,120 5, 422 
French Equatorial Africa...............- 64, 044 63, 723 57, 260 54, 996 52, 849 
French Guinea...........-.............. 7,395 88, 029 ) ) 
French Morocco. ....-..................- 1, 020 8 643 119 2, 069 
French West Africa..................-.-- 5, 564 20, 512 46, 381 96, 452 
EOL AAA ee angel 558, 011 672, 388 676, 934 3 689, 441 699, 000 
CL A A cesses 21, 959 2, 429 20, 072 945 19, 765 
A ee 16, 987 13, 797 14, 656 11, 025 9, 822 
Madagasent. .-.------0----2nn0oMMMMMMM 1, 511 2, 095 1, 663 1, 935 1, 951 
Mozambique...........................- b, 427 4, 734 2, 468 997 861 
NI deed RR wÀ era EVE 2, 208 2, 899 2, 515 2, 238 1, 566 
Northern Rhodesia...................... 10 779 10 1, 180 10 1, 186 10 1, 432 101 
Sierra Leone..........-.................. 2, 400 2, 193 3 2, 272 3 3, 778 Y 
Southern Rhodesla...................... 522, 735 514, 440 528, 180 511, 163 6, 907 
South-West Afen... 34 455 32 32 
Sudan. A A blues dt 3, 725 3, 579 4,114 3, 503 1, 405 
Swaziland... ug deeg 5, 637 3,110 3 1,794 
Tanganyika (exports) ..................- 47, 317 57, 557 68, 989 65, 127 65, 224 
Uganda (exports)........................ 1, 366 1, 158 650 3 509 223 
Union of South Africa................... 11, 200, 281 | 11, 584, 849 | 11,705, 048 | 11,663, 713 | 11,516, 450 
KC E 12, 822, 000 | 13, 421, 000 | 13, 614, 000 |313, 533,000 | 13,370, 000 
Oceania: 
Australia: 
Common wealth......................- 937, 654 885, 507 889, 057 3 868, 567 886, 170 
New Qulnea........................... 59, 202 86, 556 93, 045 3 80, 099 94, 085 
ST E 550 163 450 788 248 
Reeg 94, 353 93, 059 104, 036 103, 421 93, 635 
New Zealand............................ 112, 260 93, 903 84, 874 76, 527 76, 115 
Tollos seran iran da 3 1, 204, 019 | ? 1, 159, 188 | 3 1,171, 462 | 3 1, 129, 402 1, 149, 253 
World total (estimate)............... 329, 000, 000 | 29, 800, 000 | 30, 800, 000 |932, 500, 000 | 33, 500, 000 


1 Figures used derived in part from American Bureau of Metal Statistics. For some countries accurate 
figures are not possible to obtain owing to clandestine trade in gold. Data not available for Austria, 
Bulgaria, Germany, Thailand, and Yugoslavia; estimates included in the total. In addition, production 
in Cyprus, and Indochina was negligible. 

3 Rn coun: Excludes production of the Philippines. 

$ Revised figure 


$ Imports into United States. 
Exports. 
6 Estimate. 


? Data not availablo; estimate included in total. 

3 Output from U. 8. 8. R. in Asia included with U. 8. 8. R. in Europe. 

9 Includes Ruanda-Urundi, 

10 Ineluded is yield from Nkana mine refinery slimes accumulated during the war: 547 ounces in 1947, 
999 in 1948, 972 in 1949, and 1,296 in 1950. 
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TABLE 26.— World production of silver, 1947-51, by countries, in fine ounces ! 
[Compiled by Pauline Roberts and Berenice B. Mitchell] 


Country ! 
North America: 


LEM A1 AI A 
ebe A radar ro 
E ES A le ARA E EE 


RO TX oS 


Europe: 
ATSA S iiam 
Czechoslovakia 5.. 
Finland 
pe AL IA POR Sot POM HERR 


zo mm mm mm rm e e e e e e a em e 
— os e mp me e ee o a o e 


EI A EE 


United Rhett ira wie et gie 
pg EA nmm 


Total tostimald) IA llleue.-- 


AIO OL lale ees eee ERR RR 
di A e RAed-- m 
SAAT Arabia Ae Seege ab e m 


TEE e EN KE A 


A Ee AA 
es PAR A 
Gold Coast (exports) 
A PA AA 
Mozzam DIGUG, cios arre 
e AS A A 
Northern Rhodesia........ 
Southern Rhodesia........ 
South-West Africa..................- 
MERGE ATEO e ic rue 
Tanganyika (exports). -... 

Tunisia 

Uganda (ALDO eege o e ue eet 
Union of South Africa. ..- 


=.. mm sm mm mee gë e e eege 


For footnotes, see end of table. 


20, 464, 000 


1, 400, 000 


l, 792, 050 


* 128, 600 
38, 689 
54, 040 
49, 805 
1, 856 


1, 147, 694 


1951 


39, 907, 257 
24, 244, 949 


43, 797, 734 
112, 115, 000 


24, 450, 000 


Eech 
E 


4, 607, 713 


274, 602 
109, 912 
200 


[ 


35, 097 


wee rara er e e e a e ele ee e ee os e rm ge ap 


1, 162, 588 


1948 1949 1950 
39, 228, 468 | 34,944,554 | 42,308, 739 
) 16, 109, 982 | 17,641,493 | 1 23, 221, 431 
3, 029 7 215 
185,216 | 3157,411 | 8 221,779 
(4) 81, 502 339, 360 
3,170,871 | 3,431,614 | 23,514,556 
3216,802 | 3101082 | 1133282 
4 (0 1, 940 
5 216, 342 280, 309 462, 973 
57, 519,703 | 49,454,882 | 49,141, 445 
2116, 651, 000 | 106, 184, 000 |3119, 346, 000 
1,249,421 | 1,150,000 
6,634,027 | 6,566, 950 
21 041 1 21, 155 
'685 | 3746765 
106, 590 115, 711 
205,800 |  2264,200| 2273, 200 
9,288, 777 | 10,627, 717 | 213,367, 807 
19, 253, 000 | 2 19, 703, 000 | 2 22, 242, 000 
e 800 18, 901 
171, 150 115, 939 
570, 888 549, 669 
1,601,782 | 1,637,116 
RE 793,545 | 2 850,998 
170,309 | 2 167, 184 
31, 958 60,7 
(4) (4) 
514,283 | 282,831 
1,140,708 | 1, 201, 656 
13, 18, 153 
(9 , 200, 
27, 000, 000 | 3 34, 000, 000 
$ 100, 000 
160, 000 320, 000 
11, 275 15, 676 
2, 887, 265 | 2 3, 064, 572 
4) 4 
18, 932 ‘ 
218, 419 216, 034 
81, 205 124, 287 
4,838 | 263,20 
2 3, 500, 000 | 2 4, 700, 000 
32, 000 32, 000 
23 24 
4,549,330 | 4, 459, 951 
491, 908 482, 261 
2 40, 051 43, 317 
2 270 2, 586 
244 71 
484 325 
8134,920 |  2173,304 
84, 495 85, 
” 500 843, 737 
120 
27, 631 31, 014 
2 67,517 73, 947 
56 42 
1,170,951 | 1,169,375 | 1,119,135 
6,140,000 | 27,233,000 | 7,400,000 


6, 266, 000 
€  _ oOo 


9, 000, 000 
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TABLE 26.— World production of silver, 1947-51, by countries in fine ounces !— 


Continued 
Country ! 1947 1948 1949 1950 1951 
Oceanla: l 
Australla: 
Commonvwealth................... 9, 527, 140 10, 057, 519 9, 849, 213 10, 677, 456 10, 436, 324 
New Guinea 9?.................-..- 35, 421 31, 739 31, 786 30, 390 4 
A A TORT NN 33, 237 20, 187 20, 755 37, 736 2A, 869 
New Zealand... 221, 984 232, 563 232, 599 199, 701 133, 291 
Totales aar aaae 9, 818, 000 10, 351, 000 10, 143, 000 10, 945, 000 10, 625, 000 
World total (estimate) ................ 167, 700, 000 |? 173, 200, 000 |2 173, 800, 000 |2 198, 600, 000 | 198, 600, 000 


1 Silver is also produced in Bul aria, g poru, Hong Kong, Hungary, Malaya, Indonesia, Poland, Sara- 
wak, oo Leone, Turkey, and . production data are not available, but estimates are included 

tota 

2 Revised figure 

3 ee ares into the United States. Scrap is included in this figure in many Instances, most notably in the 
case of Cu 

4 pata not available; estimate included in total. 

rts. 


1 American and British zones only. 
8 Recovered from an accumulation of refinery slimes. 
* Fiscal year ended May 31 of year following that stated. 


Australia.—Gold production in Australia in 1951 was 886,170 
ounces, a 2-percent increase over that of the preceding year. The 
reaction of Australia to the announcement of September 1951 of the 
International Monetary Fund on gold disposal was to permit the 
entire current Australian output of gold to be sold in the “free market," 
ee such sales were made with payment in United States dollars. 

ilver production in Australia declined from 10,677,456 ounces in 1950 
to 10,436,324 in 1951. 

Canada.—Although gold production dropped 3 percent from 1950 
to 4,328,931 ounces, gold once again was the leading mineral in Canada 
in output value in 1951. Ranking third among the gold-producing 
countries of the world, Canada was exceeded in output by only South 
Africa and (probably) the U.S. S. R. A feature of the gold-mining 
industry in Canada in 1951 was the decision of the Canadian Govern- 
ment to allow, with some restrictions, sale of the current production 
of gold in the “free market." Properties receiving subsidy (most of 
the straight gold mines) under the Emergency Gold Mining Assistance 
Act forfeited rights to such aid if they elected to dispose of their 
output on the open market. However, several companies chose this 
course and were reported to have sold considerable gold at $39.30 to 
$39.55 per ounce, apparently for export to the European market. 

The gold outputs of the provinces or territories in 1950 and 1951 
were as follows, in fine troy ounces: 


Province or Territory: 1950 1961 
45 | RR A re TENET EE EO NA 152 
British Columbia_.....-......-------.-.------- 290, 490 252, 015 
MANODA PET 191, 725 162, 257 
Newfoundland..............................- 9, 254 8, 070 
Northwest Territories...........----.-.-.----- 200, 663 210, 451 
Nova SOOUBR AA re IDEE EE M ade 65 
Ontario Laca cuu saeua el ee ote 2,481,110 2, 445, 902 
TEE 1,094,645 1,061,113 
Saskatchewan. e aso 3ccnc coco ce cee eS ends 9, 784 113, 967 
YUKON oes ce II ELLE 93, 339 75, 042 


DOUG sc isc ——À Án — 4,441,227 4, 328, 931 
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Of the 1951 output of gold, 84 percent was obtained by straight 
gold-lode mining, 13 percent as a byproduct of base-metal mining, 
and 3 percent by placer-gold mining. 

Continuing an uptrend that started in 1948, silver production in 
Canada in 1951 rose 4 percent to 24,244,949 ounces; a large portion of 
the output was byproduct silver from base-metal ores. Canada 
ranked third in silver production in the world, exceeded by Mexico 
and the United States. 

Colombia.—Gold production in Colombia in 1951 was 430,723 
ounces, equivalent to a 14-percent increase above the 1950 figure. 
The gold production thus continued an uptrend that began in 1949 
after a steady decline that started in 1941. About three-fourths of 
the 1951 output was obtained from placer mining and one-fourth from 
old-lode mines. The silver production increased 12 percent to 
130,028 ounces. The entire silver yield of Colombia was recovered as 
a byproduct of gold mining. 

Honduras.—Honduras was the leading silver producer of the Central 
American countries and ranked sixth among the countries of the 
Western Hemisphere. The principal mines were the San Juancito 
and El Mochito of the New York € Honduras Rosario Mining 
Co. According to Mineral Trade Notes? the San Juancito produced 
2,145,602 ounces of silver and 15,283 ounces of gold in 1951, and 
El Mochito 1,027,602 ounces of silver and 700 ounces of gold. Smaller 
producers also contributed some gold and silver. The Compania 
Minera Agua Fria ceased mining and milling operations on October 
31, 1951. Honduras exported 3,309,680 ounces of silver and 33,578 
ounces of gold in 1951. 

Mexico.—Although silver production in 1951 dropped sharply 
to 43,797,734 ounces, Mexico maintained its position as the leading 
silver-producing country of the world. Gold production declined 3 
percent from 1950 to 394,007 ounces. 

Silver exports were high, but mostly in the form of currency minted 
in Mexico. Shipments were made to Saudi Arabia, West Germany, 
and Italy. 

Republic of the Philippines.—Gold mining in the Philippines 
continued to recover from the dislocations caused by World War II, 
and gold production rose 18 percent over 1950 to 393,602 ounces 
in 1951. The alltime high of the Philippines was 1,144,332 ounces 
in 1941, produced by some 54 properties. Eleven mines were in 
active production in 1951 compared with 9 in 1950; rehabilitation 
from damage suffered during the war was almost completed in 2 
additional properties. Gold producers in the Philippines were bene- 
fited by regulations that permitted them to sell up to 75 percent of 
their respective outputs in the domestic “free market," where it was 
reported the prevailing prices averaged well over $50 per ounce 
during 1951.* 

Union of South Africa.—Both the quantity of ore milled and the 
quantity of gold produced in the Union of South Africa in 1951 
were approximately 1 percent below those of the preceding year; 
the average yield of gold per ton of ore was slightly less. The average 
working cost per ton of ore was up 7 percent, but the overall average 


3 Bureau of Mines, Mineral Trade Notes: June 1962, vol. 34, No. 6, p. 12. 
4 Mining World, vol. 14, No. 5, Apr. 15, 1952, p. 119. 
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revenue per ton was sustained by sale of some of the output of gold 
at premium prices on the free market. 

Progress was made in the development of the new gold field in 
the Orange Free State about 150 miles south-southwest of Johannes- 
burg. Investigations since 1937 have shown that gold-bearing 
conglomerate beds or “reefs,” generally similar to those mined in 
the Rand, underlie an area about 30 miles long and 10 miles wide; it 
was estimated that the new field had a production potential of 
8 million ounces of gold annually. The field was divided into 13 
separate holdings, on which 25 shafts had been or were being sunk. 
Two properties reached the production stage in 1951, and 4 more 
were expected to go into production in 1952. 


TABLE 27.—Salient statistics of gold mining in the Union of South Africa, 1947-51 


{Transvaal Chamber of Mines] 
1947 1948 1949 1950 1951 

Ore milled (tons)................ §3, 712, 300 56, 285, 700 56, 881, 550 59, 515, 200 58, 645, 800 
Gold recovered (ine ounces)..... 11, 197, 638 11, 574, 871 11, 708, 013 11, 663, 713 11, 516, 450 
Gold recovered (dwt. per ton)... 3. 082 4. 012 3. 942 9. 759 9. 756 
Working revenue................ £92, 740, 023 | £96, 179,355 | £110,617, 476 | £139,491, 020 | £137, 494,860 — 
Working revenue per ton........ 84s. 7d. . 9d. ; " A A 46s. 11d. 
Working eost -2 ----.-- £71, 309,136 | £72, 383, 938 | £76, 667, 643 | £87, 956, 643 | £93, 494, 860 
Working cost per ton of ore...... . 7d. 26s. 2d. 27s. 0d. 29s. 7d. 31s. 10d. 
Working cost per ounce of metal. 133s. 4d. 130s. 7d. 136s. 9d. 1573. 3d. 1693. 6d. 
Working profit.................. £21, 430, 887 | £23,790, 417 | £33,949, 793 | £51, 534,386 | £44, 157,054 
Working profit per ton.......... d 17s. 4d 15s. 1d 


. Od. s. 7d. 11s. 11d. . 4d. . 1d. 
Dividends....................... £11, 845,035 | £13, 419, 443 | £17,394,046 | £24, 690, 544 | £22, 787, 806 


Graphite 
By Frank D. Lamb and E. V. Blankenbaker 


A 
GENERAL SUMMARY 


ARLY in 1951 there was a critical shortage of flake graphite in the 
United States, caused by an increase in world demand for Mada- 
gascar graphite, Government purchasing, and lack of consumer 

stocks, depleted during previous years' when the supply was short. 
During the year consumers could obtain enough graphite for current 
needs, as production in Madagascar reached an alltime high, increasing 
from 14,013 metric tons in 1950 to 18,340 in 1951. 

Production of domestic natural graphite in 1951 increased 40 per- 
cent over 1950. The total value of domestic graphite shipments in 
1951 increased 80 percent over 1950 to $771,434, partly as a result of 
a 21-percent increase in the quantity shipped but mainly because of a 
48-percent increase in the average unit value of shipments in 1951 
compared with 1950. Domestic graphite mines were still in an 
unfavorable position with respect to long-range competition from 
foreign sources because of their lower grade, higher costs, and the 
preference of consumers for foreign material. However, domestic 
producers had little difficulty in selling their limited current production. 

The prices paid to foreign sources by consumers in the United 
States increased steadily during the year, and the ceiling prices 
established by the Government in Jal resulted in narrowing the 
margin between cost of production and selling price for processors. 
However, in August the Government exempted crude natural graphite 
and graphite concentrates from price controls and in December 
removed controls from foundry facings. Minimum quantity figures 
on consumption of natural graphite increased 83.5 percent over 1950. 


TABLE 1.—Salient statistics of the graphite industry in the United States, 1950-51 


1960 1951 


Short tons | Value | Short tons | Value — 


Natural graphite: 


LE ARA AN 5, 102 (1) 7, 135 (1) 
MIU. AN ARS cedspEEA 5, 605 , 908 6, 808 $771, 434 
A EEN A EES 20,878 | 3,010, 761 38, 318 5, 083, 527 
ports: 
Orystalline E 00222. 22-00..-- 6, 130 726, 172 10, 227 1, 412, 787 
Lump, chip, o ooa eroe ren rm roro 1 7, 336 29, 096 
Amorphous gnatum. ue. l.l. rer aer nnn 37,255 | 1,335, 142 43, 830 1, 561, 494 
BICHON, sua dg ere be ER AS weg 184 12, 618 90 7, 420 
di RAN A 43,669 | 2,080, 346 54, 483 3, 010, 797 
Exports: ` 
Crystalline flake, lump, or chip.................... 111 28, 320 213 56, 345 
Amorphous (BATUTAD) . eieiei ee rrr rre rm 656 86, 457 612 75, 964 
Other natural grapbhite...............-...-.--- e. e 630 58, 923 679 63, 639 
A A 1, 397 173, 700 1, 504 195, 948 


1 Figure not available. 
2 Minimum quantities; coverage incomplete but identical in 1950-51. 
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. PRODUCTION AND SALES 


Production and sales of domestic natural graphite in 1951 were 
substantially greater than in 1950. The combined total of crystalline 
and amorphous graphite produced from domestic mines in 1951 was 
7,135 short tons compared to 5,102 tons in 1950. Shipments were 
6,808 short tons valued at $771,434 compared with 5,605 tons valued 
at $427,908 in 1950. The manufacture of artificial graphite was con- 
tinued at Niagara Falls, N. Y., by the Acheson Graphite Division of 
the National Carbon Co., Inc., 30 East 42d St., New York 17, N. Y. 
Statistics on production and consumption of artificial graphite are 
collected by the Bureau of Mines, but the figures cannot be disclosed 
because there is only one producer. 

There were three domestic producers of natural graphite in the 
United States in 1951, in Alabama, Texas, and Rhode Island. The 
small number of producers does not permit publication of separate 
statistics on natural crystalline and amorphous graphite However, 
table 2 shows combined figures for 1946 through 1951. 


TABLE 2.—Production and ger or Paure graphite in the United. States, 


Produc- Shipments Produc- Shipments 
Year on Year n 
(short (short 
tons) | Sbort | value tons) | Short | value 
1946 oc convene 5, 575 4,844 | $252, 596 || 1949...............- 6, 102 5,213 | $475, 264 
eege 4, 387 5,207 | 221,260 || 1950.....-.......... 5, 102 5,605 | 427,908 
Nee eg 9, 049 9, 871 450, 759 || 1951................ 7, 185 6,808 | 771, 434 


In 1950 and early in 1951 there was a shortage of flake graphite in 
the United States, and consumers experienced great difficulty in ob- 
taining crucible-grade graphite from Madagascar. However, during 
1951 production in Madagascar increased, enabling consumers to 
obtain enough graphite for all their current needs. 

Although coverage of the graphite-consumption canvass is incom- 
plete, the totals obtained indicate at least the minimum quantities of 
graphite used in making various products. Domestic consumption of 
natural graphite reported for 1951 is shown in table 3. 
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TABLE 3.—Consumption of natural graphite in the United States in 1951, by uses! 


Use Short tons Value Use Short tons Value 

Foundry facings.......... 16,112 | $1,336,633 || Packings............-.... 844 $320, 307 
ubricants..... rra 5, 579 550. 825.11. EEN eeben 696 175, 887 
LUG DING c. ereecht 3, 273 Ty COATT ie AE A 330 28, 330 
e A S 2x ios 3, 189 IIa L2. o Elo: AOS AP OR 84 39, 739 
o ER SA 2, 276 572, 984I Other: PAS 4, 469 758, 740 
Stoppers, sleeves, and a NA] 

DOE te E S 1, 466 296, 147 Total- asiassa 38, 318 5, 083, 527 


1 Minimum quantities; coverage incomplete. 
2 Includes brake lining, carbon brushes, electrodes, etc. 


PRICES 


Quotations for graphite continued to increase during 1951 on 
certain grades, and at the year end the trade-journal listings were as 
follows: Per pound, carlots, f. o. b. shipping point: Crystalline flake, 
natural; 85-88 percent carbon, crucible grade, 13 cents; 96 percent 
carbon, special and dry usage, 22 cents; 94 percent carbon, normal 
and wire drawing, 19 cents; 98 percent carbon, special for brushes, 
etc., 26% cents. 

Amorphous, natural, for foundry facings, etc., up to 85 percent 
carbon, 10 cents. 

Madagascar, c. i. f. New York, “standard grades, 85-87 percent 
carbon,” $250 per short ton; special mesh $300-$325; special grade, 
99 percent carbon, $725. 

Amorphous graphite, Mexican, f. o. b. point of shipment (Mexico), 
per metric ton, $9-$16, depending on grade. 

As the prices paid to foreign sources by consumers increased, the 
ceiling prices established by the Government on July 26, 1951, resulted 
in a narrowing of the margin between cost of production and selling 
price for consumers. However, on August 10, 1951, the Government 
exempted natural graphite, either as crude ore or concentrates, from 
price controls and in December removed foundry facings from price 


coutrols. 
FOREIGN TRADE! 


Imports of crystalline flake graphite increased sharply in 1951. 
Imports of this type of graphite amounted to 10,227 short tons valued 
at $1,412,787—an increase of 67 percent in quantity and 95 percent 
in value from the 1950 figures. Natural amorphous graphite imports 
also increased in 1951 over 1950, resulting in a substantial increase 
in the total imports of all types of graphite as shown in table 4. 


1 Figures on EE and exports compiled by M. B, Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 4.—Graphite (natural and artificial) imported for consumption in the 
United States, 1947—51 


[U. S. Department of Commerce] 


Crystalline Amorphous 
E si i Total 
ump, enip, ] 
Flake or dust Natural Artificial 
Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value 
1947......---. 2,730 | $255,556 198 | $16,325 | 40, 703 |$1, 236, 734 28 | $2,660 | 43,659 |$1, 511, 275 
1948.......... 3, 496 429, 557 554 | 83,226 | 48,150 | 1, 529, 312 117 4,153 | 52,317 | 2, 046, 248 
1949.......... 2, 228 277, 368 235 | 27,313 | 29, 298 954, 388 44 | 1,398 | 31,805 | 1, 260, 467 
1950 
Canada...... 420 58,820.15 iius 2, 589 222, 410 184 | 12,518 | 3,193 293, 257 
Coeylon...--«s|ossasealze o uoo 84 4,709 | 5,998 621,537 |.......|-......- 6, 082 626, 246 
France....... 51 14 706. EA A ARA PA A SE 51 19, 706 
Germany.... 39 5, 500 11 1,558. AA AA A EE 50 7, 058 
India EE O AN PA EE (1) 195 A A (1) 125 
re AA A A 3 A AR A A 3 624 
Madagascar..| 5,620 641 036 AA A A A PA PA 5, 620 641, 638 
Ch A A E EA AO A 28, 601 482,027 |._.....l........ 28, 601 482, 027 
NOFWAV ON A AA RA A 7 672 ios lo 7 672 
United King- 
dom. al sl 2 623 60 8,371 A i xau 62 8, 994 
'Total..| 6, 130 725, 172 100 7,514 | 37,255 | 1,335, 142 184 | 12,518 | 43,669 | 2, 080, 346 
1951 
Canada...... 172 57,020 |... se uu 1, 069 06, 445 74 | 6,806 | 1,315 160, 877 
¡215 10 A A A 280 | 24,841 | 5,496 716,896 |.......|........ 5,776 741, 737 
British East 
rica...... E PO O E 28 1,254 A E 28 1, 254 
France.....-- 100 41,878 | (1) RBE AAA O TENIS 100 42, 187 
Germany....| 419 71,496 NEE, BE 55 7,704 16 614 490 79, 814 
India.........] () 24 A AA A AA A DEE) (1) 24 
Madagascar. .| 0,536 | 1, 241, 763 56 3, 046 173 18, 718 |.......]........ 9, 765 | 1, 264, 427 
BS ef A, MA A etm. ua 35, 337 582,257 |.......|....-... 35, 337 582, 257 
Mozambique. |. ......|. ..........|. -...-.]. --..---- 167 10, 938 |.......]|.......- 167 10, 938 
Ta PR A O A 1, 447 114, 654 |.......|........ 1, 447 114, 654 
United] King- 
COM oc PI A EVE EE 58 12, 628 |.......]-.....-. ' 68 12, 628 


Total. .|10, 227 | 1, 412, 787 336 | 29, 096 43, 830 | 1,561, 494 90 | 7,420 | 54,483 | 3, 010, 797 
1 Less than 0.5 ton. 


The United States tariff rates on graphite, effective January 1, 1948, 
were still in force during 1951. They were: Amorphous, natural and 
artificial, 5 percent ad valorem; crystalline flake, 15 percent ad 
valorem, with a specific minimum of 0.4125 cent per pound and a 
specific maximum of 0.825 cent per pound; crucible flake and dust and 
other crystalline lump and chip, 7% percent ad valorem. 

Exports of natural graphite, 1947-51, were: 1947, 1,546 tons, 
$171,607: 1948, 1,047 tons, $127,931; 1949, 1,352 tons, $158,694; 
1950, 1,397 tons, $173,700; 1951, 1,504 tons, $195,948. 
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TABLE 5.—Graphite exported from the United States, 1950-51, by country of 
destination 


[U. S. Department of Commerce] 


Crystalline flake, 


Amorphous lump, or chip Natural, n. e. s. 
Country 
PM Value UU Value SE Value 
1950 
LM AA O IO ER 11 Aber Cu lo CH EA (1) $281 
Belgium-Luxembourg....................- 4 5064 RS a E lr AE | REO es 
Lea e MEET i. e o a Dist 35 7, 931 2 $235) lada cacao la 
CEA e Cop A A 175 10, 066 5 5, 728 569 45,850 
LOOM. e A loli 2 400 15 2, 07041525. Ween |S. c 
EA -ofscpmme ah eM A. pi A UE NEIN. A [SEL E (1) 11S) E US o 
herpes AD ST o EN 4 434 29 4, 519 26 3, 884 
Czechoslovakia Mela 2 b AUDI E 27 4 4828 | S A SEES LEE O ERE, A a e ENERO 
TL E a E a 7 1, 470 (1) 111 11 4,760 
Dominican iyo lable oe ol Se] Ree o ER 2 2390; A AO ee 2 
bork eer o o ARE IA E 22 371223 OS la a | cea os cod | e E RI 
G e IIIE AR 30 EA o E A E SE GEESS 
EVA A A EN ESE 1 3087 [Sa | See 
laine Util. PE 2. O a Lll 16 15:1323 eee a cee | TS | aces nou re LEE EEN 
A ee CA 2 TOA DN EE (| e | EA 
Melo e o E A A Se (1) LL IIS PPP 
IA A EA es 11 1,916 2 3203 | SE X o 
Mexico T a > i be wie 5 1,813 24 7,633 6 670 
Netheriands a EE 3 349 ( ] IONES | eee 
Nëtt At eet EE ILL LANI. ebe lee Ae (! 200,133 Speer onus 
A e rece un E REPE 10 3,0987] 227.2270 — Krees, geed Kn 
AE Za" EE AR Le A IS Y EC 3 2 010 EZ PS 
ts a A A 1 161 (1) EK aA 
Phili DINE ST A A 46 6,375 13 2, 035 4 666 
Southern ROCESS eee oe 15 274007 oo ree | Se | AS | AER 
I) COC Se ele ensn 56 8; 055: HE A | eee eel E ee 
DA Ea o A eee ee 8 ¡EUA A pede a AAA 
Union of South Africa...................- 120 18:3157 a eR oues] penes e s 
DORIA ona Ee omnes 46 5; 6885 le d E e n 11 2, 240 
A A PA A PS PASA 1 252 
Sal Saas NIU a ee ee | EEN A 5 1, 330 2 320 
Wa) AL ot oR a le EE A 656 86, 457 111 28, 320 630 58, 923 
1951 
Ps rro ee ey RA PO 90 9; BOL E Bees oe 
nd nl a ao o oe 1 187 1| *2781| 5x X 0 EB WER 
Belgium-Luxembourg..................... 4 lt ME end leia EE dees | ane e e 
BOlviqmm A e 1 226 1 1441129. AAA A 
DIAZ IRL inde damn de 5 IT A be sh oe 140 
EU ` oe ee A EE 238 20, 734 18 6, 600 575 46, 406 
DOT ge tan sera "22223. LlLIL.. 8 1, 600 4 1, 542 5 1, 290 
(Jolómbid Say pS > a a «be 4 518 8 2, 045-15. vs se Alia 
Oj) eS EE 18 2,174 32 8, 709 77 9, 602 
DEMAS Lt id o a 23 3, 982 | la EE SE Seet. |b ln ae 
DyN A, O EE 1 1563 | ESSES EE SES 
OPENLY felipe. ee SAI E ee E (1) 1263 a ER 
EANO AAA A EE 40 ht HES A E Dn, ld lado an eee 
CO e EE 32 Lat ME La lA |a ri eT 
rarang A A A PA AO (1) ABRE HIT ERES 
Ludis ERR A 23 3,813 21 VAMO Ms | E ct ee 
Tal AAA A XIII... RN A 1 364 1 547 
OIE A A A eee ae 11 periere e Le an | de idas TEL 
Ud e EE AN 17 2; 022) E Deepika EE REA | asma ms o eg 
A A EA 17 2, 328 24 9, 468 15 4, 663 
DNhz3benbe A A EE Pe eee (1) TAS | EA A ele 
E PR ee ee e ee ew 2 387 2 MIN LEE HSA Ee 
PHT DDINGS A E EM RHET 64 9, 355 6 1,898 3 631 
UE it e y da EE 29 47047^ a e | SOR HABET 
Ade o e A AN PE 1 1458 A (EE E 
UnitediKingdom- E E 73 9, 003 (1) EL EST. 
IN A A RI EA PA 1 KI PA O 
AAN TS EI skeen 2 336 2 1, 143 2 360 
MMe RE o teg e Ae 612 75, 964 213 56, 345 679 63, 639 
1 Less than 0.5 ton. 


WORLD REVIEW 


Available statistics on the world production of graphite for 1945-51 
are shown in table 6. Comparable figures for 1915-39 were published 
in Minerals Yearbook, Review of 1940 (p. 1414), and for 1938-46 in 
Minerals Yearbook, 1946 (p. 1287). 
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TABLE 6.—World production of natural graphite, 1945-51, by countries, in metric 
tons 


[Compiled by Helen L. Hunt] 


Country ! 1945 1946 1949 1950 1951 
Argentina........--..---..-..---- 333 (2) (2) (2) 
Australia................-....-... 114 353 126 3 147 
AUStria pirate 3 3, 722 3 246 14, 093 14,685 | 18,227 
Brazil. tee 3 479 3 660 3 556 (2) 

[SU AA A 1, 733 1, 792 1, 948 33,253 1, 467 
Ceylon (exports) ...............-- 7, 946 8, 212 12, 437 13,030 | 12,824 
Beet op So Dae eee A 410,000 |..........]---...-...]--------.. E e) 
Czechoslovakia.........-.......- 0, 973 5, 108 (3 (2 3 
A A RET 152 AP E, AAA A PA 
Re RE E RA ° “401. AAA PA A A 
French Morocco......... —— 262 640 72 374 131 
Germany, West......-..--.------ (2) 3, 800 5, 097 3 6, 563 (2 
E AA A eran eee 1,316 1, 653 988 1, 611 1, 066 
AAA AS 2,276 | 310, 519 3 4, 545 3 4, 639 3, 855 4, 486 
JODO eege 3 6, 132 7,416 10, 584 9, 132 3 5, 664 3, 804 4, 716 
I; M Y AAA AA A ASA EA esie 
A A cask 32, 407 6,204 | 510,000 | 615, 454 | * 40,671 (2) (2) 
Madagasear...........-.......... 9, in 6,315 5, 170 37,684 39,141 | 314,013 | 18,340 
A A ARA PA A A A E UEM 
Me, ies eege metr eege 23, 634 21, 949 27, 984 35, 261 23, 812 24,626 | 32, 286 
Mozambique. ....................|. ---.....- 126 90 110 seess 240 
NEIERENS 1,115 661 2, 481 1, 083 3 2, 257 3 2, 465 2, 500 
Southern Rhodesia............... A, ON A E RA AE 
South-West Africa................ 1, 318 1, 193 1, 639 1, 627 2, 264 1, 380 2, 626 
e e SEET 128 320 309 241 256 $310 284 
Spanish Morocco. ................ 1 5 120 5150 25 15] sa O rv 
Sweden.................-......-. 8 216 A PA 64 109 (2) (2) 
Union of South Africa............ 196 278 221 172 107 244 328 
United States (amorphous and 
crystalline)..................... 4, 434 5, 058 9, 980 9, 026 5, 536 4, 628 6, 473 
TUSUBY A RECO ns ntes suus DO A A A pue 
Total (estimate) !.......... 3 120, 000 | ? 83, 000 3 147, 000 | * 150, 000 | 8 135, 000 | 160, 000 


1 In addition to countries listed, graphite was produced in French Equatorial Africa, Indochina, 
Peru, and U. 8. S. R., but production data were not available. Estimates for these countries were not 
included in total. 

2 Data not available; estimate by author of chapter included in total. 

3 Revised figure. 

4 Estimated Japanese imports from Manchuria, 

5 Estimate. 

$ Republic of Korea only. 


After reaching a production of 15,311 metric tons in 1940, output of 
graphite in Madagascar slumped during and after World War II. 
In 1950 production reached 14,013 metric tons and rose to a record 
18,340 metric tons in 1951. This unprecedented increase in output 
made it possible to meet the requirements of industry, both in the 
United States and other countries, and also to make substantial ship- 
ments on United States Government contracts, which had fallen far 
in arrears. The increased production was attributed to moderniza- 
tion by mining compauies, which received equipment from the United 
States, and to higher prices received for graphite. 

Exports of graphite from Ceylon were 12,824 metric tons in 1951, 
of which the United States received 5,240 metric tons or approximately 
41 percent. This was not adequate to take care of all the needs of 
industry in the United States and fulfill the requirements of the 
United States Government. Especially difficult to obtain were the 
higher grades of Ceylon amorphous lump graphite containing 97 
percent carbon or better. 

Mexican amorphous graphite was in good supply, although railroad- 
car shortages, labor difficulties, and lack of priority ratings to obtain 
operating supplies were said to have hindered industry efforts to main- 
tain steady receipts of this supply. 


Gypsum 
By Oliver S. North and Nan C. Jensen ` 


4e 
GENERAL SUMMARY 


HE YEAR 1951 again witnessed high production of gypsum and 

gypsum products and the setting of some new industry records. 

A greater available productive capacity than in past years, along 
with other favorable factors, enabled the industry to meet the demand 
for its many products with & minimum of delay. 

Although new nonfarm housing starts were about 300,000 fewer in 
1951 than 1950, public construction and private industrial building 
were both higher. This condition, combined with a backlog of require- 
ments for many housing units started in 1950 but uncompleted at the 
end of that year, resulted in the maintenance of sales of gypsum build- 
ing products at approximately the 1950 levels. 

Although the quantity of crude gypsum mined in the United States 
and the tonnage of crude imported both increased in 1951 over 1950, 
most use-classification gains were made by the major uncalcined 
products—agricultural gypsum and portland-cement retarder. The 
quantity of calcined gypsum produced was slightly higher in 1951; 
the quantity used in wallboard and laminated board more than ac- 
counted for the entire increase. The tonnages of calcined gypsum 
used in both plasters and lath declined. 


TABLE 1.—Salient statistics of gypsum in the United States, 1947-51 


1947 1948 1949 1950 1951 

Active establishments 1.......... 93 95 88 87 85 
Crude gypsum: ? ue iios B B 

BL. eR Ed short tons.. 6, 208, 216 7, 254, 535 6, 608, 118 8, 102, 025 8, 665, 534 

Imported aas eege do iss 2, 157, 019 2, 859, 209 2, 503, 329 33, 219, 209 3, 448, 077 

Apparent supply.....- Ls PARA 8, 365, 265 10, 113, 744 9, 201, 447 | 311,411, 924 12, 113, 611 

Calcined gypsum produced: 
e as A A 5,010,918 y 6,243,302 5, 787, 163 7,341, 024 7, 454, 916 
MONG eebe ag dees $38, 726, 40 $48, 144,806 | $45,455,419 | $60, 479, 573 $65, 761, 032 


o deeg o || ooo me 
i i oe | o | aro ras 


Gypsum products sold: 4 
Uncalcined uses: 


SHOrt Orca 1, 950, 181 2, 226, 026 1, 089, 893 2, 218, 286 2, 530, 379 
VOLTA Larrain $7, 012, 106 $7, 927, 266 $7, 127, 497 $7, 911, 988 $9, 413, 098 
Industrial uses: 
A A AA 207, 226 219, 472 211, 635 266, 192 288, 713 
Cut EE $3, 430, 022 $3, 731, 489 $3, 562, 017 $4, 530, 159 $5, 467, 803 
Building uses: 
NET AE AAA $117, 973,351 | $165, 175, 523 | $148, 056,853 | $103, 734,651) $222, 166, 148 
TOTAL VADO recio cares $128, 415, 479 | $176, 834, 278 | $158, 746,367 | $206, 176, 798] $237, 047, 049 
Gypsum and gypsum products: 
Imported for consumption..... $2, 523, 936 $3,114, 702 | $2,851,289 | 3 $3,584, 152 $3, 825, 040 
po qe A RR RR $1, 599, 578 $1, 317,042 | $1,936, 148 $1, 046, 458 $1, 584, 488 


1 Each mine, plant, or combination mine and plant is counted as 1 establishment. 
2 Excludes byproduct gypsum, 

3 Revised figure. 

4 Made from domestic, imported, and byproduct crude gypsum. 
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At the end of 1951 the immediate outlook for the gypsum industry 
was somewhat uncertain. Although it appeared likely that the peak 
of home building had been passed, public and industrial construction 
promised to continue at a high rate in 1952. The backlog of orders 
for most gypsum building products had been largely filled, and at 
least a temporary tapering off in the output of those materials was in 
prospect. On the other hand, there seemed no reason that the sales 
of both cement retarder and agricultural gypsum should not at least 
reach their 1951 volumes. 


DOMESTIC PRODUCTION 


Crude.—The output of crude gypsum from mines in the United 
States reached a record high of 8,665,500 short tons in 1951—a 6- 
percent increase over the 1950 figure, which was the previous record. 
Increased quantities were mined in California, lowa, Michigan, 
Nevada, Texas, and the Arizona-Arkansas-Kansas-Louisiana-New 
Mexico group, compared with 1950. A total of 55 mines reported 
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FIGURE 1.—Trends of new crude supply, domestic crude mined, and production 
of calcined gypsum, 1946-51, by quarters. 


GYPSUM 655 


TABLE 2.—Crude gypsum mined in the United States, 1949-51, by States ! 


Active mines 1949 1950 1951 
State SACS XX a A e O VIE 
1949|1950/1951| Short tons| Value |Shorttons| Value |Shorttons| Value 

Cal A. tas 13 | 11 | 10 753, 681 |$1, 852, 452 962,373 |$2, 462, 604 | 1,092,883 | $2, 602, 758 
SY OS E NT. 5|] 5] 5 858, 464 | 2, 188, 002 981,647 | 2,507,651 | 1,127,705 | 2,881, 150 
Michigan............. 4| 4| 4 | 1,264,611 | 3,470,294 | 1,474,210 , 777 | 1,566, 4, 402, 725 
NOVROS. aras 5| 4| 5 ; 1, 347, 66 604, 1, 614, 107 643,637 | 1,811,757 
New YOrk. ascen 6| 6| 5 916, 117 | 2, 805, 154 | 1, 280, 100 | 3,876, 176 | 1,259,484 | 4,010, 766 
Dee AAA NAA 5| 5| 6 843, 292 | 2, 178, 569 | 1,076, 251 | 2,771,812 | 1,136,824 | 2,987,890 
ther: 
ATISONS 2: 3 2 1 
AIrIESDBAS.... 2-2 1 1 1 
KANSAS andas 21-2] 2 234, 575 515, 577 333, 228 706, 451 392, 803 717, 138 
TOUIRIANA or s EES EK 1 . 
New Mexico........ P hls 
Colorado-.-.---------| 2| 41 8 
GE Yo SES S DE 1 
Aiepntegpe gea 2-172 64 180, 794 565, 330 197, 443 504, 844 173,341 559, 191 
Washington........|....|] 1 1 
Wyoming....--.-----| 3 1 1 
Alen ee 2 2 2 
Oklahoma----------| 2| 2. 214 061,558 | 3,395, 503 | 1,282,760 | 4,110,146 | 1,272, 621 | 4,050,731 
lee Ee an 1 1 1 

fico) AI 60 | 57 | 55 | 6, 608, 118 ]18, 318, 553 | 8, 102, 025 |22, 734, 568 | 8, 665, 534 | 24,024, 101 


auction of some States is not shown separately, in order not to disclose individual company 
operations. 


output in 1951; of these, 39 were open-pit operations, 13 were under- 
ground mines, and 3 were combination pit-underground mines. 

Calcined.—Fifty plants, with 225 pieces of calcining equipment, 
produced 7,454,900 short tons of calcined gypsum in 1951. This 
output established a new record, 2 percent above the previous record 
year, 1950. Production of calcined gypsum, the form in which most 
gypsum is utilized, is considered the most accurate overall yardstick 
of the TRIER as it includes both domestic and imported raw 
material. 


TABLE 3.—Calcined gypsum produced in the United States, 1950-51, by districts 


1950 1951 
District — 
Short tons Value Short tons Valuo 
New Hampshire, Massachusetts, and Connecticut..... 260, 721 | $2, 343, 843 200, 505 | $2, 527, 020 
Eastern New York, New Jersey, Pennsylvania, Georgla, 

And BOTA E ce ec a cacao 1,359,269 | 12,060,508 | 1,384,516 | 13,335, 707 
Ohio, Virginia, Indiana, and Maryland...............- 1, 095, 613 | 10,073,719 | 1,106,338 | 11, 206, 735 
Reggie INOW "Y OF RIADA 848, 865 | 5, 616, 168 820, 416 6, 169, 060 
o REN AE A 683,726 | 5,402, 066 671, 178 5, 560, 711 
to A AMA A A 031,010 | 4,574, 214 766, 370 6, 028, 271 
Kansas and ORMNOMa cerraron 361,084 | 3,131,925 425,378 3, 302, 367 
LAIA EEN 752,615 | 5, 666, 132 793, 562 6, 509, 550 
Colorado, Montana, and Utah........................- 290, 178 | 3,227, 565 277, 258 2, 766, 854 
California, Nevada, and Arizona 1...................... 1,047, 134 | 8,474,343 040, 305 8, 274, 757 

Petal ET a See UN 7,341,024 | 60,470,573 | 7,454,916 | 65,761,032 


1 No production from Arizona in 1951. 
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TABLE 4.—Active calcining plants and equipment in the United States, 1949-51, 


by States 
1949 1950 1951 
Equipment Equipment Equipment 
State Calcin- Calcin Calcin- 
ng ng ng 
plants | Ket- pd plants| Ket- SOLE plants | Ket- E 

tles ciners ! tles ciners ! |. tles ciners ! 
California................... 4 10 7 5 10 8 5 11 8 
E AA AA 5 18 4 5 22 4 5 24 4 
Michigan..................- 4 20 1 4 20 1 4 20 1 
New York.............-...- 7 22 6 7 22 6 7 22 6 
OLAS oclo aos 4 29 1 4 30 1 4 31 1 
Other States 2..............- 27 74 24 26 74 23 25 74 23 
dN AAA 51 173 43 51 178 43 50 182 43 


1 Includes rotary and beehive kilns, grinding-calcining units, and hydrocal cylinders. 

2 Comprises calcining plants in 1949-51 as follows: 1 each in Arizona (none in 1951), Connecticut, Florida, 
Georgia, Indiana, Maryland, Massachusetts, New Hampshire, New Jersey, New Mexico (none in 1950-51), 
ER and Pennsylvania; 2 each in Colorado, Kansas, Montana, Nevada, Ohio, and Virginia; 3 in 


Mine and Calcining-Plant Developments.—National Gypsum Co., 
Buffalo, N. Y., announced plans for a major expansion of its Medicine 
Lodge, Kans., plant. Two calcining kettles were to be added to the 
present facilities, and new and improved equipment at the mine was 
expected to double the output of crude rock. The present plant, 
formerly owned by Best Bros., has been in operation for half a century. 
af produces Keene’s cement, dental plaster, plaster of Paris, paper 

er, etc. 


Northwest Gypsum Co. was reported in midsummer to have 
officially placed in operation its open-pit mine near Weiser, Idaho, 
and its mill at Huntington, Oreg., which was said to have a rated 
capacity of 500 tons of crushed material per day. Initial production 
of gypsum fertilizer was planned, with production of cement retarder 
and other products to begin later.2 However, the company produced 
only e small, experimental quantity of agricultural gypsum by the 
end of 1951. 


Certain-teed Products Corp. purchased the plant facilities and 
about 500 acres of gypsum deposits from Union Gypsum Co., Phoenix, 
Ariz. The acquisition increased to seven the number of Certain-teed 
Products Corp. plants now in operation.? 


Columbiá Gypsum Products, Inc., Velox, Wash., was reported to 
be producing agricultural gypsum, using crude rock from deposits 
ncar Windermere, British Columbia, Canada. The company planned 
construction of a calcining plant, to have a daily capacity of 10 tons 
of hardwall plaster.‘ 


Laucks Chemical Co., Seattle, Wash., reported plans to increase 
the output of its Okanogan County, Wash., gypsum mine to between 
4,500 and 5,000 tons in 1951.5 


1 Rock Products, vol. 54, No, 3, March 1951, p. 67. 

2 Pit and Quarry, vol. 44, No. 1, July 1951, p. 65. 

3 Engineering and Mining Journal, vol. 152, No. 2, February 1951, p. 132. 
$ Pit and Quarry, vol. 43, No. 8, February 1951, p. 51. 

3 Rock Products, vol. 54, No. 7, July 1951, p. 88. 
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Total expenditures in the United States for new construction 
amounted to $29.9 billion in 1951 compared with $27.9 billion in 
1950. This increase reflected higher average construction costs, since 
the estimated physical volume of work accomplished was down slightly 
from 1950 record levels. A total of about 1,090,000 new nonfarm 
dwelling units were placed under construction in 1951. This was the 
second-best home-building year in history, although it was some 
300,000 units below the 1950 figure. 

Consumption of gypsum buildmg products increased in 1951, even 
though housing starts declined, principally because the market was 
bolstered by a carryover demand from unfinished 1950 building units. 
Increased public construction and private industrial building also 
helped maintain demand for gypsum products at a high level. The 
gypsum industry, with greater available capacity than at any time 
in the past, apparently encountered no serious difficulties in meeting 
the continued high demand for its various products. 

The total building uses of gypsum products, in dollar value, were 
15 percent above 1950 and 50 percent above 1949, 

Gypsum-Products Plant Developments. —Kaiser Gypsum, a division 
of Henry J. Kaiser Co., Oakland, Calif., acquired property near 
Seattle, Wash., on which it planned to build a gypsum calcining and 
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FIGURE 2.—Percentage distribution of total sales value, f. o. b. plant, of gypsum 
products in 1928, 1940, and 1948-51, by groups of products. 
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products plant. The project called for construction of the facilities 
needed to manufacture 100 million square feet of board annually, in 
addition to lath, sheathing, plaster, agricultural gypsum, and cement 
retarder. Raw gypsum would be obtained from deposits on San 
Marcos Island, off Lower California, Mexico. Kaiser Gypsum also 
operated gypsum plants at Long Beach and Redwood City, Calif.* 
The expansion of National Gypsum Co. facilities at Medicine 
Lodge, Kans., included construction of a board plant over 800 feet 
long, to have a monthly capacity of 6 to 8 million square feet of lath 
and wallboard.’ This action was a part of the company’s broad 
expansion and improvement plans, which also included improve- 
ments and additions to its Fort Dodge, Iowa, operation, and build- 
ing of a paper mill at Pryor, Okla.2 However, work on the paper 
mill, which was to have been located on the site of the old Oklahoma 
Ordnance Works, was halted because the tense international situa- 
tion created the possibility of reactivation of the ordnance works.? 
The company was later reported to be negotiating for the purchase 
of a different tract near Pryor on which to build the mill.” 
Certain-teed Products Corp., Ardmore, Pa., reported plans for 
constructing a paper mill at Pryor, Okla., to manufacture paper for 
use at the company gypsum-board plants. The new mill would be 
operated by the Coronado Manufacturing Co., wholly owned sub- 
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FiaurE 3.—Sales of gypsum lath and wallboard and other board (includes wall- 
board, laminated board in terms of component board, and sheathing), com- 
pared with Dodge Corp. figures on combined floor area of residential and non- 
residential building, 1932-51. 


¢ Chemical and Engineering News, vol. 29, No. 33, Aug. 13, 1951, p. 3226. 
Rock Products, vol. 54, No. 9, September 1951, p. 57. 

Pit and Quarry, vol. 44, No, 3, September 1951, p. 63. 

? Rock Products, vol. 54, No. 3, March 1951, p. 67. 

Pit and Quarry, vol. 44, No. 4, October 1961, p. 61. 

t Pit and quarry, vol. 43, No. 7, January 1951, p. 73. 

* Chemical and Engineering News, vol. 29, No. 4, Jan. 22, 1951, p. 294. 

10 Rock Products, vol. 54, No. 4, April, 1951 p. 105, 
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sidiary.! An article described in detail the mining, calcining, and 
wallboard-manufacturing operations at the Fort Dodge, lowa, plant 
of Certain-teed Products Corp.” 

American Gypsum Co. announced plans for erecting facilities to 
produce Keene's cement and gypsum board at its plant near Green 
River, Utah. The crude gypsum would be mined from a deposit 
10 miles west of Green River." 


TABLE 5.—Gypsum products (made from domestic, imported, and byproduct 
crude gypsum) sold or used in the United States, 1950-51, by uses 


1950 1951 __| Percent of 
Value Value change in— 
Use Short a Short 8 
ns ver- ons ver- 
Total age Total age 
Uncalcined: 
Portland-cement re- 

E A 1,720,936 | $5,552,952 | $3.23 | 1,808,766 | $6,291,100 | $3. 48 
Agricultural gypsum. 465, 359 , 990, 4.28 687, 620 2, 741, 158 3. 99 
Other uses 1__.._...... 31, 991 368,529 | 11.52 33, 993 380,750 | 11.20 

Total uncalcined 
ERA d t 2, 218, 286 7,911, 988 3.57 | 2,530, 379 9, 413, 008 3. 72 
Industrial: 
Plate-glass and terra- 

cotta plasters....... 63, 727 683,791 | 10.73 63, 371 813,020 | 12.83 
Pottery plasters ..... 49, 748 810,561 | 16.29 48, 365 882,987 | 18.26 
Orthopedic and den- 

tal plasters......... 10, 758 356,929 | 33.18 11, 297 397,476 | 35.18 
Other industrial uses? 141, 959 2,678,878 | 18.87 165, 680 3,374,320 | 20.87 

Total industrial |. 
EECH 266, 192 4,530,159 | 17,02 288, 713 5, 467,803 | 18.94 
Building: 
Cementitious: 

Plasters: 

Base-coat......... 2,334,050 | 28,246,739 | 12.10 | 2,170,299 | 30,166,130 | 13.90 
Sanded....ll... 125, 948 1,579,263 | 12.54 124, 504 2, 149, 633 | 17.26 
To mixing pect. 16, 073 163,411 | 10.17 16, 345 189,608 | 11.61 
Gaging and mold- 

MTS Ia ences we 219, 417 3, 261,444 | 14.86 208, 422 3, 310, 641 | 15.88 
Prepared finishes. 19, 659 1,044,512 | 53.13 18, 323 1,030,955 | 56. 27 
Other ss. AR 168, 065 4,025,662 | 23.95 246, 124 5, 466, 166 | 22.17 

Keene's cement..... 57,797 1, 255, 468 | 21.72 54, 031 1, 227,768 | 22.72 

Total cementi- | 
oe ES 2,941,615 | 39,576,489 | 18,45 | 2,838,048 | 43,530,801 | 15.34 
Prefabricated: 
LAD iaa ios 2,131,466 | 60,621,170 | 421.70 | 2,113,804 | 64, 551,960 | 4 23. 42 
Wallboard and 
laminated board..| 2,551,653 | 84,693,753 | 020.16 | 2,842, 537 | 105, 128, 204 | 6 32. 30 
Sheathing board.... 121, 327 3, 850, 763 | 1 33, 84 122, 907 , 240, 084 | 436. 40 
dv AE 257, 536 4, 002, 467 | 7 75.26 218, 603 4,715,009 |? 77.79 
Total prefabri- 

CALA IA 5,061, 082 | 154, 158, 162 | 30,45 | 5,297,851 | 178,635, 257 | 33.72 
Total building 

ETT RI DAN NN 193, 734, 651 4........|-.---.—-.-- 222, 166, 148 j........|..-....]-.---- 
Grand total value.-|-----------| 206, 176,798 |........1..........- 237, 047, 049 |........].......]...--- 


! Includes uncalcined gypsum sold for use as filler and rock dust, in brewer's fixe, in color manufacture, 
and for unspecified uses. 
2 Includes statuary, industrial casting and molding plasters, dead-burned filler, granite polishing, and 
miscellaneous uses. 
` pee insulating and roof-deck, joint filler, patching and painter’s plaster, and unclassified building 
plasters. 
! Average value per M square feet. 
5 Percent of change in square footage. 
$ Average value per M square feet of wallboard only. 
7 Average value per M square feet of partition tile only. 


11 Pit and Quarry, vol. 43, No. 12, June 1951 ^ 53. 
12 Trauffer, W. E., Certain-teed Products: Pit and Quarry, vol. 43, No. 8, February 1951, pp. 67-70, 77. 
13 Pit and Quarry, vol. 43, No. 12, June 1951, p. 60. 
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TABLE 6.—Gypsum board and tile sold or used in the United States, 1947-51, 


by types 
Lath Wallboard 
Year Value Value 
M square ar a M square jo 
feet feet 
Total Total Average! 
jp y AA AAA 1,703,818 | $32, 241, 908 1 2,046,216 | $53, 122, 413 $25. 96 
Nee 2, 504, 733 53, 596, 957 21. 40 | 3 2. 531, 865 | 272,071, 432 3 28. 40 
pri AR E 2, 015, 638 43, 060, 47 21.36 |? 2, 439, 121 | 2 68, 493, 078 3 28, 03 
LL 1 BEE 2, 793, 620 60, 621, 179 21.70 ¡22,901,947 | 2 84, 693, 753 3 29. 16 
Le EEN 2, 756, 278 64, 551, 960 23. 42 | 2 3, 243, 676 | 2 105, 128, 204 3 32. 39 
Sheathing Laminated board Tile 4 
Value Value Value 
Year M | Im 1] M 
Mure A square à square a 
ee ver- | fee ver- ee ver- 
Total age! Total age! Total age 6 
E e 106, 482 | $3, 534, 686 | $33. 20 1,741 | $202, 683 |$116. 42 | 26,769 | $2,775,676 | $67. 37 
1048 ............. 129,632 | 4,431,544 | 34.19 2 (2) (P 27, 181 3, 091, 547 72. 40 
1049... cock an 97, 037 3,267,935 | 33. 68 3 E 28,518 | 3,286, 264 73. 17 
1950... camere 113,785 | 3,850,763 | 33.84 (3 2 » 45,032 | 4,992, 467 75. 26 
FOB A A 116,204 | 4,240,084 | 36. 49 (2) (2) 7) 37,862 | 4,715, 009 71. 79 


t Per M square feet, f. o. b. producing plant, 

? Laminated hoard included with wallboard. 

3 Average value per M square feet of wallboard. 

4 Includes partition, roof, floor, soffit, shoe, and all other gypsum tiles and planks. 
5 Area of component board and not of finished product. 

6 Per M square feet, f. o. b. producing plant, of partition tile only. 

? Figure withheld to avoid disclosure of individual company operations. 


PRICES 


According to reports from producers, the average value of crude 
gypsum mined was $2.77 per short ton, compared with $2.78 in 1950 
and $2.77 in 1949. Among uncalcined uses, the unit value of cement 
retarder increased from $3.23 to $3.48 per ton, while that of agricul- 
tural gypsum declined from $4.28 to $3.99. The average values of the 
industrial plasters showed gains of approximately $2 per ton each. 
The value of miscellaneous cementitious plaster declined, while 
Keene's cement and all other building plasters, especially ready- 
sanded plaster, increased in average value. All of the prefabricated 
gypsum products increased in average value. 


FOREIGN TRADE * 


Imports of crude gypsum into the United States increased to 
3,448,077 short tons, 90 percent of which was imported from Canada 
and represented about one-fourth of the total apparent domestic 
supply. Marked tonnage increases were noted from Jamaica and 
Mexico. Imports from the latter country have more than doubled 
in the last 3 years. A small tonnage of crude gypsum was shipped 
from the Dominican Republic into the United States. 


14 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 7.—Gypsum and gypsum products imported for consumption in the United 
States, 1947-51 


[U. S. Department of Commerce] 


Crude (including an- Keene’s . | Other 

hydrite) Ground Calcined cement PRA u- 
Short Short Short tures! | guess | Value 

r r . 6. 8. 

Short tons} Value tons Value tons Value tons Value | (value) (value) 
Mires 2, 157,049 |$2, 269,583 | 477 [$13,228] 130 |$3,793 | (2) $27 |$204,954 1$32, 351 [$2, 523. 938 
1948. ...... 2,859,209 | 2,977,809 | 404 | 13,960; 11 610 12 728 | 83,245 | 38,410 | 3,114, 762 
1949 Leo dn 2,593,329 | 2,693,824 | 613 | 14,209] 209 | 8,036 |......]....... 65,569 | 79,651 | 2,851,289 
TORO: AA 33, 219, 209 |33,276,707 | 716 | 15,787| 237 | 7,900 1 173 | 61,444 |222, 141 |33, 584, 152 
1951. ben 3,448,077 | 3,546,895 | 576 | 16,029] 301 |12,308 3 441 | 97,858 |150,609 | 3,825, 040 


1 Includes imports of jet manufactures, which are believed to be negligible. 
2 Less than 0.5 ton. 
3 Revised figure. 


TABLE 8.—Crude gypsum (including anhydrite) imported for consumption in the 
United States, 1949-51, by countries 


[U. 8. Department of Commerce] 


1949 1950 1951 
Country 
Short tons Value Short tons Value Short tons Value 
ANAC AAA eet 2, 428, 417 | $2, 468, 124 | 1 2,979, 131 |1$3, 035, 546 | 3,105,220) $3,173, 749 
CHMA RO TEA 3 667 2 449 1 160 
Dominican Republic......... 16, 070 78,709 AAA | makes 6, 685 23,874 
A ARAN E PA lev acce 1 "M AA AM 
Conr AA O A P 1 27,275 22, 563 65, 471 
a AI = «66 148, 830 146, 324 230, 869 213, 403 313, 608 283, 041 
Vo RE Rains 2, 693, 824 | 1 3, 219, 299 | 1 3, 276, 707 | 3,448, 077 3, 546,895 


1 Revised figure. 


TABLE 9.—Gypsum and gypsum P exported from the United States, 


[U. S. Department of Commerce] 


Crude, crushed, or Plasterboard, wall- Other 
caleined board, and tile manufac- Total 
Year ———— o E pd value 
Short tons Value |Square feet} Value (value) 
LY ERES AS AAA 33, 208 $622, 034 | 19, 417, 487 $645, 448 $332, 006 | $1, 599, 578 
(QU rs oo 10,797 260, 728 | 16, 506, 127 615,845 441, 400 1, 317, 042 
1040 ec eer wee — 17,567 423, 478 | 53,313,188 | 1,338, 269 176, 401 1, 936, 148 
IINE Loo arsi bebat ARR aco 23,678 524, 926 | 13, 618, 353 428, 549 92, 983 1, 046, 458 
IIT EIA REA 25, 045 608, 940 | 25, 656, 712 848, 777 126, 771 1, 594, 488 


1 Owing to changes in items included in each classification, data are not strictly comparable with earlier 
years. 
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TECHNOLOGY 


English scientists made a thorough study of the dehydration of 
eypsum and reported results in a series of four articles, as follows: 
I, A Study of the Thermal Decomposition of Gypsum by the Absorption 
of Oxygen and Nitrogen at 1839; 11, A Study of the Thermal Dehy- 
dration of Gypsum by Means of Adsorption of Carbon Tetrachloride 
Vapor at 25°; III, Dehydration and Rehydration of Gypsum by 
Adsorption Methods; and 1V, Heat of Immersion, Heat of Hydration, 
Specific Gravity, Sedimentation Volume, and Bulk Density of the 
Dehydration Products.” 

A sulfate solubility test for dehydrated gypsum in portland cement 
was described. The test involves preparation of an aqueous extract 
of the cement, determination of the SO;, Na,O, and RO, and, as later 
modified, the CaO concentrations, and comparison of these values 
with the curve of Hansen and Pressler.! 

The feasibility of producing ammonium sulfate commercially from 
gypsum and ammonium carbonate has attracted interest, both in the 
United States and abroad. A summary of plant developments and 
& Be description of the process now in use appeared in a trade press 
article." 

A recently issued patent described a new process by which sulfuric 
acid and cement can be produced from gypsum. Phosphate rock 
may be added for conversion into a superphosphate by the acid 
formed. ` The cement obtained is claimed to be of good quality and 
in sufficient quantity to offset the cost of the acid. 


WORLD REVIEW 


Canada.—A booklet issued recently by the Canadian Department of 
Technical Surveys, Mines Branch, Ottawa, describes investigations 
into the beneficiation of Canadian gypsum. The booklet is designated 
as Memorandum Series 111, November 1950. The publication deals 
with a number of tests on low-grade gypsum, which constitutes the 
greater part of the raw material now available from economically 
workable deposits in central and western areas. Economic considera- 
tions have prevented development of gypsum deposits in many sec- 
tions of Canada.” 

The occurrences and geology of the gypsum deposits of south- 
western Newfoundland were described at considerable length in an 
ese Reserves of gypsum and gypsum-anhydrite in this area are 
arge. 


15 Gregg, S. J., and Willing, E. G. J., Dehydration of Gypsum: Jour. Chem. Soc., (London), I, September 

Tk pp. rd II, September 1951, pp. 2378-2380; III, November 1951, pp. 2916-2920; IV, November 
; DD. 2 m . 

16 Gilliland, J. L., Identification of Dehydrated Gypsum in Portland Cement: Am. Concrete Inst. Jour., 
vol, 22, No. 10, June 1951, pp. 809-820. 

17 Chemical Week, Gypsum, Not Sulfur: Vol. 69, No. 15, Oct. 13, 1951, p. 33. 

18 Rock Products, vol. 54, No. 2, February 1951, p. 77. 

19 Rock Products, vol. 54, No. 6, June 1951, p. 153. 

Bureau of Mines, Mineral Trade Notes: Vol. 32, No, 3, March 1951, p; 42. 

20Baird, D. M., Gypsum Deposits of Southwestern Newfoundland: Canadian Min. and Met. Bull. 
467 (Montreal), March 1951, pp. 155-164. s 
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Cyprus.—In 1950, Cyprus’ exports of gypsum reached record 
levels, with 62,558 long tons (53,094 tons raw and 9,464 tons of plaster 
of Paris) sent abroad compared with 23,979 tons in 1949, the previous 
peak year. The Hellenic Mining Co. new subsidiary, the Gypsum & 
Plasterboard Co., exported 50,094 tons of raw gypsum in 1950. The 
company was scheduled to place in operation in 1951 a modern 
stucco and plasterboard plant.”! 

Dominican Republic.—Considerable impetus was given to the 
Government-operated salt and gypsum industry in the Barahona 
area with the announcement that the Government would promote 
expansion of this industry. The Government Agricultural and In- 
dustrial Credit Bank floated a special bond issue to provide capital 
to liquidate pending accounts and to purchase modern mining equip- 
ment. Under study was a proposed railway to join the mining area 
with the port of Barahona, a distance of about 25 miles.” 

Germany, West.—In the first 6 months of 1951 output of gypsum 
totaled 343,446 metric tons, of which 39,256 tons was exported, 
chiefly to the Scandinavian countries. Both production and exports 
were higher than in the first half of 1950.” 

India.—Production of gypsum in India in 1950 was 202,118 long 
tons, of which 169,420 tons was mined in Rajasthan, particularly in 
the States of Bikaner and Jodhpur. The largest synthetic fertilizer 
factory in Asia, at Sindri, Bihar State, began production in October 
1951. After a few months breaking-in period, it was expected to 
produce about 1,000 tons of ammonium sulfate a day, using the 
gypsum-ammonium nitrate process. It was claimed that this added 
capacity would make India self-sufficient in synthetic fertilizers. 'To 
meet the demand of this plant for crude gypsum, mining operations 
in Bikaner would be greatly expanded under the direction of local 
Government officials.” 

United Kingdom.—An article in the trade press described the oper- 
ation of the gypsum and alabaster industry in Staffordshire. The 
Fauld mine near Totbury produced gypsum, anhydrite, and alabaster. 
The formation being mined varied widely in quality from place to 
place, so selective mining was practiced, and careful grade control 
was maintained over the material taken. The alabaster works manu- 
factured such articles as ash trays, book ends, vases, clock cases, 
lamp standards, etc., from large blocks which sometimes weigh as 
much as 4 tons each, of high-grade alabaster. The manufacturing 
technique is described in detail.” 

21 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 2, August 1951, p. 30. 

22 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 1, July 1961, p. 34. 

23 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 3, September 1951, p. 40. 

24 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 6, December 1951, pp. 41-43 


pp. . 
? Bray, A., Gypsum and Alabaster in Staffordshire: Mine and Quarry ng. (London), vol. 17, No. 10, 
October 1951, pp. 320-333. 
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TABLE 10.—World production of gypsum, 1946-51, by countries, in metric tons ! 
[Compiled by Helen L. Hunt] 


Country ! | 1946 | 1947 | 1948 | 1949 | 1950 1951 
Algeria A ee A 28, 600 38, 345 33, 258 31, 881 46, 097 82. 000 
Auglo-Egyptian Sudan....... 3, 063 850 3, 045 1,496 MI 183 
Australia ?. ..................- 168, 138 218, 893 280, 852 315, 302 840, 151 370, 195 
AUStria A 24,012 15,006 26, 376 36, 189 (3) (3) 
Belgian TE AA A A SA 47,190 47,973 
EL A (3) (3) (3) 50, 857 4 51,000 e 
Bulgaria 4....... ONT: 5, 000 5, 000 5, 5, 5, 000 ) 
Canada... -2-2 --- -0-0-0 1,838,895 | 2,362,365 | 3,164,211 | 2,854, 999 | 2 3, 429, 332 3, 563, 745 
Oey lol dci 33 6 170 2 187 cias 
Chiló unta 92, 400 2 83. 928 2 31, 440 2 60, 304 65, 509 G 
E IA odes 3 50, 000 $ 55, 000 ) 4 60, 000 ) 
Colombia........-.-...-.-.... 3 17, 372 4, 200 42,760 1, 930 (3) 
Cuba coo coc EE 14, 300 14, 900 16, 500 13, 880 15, 500 30, 000 
Cyprus (exports) _..-....--..- 15, 464 7, 844 19, 500 25, 788 65, 485 23, 171 
Dominican Republic.......... 5 10, 074 13, 393 7,304 18, 157 eier giereg 21, 
DOLDE: Te A AA eta tre 410 486 4 441 Q) 
BgvDi. 5 o SERRE EDREE 78,316 72, 337 95, 243 6, 909 6 112, 056 
Finland... aracecoo re densos Q) (3) 1,711 (3) 3) (3) 
A 1,746,375 | 2,229,940 | 2,254,181 | 2,143,163 | 2,100,000 | 4 2,000, 000 
French Morocceo.............. 15, 1 17, 285 30, 136 2 36, 130 (3) (3) 
Germany, West %............. 163, 800 150, 700 316, 600 515, 300 2 756, 842 814, 945 
Greece.......... 2 l.l ll lll... 5, 150 580 730 820 950 
INGA oc ed cosccecececsesueuces 77, 643 51, 381 2 80, 215 142, 190 205, 362 193, 276 
OS ) (3) n 4 378, 000 4 878, 000 V 
AA sasecss Sce ES 3) (3) 3) OI 250, 3) 
TPOlANG AAA 37, 894 36, 415 62, 693 67, 268 82, 668 4 100, 000 
Israel-Jordan.................- 14, 512 ) (3) (3) 23, 623 8 1, 700 
AA Leu det 236, 104 208, 224 G) (3) (2) (3) 
E AMA A AP 7,112 12, 193 23, 369 (3) 
JOAN. eege 49, 763 61, 555 113, 754 117, 123 114, 505 200, 640 
AA ege 50 65 ,016 181 610 
New Caledonia..............- 6, 750 2,705 779 17,119 15. 200 15,777 
Pakistan EE 3) 16, 121 6,361 2 15,896 2 16, 927 22, 791 
EE 3, 391 41, 330 46,716 37, 419 31, 917 16, 927 
Philippine ce edulecesen usec A EE 81 2, 710 2, 399 
PONG oscar erg 9, 787 14, 917 14, 183 26, 361 32, 824 (8) 
Portugal...................... 27.6 33, 8 42, 842 43, 060 (3) (3) 
Dee 91,098,013 | 1,337,662 | 91,423,728 | 1,203,552 | 2,251,831 1, 821, 676 
all ait PONENCIA DRE 68, 165. * 165, 000 80, 000 4 80, 000 120, 
Ree 1,2 1 4 1, 000 1, 400 2, 000 8,170 
Thailand (Siam).............. 87 71 200 154 336 70 
UNISlA coccion 8, 085 17, 650 19, 130 22, 066 (3) (3) 
Union of South Africa (sales 
and exports)................ 66, 228 80, 166 2 83, 936 88, 232 103, 707 124, 979 
United Kingdom: 
Great Britain............. 1,715,060 | 1,773,733 | 22,120,700 | 2,144,272 | 2,241,711 | 42,200,000 
it e AAA IA AAA A A 173 
United States................. 5,106,877 | 5,631,969 | 6,581,169 | 5,904,752 7, 432, 186 7, 861, 199 
Venezuela !1.................. 3, 2, 3, . 2,050 Q) 
Total (estimate)!........ 214, 400, 000 |? 16, 500, 000 [2 19, 400, 000 |2 18, 800, 000 |222, 700, 000 | 24, 500. 000 


1 In addition to the countries listed, gypsum is produced in Angola, Argentina, Ethiopia, Mexico, Ru- 


mania, U. S. S. 
are included in the total. 
2 Revised figure. 


3 Data not available; estimate by senior author of chapter included in total. 


4 Estimate, 
3 Exports. 


R., and Yugoslavia, but production data are not available. Estimates for these countries 


$ Crude production estimates based on the cee nemed figures: 1946, 136,500 tons; 1947, 125,600; 1948, 
263, 822; 1949, 429,400; 1950, 630,702 (revised); 1951, 679, 
1 Fiscal year ended March 20 of year following that tad. 


3 Israel only. 


9 Includes Spanish Moroccan production: 1946, 1,219 tons; 1948, 1,829. 


10 Some pure, somo 80 percent gypsum and 20 percent limestone. 
11 Production in Government quarries only; beginning 1951 no longer under Government control. 


Helium 
By H. S. Kennedy and P. V. Mullins 


4e 
GENERAL SUMMARY 


UREAU of Mines helium-production plants in the southwestern 

B part of the United States are the sole sources of commercial 

quantities of helium. The plants are situated at Amarillo, Tex.; 
Exell, Tex. (near Amarillo); Otis, Kans.; and Shiprock, New Mex. 

Helium is produced by extraction from certain helium-bearing 
natural gases, which, in typical cases, contain about 1 to 2 percent 
helium. Production operations are conducted pursuant to the 
Helium Act approved September 1, 1937 (50 Stat. 885, 50 U. $. C. 
secs. 161, 163-166); and current regulations thereunder, approved 
December 3, 1949 (30 CFR 1). 

In 1951 helium production totaled 112.0 million cubic feet compared 
with 81.4 million in 1950. About 70 percent of the helium produced is 
consumed by Federal agencies, principally by the Navy for use in 
antisubmarine patrol blimps. The balance of the helium produced is 
consumed by commercial companies, chiefly for use as the inert 
shielding medium for inert-arc welding. Helium may be purchased 
from many compressed-gas distributors in virtually all parts of the 
United States. : 

Field headquarters for the Bureau’s helium production activities 
are maintained at Amarillo. 


RESERVES 


A discussion of helium-bearing natural-gas reserves in Minerals 
Yearbook for 1950 indicated that approximately 5 billion cubic feet of 


helium was available to the Bureau’s helium plants at that time. Sub- 


sequent studies in the Channing area of the Texas Panhandle field, 
which serves the Exell Helium Plant, have increased the estimate of 
helium available from that source by more than 5 billion cubic feet, 
making a total of over 10 billion cubic feet available to the Bureau’s 
plants at the end of 1951. Gas suitable for helium production also 
was available in other areas. 


PRODUCTION 


Table 1 gives helium-production statistics for Government plants 
from 1921-51, inclusive. 

The Bureau's Exell plant, largest of the four plants, had been oper- 
ated almost continuously since 1943 and produced a major portion of 
the helium required in the 1943-51 period. In 1951 the Exell plant 
produced about 60 percent of helium requirements. The balance 
was produced at the Otis and Amarillo plants. Helium production 
in 1951 was about 40 percent greater than in 1950 and about 100 
percent greater than in 1949. 
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TABLE 1.—Helium production in the United States, 1921-51 


Year Plant Cubic feet 

1921—January 1929 lL... Ll cce c ee eee eee Fort Worth, Tex., plant............... 46, 088, 787 
1029 (April) 1—1041.................. Ll lll Lll l.l... Amarillo, Tex., plant.................. 131, 614, 437 
E cw e a Ene ses dE M Ce UR eS ane cor RENE UE NDON NN HA 33, 252, 582 
LEE AN plants. A 116, 307, 437 

[E — ——— HR ( A O AA A 126, 933, 130 
VEER EE ee 94, 733, 744 
AA A IS Amarillo and Exell, Tex., plants...... 58, 236, 385 
EE Exell, Tex., plant.....-..-.-.-....-.-- 70, 297, 700 
STEE ES EE 63, 143, 513 
A MEME cua eius (a Co EE EE 55, 165, 482 
A E dq Amarillo and Exell, Tex., plants...... 81, 394, 416 
EE RANA DER MEI UNTEN NE Amarillo, Exell, Tex, and Otis, Kans., | 112, 047, 244 

p " 


SNE E BE 2989, 214, 857 


1 No helium was produced at Government helium plants in February or March 1929, The Fort Worth 
UM plant was shut down Jan. 10, 1029, and the Amarillo helium plant was not put into operation until 

pril. 

2 Includes 88,272,100 cubic feet extracted at the Exell plant and injected into the Government-owned 
Cliffside gas reservoir, for conservation, in calendar years 1945-49 and 1951 (none stored in 1950). 


The Exell and Amarillo plants, situated 30 miles apart, are con- 
nected by a pipeline that traverses the Government-owned Cliffside 
gas field, source of helium-bearing gas for the Amarillo plant. The 
pipeline permits transportation of helium between the plants and 
injection and storage in the Cliffside field of any helium produced at 
Exell and not needed to meet demand. In 1951, 4,908,300 cubic feet 
of helium was injected and stored in this manner. 

The Navajo (Shiprock) plant was maintained in standby status 


throughout 1951. 
SHIPMENTS 


Helium production is geared to and virtually equal to shipments 
(demand), as there is only limited aboveground storage for helium at 
the production plants. 

Helium is shipped at 1,800 to 2,400 pounds pressure in special 
railroad tank cars, automotive trailers, and standard compressed-gas 
cylinders. Cylinder shipments are made exclusively from the 
Amarillo plant because of its convenient location to motor freight 
facilities which handle most cylinder shipments. 

The rapidly increasing demand for helium caused a corresponding 
increase in use of all types of shipping containers and threat of a 
definite shortage of them. 


CONSUMPTION AND USES 


Helium continues to find its greatest use as a buoyant gas for 
blimps and balloons employed by military agencies, commercial 
advertising companies, the Weather Bureau, and others. A close 
second, and rapidly increasing use is to provide the inert shielding 
medium in shielded-arc welding of aluminum, magnesium, stainless 
steel, Monel, copper, and other metals. Helium is being used also to 
provide the essential inert ‘atmosphere required in producing and 
fabricating less common, but increasingly important metals, such as 
titanium and zirconium. 
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The increasing use and importance of all of the aforementioned 
metals, especially in the national defense program, accounts for much 
of the increase in helium demand. 

Helium is used for a variety of other purposes. It is finding wide 
use by Federal and non-Federal agencies in research and experimental 
work in atomic energy, guided missiles, physical and chemical proper- 
ties of materials at low temperature, and many other fields of investi- 
gation. Oil and gas companies obtain desired reservoir data by using 
helium as a tracer in natural gas injected for pressure maintenance 
and recycling purposes. Medical uses of helium-oxygen mixtures to 
relieve suffering from asthma and other respiratory ailments and as a 
component of anesthetics to reduce explosion hazards in operating 
rooms are common and generally well known. 


PRICES 


Federal agencies requisition helium from the Bureau of Mines at a 
price that represents their proportionate shares of the expenses 
incident to the administration, operation, and maintenance of the 
Government’s helium plants and properties. In 1951 this price was 
about $12.50 per 1,000 cubic feet, f. o. b. production plants. The 
price of helium to non-Federal purchasers, at a helium plant selected 
by the Bureau, was $13.50 per 1,000 cubic feet, as established by 
regulations approved in December 1949. An additional charge of 
$2.00 per 1,000 cubic feet was made when helium was delivered in 


standard cylinders. 
FOREIGN TRADE 


Helium is not produced commercially outside the United States. 
It can be exported from the United States only upon application to 
the Secretary of State and upon receipt of a license authorizing 


exportation. 
TECHNOLOGY 


The Bureau of Mines conducts a small research program on helium 
production and utilization at laboratories in Amarillo, Tex. 

Research in 1951 was directed primarily at solution of processing 
and operating problems arising from rapidly increasing helium 
demand, especially for high-purity Grade A helium, which is now 
required or preferred for almost all uses. Research was continued also 
on helium utilization, chiefly with regard to shielded-arc welding and 
assistance to industry in helium tracer projects to obtain data on oil 
and gas reservoirs. 

Research-staff members are available for consultation on helium- 
utilization and gas-processing features of mutual interest to those in 
other industries. 


Iron Ore 


By Jachin M. Forbes 


KO 
GENERAL SUMMARY 


HE LARGEST output of iron ore in history was recorded in the 

United States for 1951. Mines were called upon to supply un- 

precedented tonnages and were able to do so as a result of extraor- 
dinary efforts supported by good labor-management relations during 
most of the year. Transportation facilities for ore from the Lake 
Superior district were taxed to capacity but failed to establish a new 
high seasonal ore movement via the Great Lakes owing in part to bad 
weather at the end of the season. Supplementary tonnages amount- 
ing to about 6 million tons were transported all-rail direct from mines 
in the Lake Superior district to lower Lake furnaces. 

The strong demand for iron ore, which was related to rearmament 
and steel-expansion programs, stimulated widespread interest in un- 
developed and idle iron-ore deposits. A number of new mines were 
being developed during 1951 as well as old mines expanded or re- 
opened. Stockpiles of hitherto unsalable ore were subjected to con- 
centration and increased the supply of usable ore, and numerous inter- 
mittent producers of brown ore from small deposits enjoyed a good 
year. The tax benefits authorized by the Internal Revenue Act of 
1950 encouraged several large mining companies to plan construction 
of additional mills for an expanded production of beneficiated iron 
ore, including 10.5 million tons annual capacity of taconite con- 
centrates. 

Foreign trade was highlighted by initial receipts of ore from two 
major developments that are expected to be important in the pro- 
spective supply pattern of the United States. The Iron Mines Co. of 
Venezuela, a subsidiary of Bethlehem Steel Co., announced the ar- 
rival of the first shipload of Venezuelan ore from the Pao mine in 
April, and the Liberia Mining Co. also began shipments during 1951. 
Development proceeded apace toward early production from other 
new sources in Quebec-Labrador and Venezuela. | 

The St. Lawrence Seaway, which would greatly facilitate movement 
of iron ore from the Quebec-Labrador deposits, was again discussed 
extensively before Congress in 1951. New urgency was indicated as 
a result of the need for Canadian ore. However, delaying tactics 
used by opponents of this project continued to be effective. Cana- 
dian authorities announced that if the United States was not prepared 
to complete the Seaway as a joint effort, plans would proceed for an 
all-Canadian project. 
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Salient Statistics.—Usable iron ore produced from domestic mines 
totaled 115.9 million gross tons in 1951. An additional half million 
tons of byproduct ore obtained from treating pyrites brought the total 
to 116.5 million tons, 19 percent higher “than 1950 and 10 percent 
higher than 1942, the highest year of previous record. Each of the 
producing districts increased production above 1950, with the Lake 
Superior district providing the greatest increase in quantity and 
Western States the greatest percentage increase. Nearly three-fourths 
of production was of direct-shipping grade, and the remainder was 
concentrated or sintered. Although the quantity of beneficiated ore 
increased substantially in continuation of the trend apparent for many 
years, the percentage of production that was treated dropped as a 
result of a larger increase in direct-shipping ore. Concentrated- or 
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FicunE 1.—Production of iron ore in the United States, 1880-1951. 


sintered-ore production | is limited by mill capacity and_ necessarily 
increases slowly, while the output of open-pit direct ore fluctuates in 
quick response to demand. The bulk of all production was of the 
hematite variety (Fe;O;) with only 10 percent of the erts NG 
as magnetite (eh) and 3 percent brown ore (Fez0,-X 
carbonate or siderite (FeCO;) was produced separately, SEET Bast 
eee brown ore includes some carbonate not: differentiated statisti- 
cally 

Shipments of iron ore did not differ substantially in quantity from 
production and increased a similar percentage above those of 1950. 
Reported value at the mines, on the other hand, increased 30 percent 
owing to higher prices as well as the larger tonnage. Average value 
per ton increased $0.47 to $5.46 in 1951. 
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Imports of iron ore increased again in 1951, with substantial assist- 
ance from new sources. One-third of the 23-percent increase over 
1950 imports came from Venezuela, and one-fourth was attributable 
to increased receipts from Sweden. Nevertheless, Chile continued 
to be the leading supplier with 27 percent of the total. Exported 
iron ore went to Canada and Japan with only small lots to other 
destinations. Canada is normally a large user of United States ore; 
in turn, a substantial tonnage of Canadian ore is used in United States 
furnaces. In 1951 the export market again included Japan. The ore 
supplying this trade came from mines in California, Nevada, and Utah. 

Consumption of iron ore was virtually all in iron and steel furnaces 
or sintering plants which merely treated the ore before consumption 
with untreated ores. The total reached a new high of 114.8 million 
tons including approximately one-half million tons for nonmetallurgical 
use. Thus, the supply of iron ore in 1951 exceeded requirements, and 
furnace stocks were greatly improved over the precarious position 
obtaining at the beginning of the year. 


TABLE 1.—Salient statistics of iron ore in the United States, 1948-51 


1948 1949 1950 


1951 
Iron ore (usable; ! less than 5 percent Mn): 
Production by districts: 
Lake Superior............... gross tons..| 82,630, 430 68, 494, 123 79, 627, 294 93, 946, 990 
Southeastern...................... do.... 8, 365, 390 7, 601, 822 7, 507, 508 8, 587, 408 
Northeastern. .................... do.... 4, 422, 971 3, 863, 833 4, 474, 834 5, 180, 959 
ia BEE do.... 5, 104, 703 4, 441, 671 5, 860, 756 8, 181, 465 
Undistributed (byproduct ore)....do.... 479, 998 535, 998 574, 969 607, 
gly) EE do....| 101,003, 492 84, 937, 447 98, 045, 360 | 116, 504, 672 
T oS Eee — —_ _ ——————— o] 
Production by types of product: 
th EE gross tons..| 76,882, 338 63, 970, 016 70, 309, 322 85, 281, 923 
Concentrates. ..........-.--.----- do....| 19,055,357 10, 412, 630 22, 810, 818 25, 708, 840 
A cece coe ccc ess ccsece do.... 4, 585, 700 4, 018, 794 4, 350, 251 4, 045, 278 
Byproduct material (pyrites cinder and 
ar AA gross tons... 470, 998 535, 998 574, 069 568, 631 
dic NEC do....| 101,003, 492 84, 937, 447 98, 045, 360 | 116, 504, 672 
Production by types of ore: 
ematite............ ll lll. gross tons..| 90,686, 138 76, 262, 577 87,156,235 | 101, 530, 954 
Brown ore....-.--.-..-.---.--.--- do.... 2, 176, 149 1, 545, 595 2, 615, 402 3, 014, 761 
Magnetite lll ll ll... do.... 7, 661, 207 6, 593, 277 7, 698, 754 11, 390, 326 
Byproduct material (pyrites cinder and 
sinter).....---------------- gross tons. . 479, 908 535, 998 574, 969 568, 631 
o AA gross tons..| 101,003, 492 84, 937, 447 98, 045,360 | 116, 504, 672 
Bbhipments -.---------2-----0MOo do....| 100, 821.714 84, 687, 275 97, 764, 410 | 116, 230, 052 
Ke re $394, 460, 751 | $381, 516,831 | $487, 990, 404 | $634, 728, 583 
Average value per ton at mine.......... $3. 91 $4. 50 $4. 09 $5. 46 
Stocks at mines Dec. 31......... gross tons.. 6, 284, 773 5, 333, 660 5, 725, 669 5, 509, 466 
Imports A A do.... 6, 001, 677 . 7,391, 291 4 8, 281, 237 10, 145, 415 
Valto PEERS NR d $27, 271,681 | $36, 707, 534 | $ $43, 068, 428 | $59, 627, 587 
EXpOrlS..... ema SE e eS gross tons.. 8, 080, 066 . 424,776 4 2, 550, 738 4, 205, 038 
Valü8 orcos arde dd uda d $13, 744,979 | $14, 653, 817 | 4 $15, 716,509 | $30, 622, 063 
Consumption............... ---.Egross tons..| 100, 498, 557 89, 218,498 | 106, 610,273 | 114,837, 112 
Manganiferous iron ore (5 to 35 percent Mn): À 
Shipments...................... gross tons.. 1, 196, 933 962, 853 971, 069 1, 092, 825 
AA UN ed (5 $4, 040, 156 $4, 609, 432 $5, 385, 086 


1 Direct-shipping ore, washed ore, concentrates, sinter, and byproduot pyrites cinder and sinter. 
3 Includes 39,219 tons of iron ore from Puerto Rico. 

3 Excludes pyrites cinders. 

1 Revised rds 

ë Figure withheld to avoid disclosure of individual company operations. 
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PRODUCTION AND SHIPMENTS 


The output of crude iron ore, including ore to be beneficiated as 
well as direct-shipping grades, reached & new alltime high of 152.1 
million gross tons in 1951. Of this total, 67.1 million tons or 44 per- 
cent was processed to obtain 25.7 million tons of concentrate and 
4.9 million tons of sinter (an additional 18.4 million tons of sinter was 
produced at custom plants and consuming furnaces from iron-ore 
concentrates, fines, flue dust, mill scale, and other iron-bearing ma- 
terials). Beneficiation at the mines included log washing, various 
gravity methods, magnon separation, and agglomeration, princi- 
pally by sintering. Direct-ore production totaled 85 million tons, 
some of which was crushed and sized before shipment. Byproduct 
cinder and sinter, a high-iron content residue from pyrites used in the 


TABLE 2.—Crude iron ore mined in the United States, 1950-51, by State and 
variety, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


State Werer? Hematite | Brownore | Magnetite Total | Rank 
1950 
o AAA 137 6, 590, 287 4, 286, 200 |...-----...... 10, 885, 487 3 
AYXOOROS o See aebrE At AI AA 23, 000 23, 000 15 
A E EA 2 2 830, 731 |.............. 2714 831, 445 11 
IBOR ocaso ici: 111 213 999, 000 |.............. 999, 213 10 
EET E Cus Y ¿dad orar 87 12,691,101 AAA nore rere ar 12, 691, 101 2 
Luch E A 130 81, 503, 383 478, 985 186, 000 | 82, 168, 368 1 
Missouri -ea eee tiU" 3 569, 634 17,500 |---..-.------- 587, 134 12 
Navada EE EE A EE EE 5, 465 5, 465 17 
Now JOrSOy- cc caccacancecccess 7 E A AAA 1,090,826 | 1,090,826 9 
New Molito s2- Seu danse dace -— n Ó—À— — 14, 284 A 16 
Now VO be Eege 7 (D AEE 36,722,422 | 6,722, 422 4 
Pennsylvania.----------------- Wi E E E 1, 762, 540 | 1,762, 540 7 
Quoc AA REG S a A 2,590,723 |.............. 2, 609, 723 6 
25 MURORUM S AA eee E 2 3, 139, 026 | 3, 139, 026 5 
VA 0 RE A A 25,000 |:2.2 eese noue b, 14 
W«WISÓODSID.. o ccconercoccranias 2 UA E EE 1, 701, 638 8 
WY VOI: orto 1 A PA A 491, 906 13 
TOMES A EE 247 | 3 104, 387, 893 8, 406, 408 | 312,945, 177 |125, 739, 478 |........ 
Fereontof 00081... Sege e atelier erg e e 83.0 6.7 10.3 100.0 |........ 
1951 
EN ENEE 144 7, 444, 467 5,064, 960 |...........-.. 12, 509, 417 3 
AC EECHER 2. 25a beta deeg gé dä rl AA EE 6, 047 6, 047 19 
Californie, getest ée H AAA, KE 21,108,847 | 1,198, 847 10 
Ën PR IA 112. eis ceeccee e 1,783, 520 1... serons .1, 783, 520 8 
MICHA- Spaas FRE SAT 39 13, 015,014 1... cee A 18, 918, 614 2 
Minnesota.------------.------ 146 98, 824, 060 641, 846 703, 953 |100, 169, 859. 1 
Misuri EES 16 518, 221 85,400 |.............. 603, 621 18 
NEVADA. EEN 5 UD. [oca ds 73, 122 331, 327 14 
INOW SRISCY oe inca gege e a A PAI 1, 166, 495 | 1,166, 495 11 
New Mexico.....-....-------- (M A AA 32, 210 32, 210 17 
e ARA 7 LG SN EE 37,741,434 | 7,741, 434 4 
Panhsvivania::.l córaboc5 32 LM AA GE 1,878,743 | 1,878,743 7 
"TONOS EE 3 2, 000 117,000. |.---.-..------- 179, 000 15 
TONES A REA A 3, 447, 275 |.............. 3, 447, 275 6 
a ARA E AA 24,726,159 | 4,726, 159 5 
ES PRA RIO MEETS Y ess Li AAA Up 109. EE ; 18 
WISCONSIN as no corea 2 IA EE 1, 757, 234 9 
Vull Lo EE 1 1949 AA EE 616, 949 12 
gtt RICO. ec Ae l PAPA A 39, 219 39, 219 16 
Otel se A A 289 | 3 123, 339, 750 11, 207, 744 | 317,566, 229 |152, 113,723 |........ 
A A AAA 81.1 7.4 11.5 100.0 |........ 


1 Excludes an undetermined number of small pits. Output of these pits included in tonnage given. 
2 Semialtered magnetite containing varying proport one of hematite. 


3 Small tonnage of hematite for nonmetallurgical use included with magnetite to avoid disclosure of indi- 


vidual company operations. 
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manufacture of sulfuric acid, accounted for 568,631 tons, part of which 
was sintered. In all, 116.5 million gross tons of usable iron ore, 
including byproduct ore and a small tonnage from Puerto Rico, was 
produced at domestic mines and mills in 1951. The total was 19 per- 
cent greater than 1950, as was the corresponding shipments total of 
116.2 million tons. 

The number of active mines increased appreciably during 1951, 
chiefly as a result of intermittent small operations of marginal char- 
acter. However, the increase included several new mines of sub- 
stantial size operated by established companies. Of the 289 mines 
recorded, 46 produced over 1 million tons of crude ore each. Minne- 
sota, Michigan, and Alabama continued to produce the largest quan- 
tities, with 68, 12, and 7 percent, respectively, of the 115,936,041 tons 
of mine output. The Lake Superior district (Michigan, Minnesota, 
and Wisconsin) produced 93,946,990 tons or 81 percent of the total. 
Compared with 1950, this proportion was 0.7 percent lower, and con- 
sistent with the slightly smaller tonnage increase—18 percent for the 
district as compared with the 19 percent for the United States. 
Southeastern States (Alabama, Georgia, Tennessee, and Virginia) 
produced 8,587,408 tons or 7.4 percent of the total as compared with 
7.7 percent in 1950; the tonnage increase was 14 percent. North- 
eastern States (New Jersey, New York, and Pennsylvania) produced 
5,180,959 tons—4.5 percent of the total and 16 percent above the 
1950 production. Western States achieved the largest percentage 
increase in 1951; the 8,181,465 tons of output was 40 percent greater 
than in 1950 and represented 7.1 percent of total usable ore produc- 
tion, as compared with 6.0 percent last year. 


TABLE 3.—Crude iron ore mined in the United States, 1950-51, by State and 
mining method, in gross tons 


[Exolusive of ore containing 5 percent or more manganesé] 


1950 1951 
State Und waa 
nder- : nder- 
Open pit ground Total Open pit ground Total 

INT e ecce eee 4, 534, 737 | 6,350,750 | 10,885,487 | 5,423,623 | 7,085,794 | 12, 509, 417 
e EE woe ce , 000 23,000 |............ 6, 047 6, 047 
e ee EE 831, 445 |...........- 831, 445 | 1,198,847 |............ 1, 198, 847 
Oeorgia 999, 213 909, 213 | 1,783. 520 |...........- 1, 783, 520 
Michigan....................- 846, 986 | 11,844, 115 | 12, 691, 101 1, 085, 662 | 12, 832, 952 | . 13, 018, 614 
Minnesota... Ge Ee 78,363,335 | 3,805,033 | 82, 168, 368 | 06, 431,377 | 3,738, 482 | 100, 169, 859 
IVECO y -0000an 586, 665 469 587, 13 506, 161 97, 460 603, 621 
A 5,465 |............ 5, 465 331,327 |............ 331, 327 
AR AAA VE 1,090,826 | 1,090,826 |...........- 1, 166, 495 1, 166, 495 
New Mexico.................- 14, 284 |............ 14, 284 32,210 |. 22255222- 32, 210 
New "or AAA 4, 261, 761 2, 460, 661 6, 722,422 | 4,310,190 | 3,431, 244 7,741, 434 
Pennsylvania................. 659, 514 | 1,103,026 | 1,7062, 540 659, 537 | 1,219, 206 1, 878, 743 
gd AAA PE A A 179, 000 |..........-. 179, 000 
WORDS: A maU 2, 599, 723 |............ 2, 699,723 | 3,447,275 |--.-.-.-.-.- 3, 447, 275 
Olalla cuida cacas 3, 139, 926 |............ 3, 139,926 | 4,726,159 |............ 4, 726, 159 
Virginia. geg seier Se 25, 000 [2.5 score 25, 000 T; 499 luae ao wie» 7, 753 
WISCONSIN. 2 ege dese erugeet 1,701,638 | 1,701,038 |............ 1, 757, 234 1, 757, 234 
EH 491, 906 491,906 |...........- 616, 949 616, 949 
AAA A A kL es. CSN E 39, 219 

¿e AA cane 96, 867, 841 | 28, 871, 637 |125, 739, 478 |120, 161,860 | 31, 951, 803 | 152, 113, 723 
Percent of total............... 71.0 23.0 100. 0 79.0 21.0 100. 0 


IRON ORE | 673 


TABLE 4.—Crude iron ore shipped from mines in the United States, 1950-51, 
by State and disposition, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


1950 1951 


State To benefi To b 
Direct to | ^9, penel- Direct to | 70 benef- 
ciation Total ciation Total 
consumers plants consumers plants 

Alabama- A O Se 5, 392,939 | 5,590,540 | 10,983,479 | 6,200,469 | 6,303,185 | 12, 503, 654 
Arkansas RO A CODE OMM: 23, 000 23, 000 47 6, 000 6, 047 
California... 32a co esc sess 849, 489 |...........- 849, 489 | 1,182, 799 |............ 1, 182, 709 
E DEEN Tee 13 999, 000 999, 213 |............ 1, 783, 520 1, 783, 520 
Michigan- A um RARE 12, 821, 344 |............ 12, 821, 344 | 13, 533, 359 202,975 | 13,826, 334 
Minnesotaā.------------------- 45, 760, 242 | 36, 334, 262 | 82, 094, 504 | 56, 394, 120 | 43, 972, 058 | 100, 366, 187 
MISOU AI d das 19, 169 567, 965 ` 587, 134 2. 500 601, 011 603, 511 
eebe O MR 5,465 |............ 5, 465 299, 010 |............ 299, 010 
New ICI. coros 138, 451 987,940 | 1,126. 301 193, 143 989, 544 1, 182, 687 
Now MesxinO concretarse 14, 284 |............ 14, 284 32, 210 |............ 32, 210 
o IA ute rex 126,488 | 6, 591.792 | 6,718, 280 112,686 | 7,633. 037 7, 745, 723 
o AAA, A 1,750,115 | 1,750,115 |............ 1,876, 904 1,876, 904 
A TS, A A PA A AA 179, 000 179, 000 
O EA AA AA 2.599, 723 | 2,599,723 |............ 3, 447, 275 3, 447, 275 
Miu A e CES de WX 3, 111, 167 |............ 8,111. 167 | 4,637,239 |............ 4, 637, 239 
VISIBIALL TA A, te RR re 25, 000 25, 000 7,248 |...........- 7, 248 
LI Ee e KR 701, 619 |............ 1, 701.619 | 1,745,120 |............ 1, 745, 120 
Wyoming. EE 491,906 |............ 491, 906 616, 949 |...........- 616, 949 
a AA E A DEI 39,219 J... 39, 219 

ZK EES E 70, 432, 776 | 55, 469, 337 |125, 902, 113 | 84,906, 127 | 67,084, 509 | 152, 080, 636 
Percent of total............... 56.0 44.0 100. 0 55.9 44.1 100. 0 


TABLE 5.—Iron ore mined in the United States, 1950-51, by mining district and 
variety, in gross tons 


[Exclusive of ore containing 5 percent or more manganese} 


Lake North- 
Southeastern Western 
Variety of ore Superior eastern Total 
1950 
Crude oro: 
Hematite.................... 95. 896, 122 6, 599. 500 (y) 1,892, 271 | 1 104, 387, 803 
Brown ore................... 2 478, 985 5, 310, 200 |.............. 2, 617, 223 8, 406. 408 
Magnctite..........------..- 3 186, 000 |.............. 1 9, 575, 788 3, 183, 380 1 12, 945, 177 
Total..... EEN 96, 661, 107 11, 909, 700 9, 575, 788 7, 692, 883 125, 739, 478 
Usable fron ore: 
Hemnatite.................... 79, 229. 737 6, 427, 223 (1) 1, 499, 275 1 87, 156, 235 
Brown ore................... 2 335, 470 1, 080, 285 |.............. 1, 109, 647 2, 615, 402 
Magnetite........-.....--..- 62,087 |-------------- 1 4, 474,834 3, 161, 833 1 7, 698, 754 
Total... Se 79, 627, 204 7, 507, 508 4, 474, 834 5, 860, 755 97, 470, 391 
1951 
Crude ore: 
o EA AS 114, 499, 908 7, 446, 467 (1) 1, 393, 375 | 1 123, 339, 750 
Brow O Oran oia 641. 846 1,038,223. licasoniecóna es 3, 532, 675 11, 207, 744 
Muguetlte.. eseu séchere 703, 963 |.............. 1 10, 786, 672 6, 036, 385 | 1 4 17, 566, 229 
Tafel ERA PARO 115, 845, 707 14, 479, 690 10, 786, 672 10, 962, 435 | 4162, 113, 723 
Usable iron ore: 
Hematite EEN 93, 356, 118 7, 144, 625 (1) 1,030,211 | 1101, 530, 954 
O PA raa 3 452, 405 1, 442, 783 |.............- 1, 119, 573 3, 01 4, 761 
EA ICAA 138, 467 |.............- 1 5, 180, 959 6, 031,681 | 14 11, 300, 326 
AAA 93, 946, 990 8, 587, 408 5, 180, 959 8, 181, 465 | 4115, 936, 041 
1 EDI, tonnage of hematite included with magnetite to avoid disclosure of individual company 
operations. 
2 Produced n SE County; not in the true Lake Superior district 
3 Approximat 


4 Total includes 39,219 tons mined in Puerto Rico 
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TABLE 7.—Iron ore produced in the United States, 1950-51, by State and vari- 
ety, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


1950 1951 
SEN H B M H B M 
ema- rown agne- ema- rown agne- 
tite ore tite Total tite ore tite Total 
Alabama...........- 6, 427, 010| 872, 734|.......... 7, nm 744| 7,144, 155|1, 041, 838|.........- 2 8, 185, 003 
a tado aa d a ia , 
California. .......... 830, 731|..........- 4| 831,445|...........]......-.- 1,108,847| 1,198,847 
Georgla.............. 13| 202, 214|.......... 202, 427)_...-.-..-. 357, 284 ----- » 754 
Michigan. ........... 12, 691, 101]... ......].......-.. 12, 601, 101] 13, 703, 901|......--.|....-...... 13, 703, 901 
Minnesota........... 04, 836, 998 335, 470| 62, 087 65, 234, 555 77, 804, 983| 452,405]  138,467| 78, 485, 855 
Missouri............ 176, 638 7, C00 EEN 194, 188 155, 057 17, 51 519]. esos 172, 576 
Nevada. A AS AS 5, 465 6, 465 258, 205].......-- 73, 122 331, 327 
New Jersey..........]..........]|. -..-.--- 586, 347] 586, 347)--..--.....]...--.--- 058, 745 058, 745 
New Mexico.........|...-.... ..]. -.---.-- 14, 284 14,0984]... eese ao] e e eer 32, 210 32, 210 
New York........... (Do v eege 12, 772, 149} 2, 772, 149 O E 13, 304, 385| 3,304, 385 
Pennsylvanía.......|..........].....-... 1, 116, 338} 1, 116, EE EE 1, 217, 829| 1,217, 829 
dy bo. EM AP A A AA 470|  35,438|.........- 35, 908 
ji» MEDI Tc Ce: 1, 182, 1471. 1, 182, 147|........... 1, 102, 054|. ......... 1, 102, 054 
[041 ucc A AA 3, 139, 926 3, 130, P rao Pci sd: KH S MUN 4, 726, 150| 4,726, 159 
Wisconsin. .......... 1, 701, 638|. Le 1, ch Geo 1, 757, 204 AA EE 1, ck 234 
Wyoming. ........-- E A A 491 616, 949)... fl , 949 
Puerto AT, E E A A AA AAA A 39, 219 3, 219 
Total.......... 187,156,235|2, 615, 402]! 7, 698, 754/97, 470, 391|1101,530,954|3, 014, 761|111,390,326|115, 936, 041 
Byproduct ore: 3 
ev A O A A EE 
Michigan: A EA A PA RR rna RS 
Delaware........]] | || | || | A AA E BEEN 568, 631 
ennesseo. ......|7-.. ..--..|.-.-......|------.-.. 574, 069 
Virginia. ........ 


Eege | | ES |S | rn. | RE. |S | cn nsn opea 


Grand total. . .187,156,235|2, 615, 402|! 7, 698, 764/98, 045, 360|1101,530,954|3, 014, 761/111,390,326/116, 504, 672 


1 Small tonnago of hematite included with magnetite to avoid disclosure of individual company operations. 
2 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 
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TABLE 8.—Shipments of iron ore in the United States in 1951, by State and use, 
in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Iron and steel Total 
————M— Mis- 
State Direct Cement| Paint | cella- 
shipping | Sinter ! On neous piis Value 
ore 
Mined ore: 

Alabama............ 6, 200, 161| 950, 020| 1,031, 242]........|.......- 308| 8,181, 737/$34, 799, 951 
Arkans88............| 47|.........- »290| aee A PA ; 3) 
California. .........- 1, 169, 060]...........|...---...- 10, 000|........ 3, 789| 1,182, 799 (2) 
E A AO PA 3045, 104 AE AS PE A 1, 339, 248 
Michigan............ 13, 500, 706|.........- 78, 262|.......- 32, 653|........ 13, 611, 621| 81, 765, 748 
Minnesota........... 56, 394, 129| 194, 971|21, 575, 427| --------|--------ļ-------- 78, 164, 527|411, 468, 895 
Missouri............ , BO... 169, 966|........ |... ... |- ------- 172, 466 2 
Nevada..........-.. 298. 563]. O RA PEN bees 447 299, 010 898, 306 
New Jersey.......... 193, 143].......... 454,555| 9,967 74 191 657.930| 7,810, 776 
New Mexico......... 20.8051... os os Ionas erus V.H: 1. A PR 32, 210 2 
New York. 112, 686| 2,914,350} 500,068] 3.900) (3) |[3118,527| 3, 649, 531| 39, 819, 368 
Pennsylvania........|.......... 756, 461| | 4658,572|........|........|---..--- 1, 215, 033 3) 
Tennessee. ..........]..........|--.---.-.. 25.008]... A A 35. 142, 447 

et EROS RP AA 91, 769|  960,788]........| 574|........ 1, 053, 131 
Uta... chess 4, 630, 843|. el, 6, 390|........|.---.--- , 289] 10, 141, 653 
Mirginia AAA AO A AA neis 7, 248|........ 
Wisconsin. .......... bL 745.1201: ecl neue ce PA PR cc en we eae 1, 745, 120 3) 
Wyoming........... 616, 040]... ee asses E AA A 16, 949 3) 
Puerto Rico......... Ey E] A A A lee bas AR 39, 219 225, 509 
Undistribtited 4... A AA A E PA PA EE 41, 650, 747 

d NN EE 84, 932, 431| 4, 907, 577/25, 623, 838| 33,168] 40, 549] 123, 212/115, 660, 775/630, 062, 648 

Byproduct ore: $ 

Colorado. -----...... 
Delaware............ 
Michigan............|p---.---.. 500: 2711: A A A eue 560, 277| 4, 665, 935 
Tennessee. .......... 
Virginia. ............ 

Grand total....... 84, 932, 431} 5, 476, 854/25, 623, 838| 33, 168| 40, 549| 123, 212|116, 230, 052/634, 728, 583 


1 Exclusive of sinter produced &t consuming plants. 

3 Values that may not be shown separately are combined as “*Undistributed.”” 

3 Small tonnage used as earth pigments included with miscellaneous. 

4 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 


PRINCIPAL MINES 


The domestic iron mines producing over 500,000 gross tons of crude 
ore each in 1951 are listed in table 9. "The order of listing is based on 
the tonnage of material mined before treatment and without respect 
to iron content; thus mines producing low-grade material that is 
subsequently processed to eliminate a large percentage of gangue 
material are considered comparable in size to mines producing similar 
tonnages of direct-shipping ore. In the Lake Superior district a 
number of mines producing from continuous ore bodies have been 
consolidated into single operations as small pits have grown into large 
excavations. "These are now identified by group, and account for the 
disappearance from the list of some large producers in past years. 

Forty-six mines reported an output exceeding 1 million tons each in 
1951 and together supplied 64 percent of total crude-ore production. 
Two mines listed in this group in 1950 reduced output below the 
million-ton level and were replaced by 10 mines listed below that level 
in 1950. Of the 46 mines, 31 were in Minnesota, 4 each in Alabama 
and New York, 2 in Utah, and 1 each in California, Michigan, Penn- 
Sylvania, Texas, and Wisconsin; 37 were open-pit mines, 6 under- 
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ground, and 3 combined operations. In 1950, 38 million-ton mines 
produced 59 percent of the total crude-ore output. 

Forty-three mines, producing 500,000 to 1,000,000 tons each, sup- 
pace 19 percent of crude ore produced i in 1951. Of these, 23 were in 

innesota, 11 in Michigan, 4 in Alabama, and 1 each in Missouri, 
New Jersey, Utah, Wisconsin, and Wyoming. Eighty-three percent 
of all crude iron ore mined in the United States during 1951 came from 
the 89 mines listed in table 9. 


TABLE 9.—Iron-ore mines in the United States in 1951, by size of crude output 


Production 
TN un. (gross tons) 
ange or ining 
Name of mine State Nearest town district method 
Crude | Usable 
ore ore 
Sherman---.---------- Minnesota....| Fraser....... Mesabl...... Open pit...... 8, 556, 115| 8, 556, 115 
Rouchleau------------|----- AIR Virginia. le e GE Wie do. osse. 6, 189, 313 6, 153, 931 
HüUllRUust ca Ee cs (o AA HIDDIDO 1... s Li EN cues UP A 5, 937, 572| 5, 787. 727 
Mountain Iron. ......|..... A Mns MS ex d6. Loss A o loses 4, 208, 392 3, 820, 002 
ron 

Mahoning” --...:. zesle sas o A, Hibbing. >.< los A SET do--------| 3, 454, 738| 3, 464, 738 
EE EE, VE G65 een Chisholm. -<Lasiss dO saco A fo RA 3, 262, 183| 3, 255, 592 
BENTON. ¡Piura New York....| Star Lake...| Adirondack. |..... dox owed: 2, 852, 285| 1, 031, 102 
Loue Bitar. tente TEIAS e Daingerfield.| East 'Texas..|..... dO. iile: 2,816, 275| 650,319 
Gross Marble......... Minnesota....| Marble...... Mesabi.....|..... dOrcssecac 2, 651, 924| 1, 307, 541 
YEMA TEA RATO ER E Coleralne. ..|..... PA WEE do ---| 2, 473, 847| 1, 362, 440 
BD. PA aen gei Dni ica in Eveleth.....|..... ENEE Combined. ...| 2, 414, 166 2, 444, 166 

ill-Trumbull--------|----- doce Marble. 2i. zi. AS Open plt.....- 2, 259, 480| 805, 557 
Wenonsise cosacos Alabama...... Bessemer...| Birmingham. ER 2,162, 187| 2,076, 641 
E EE ER SÉ Minnesota. ...| Gilbert. .... Mesabi..... Open pit...... 2, 079, 830| 2, 004, 309 
Canton: aee ae salas Os ia Biwablik....|..... dO. Seco aen ^ o RIA es 1, 972, 614| 1, 972, 614 
CATISIOO dE tes beau do--------| Coleraine- -.-|----- (00... .d0........| 1,947,694| 024, 036 
Cornwall-Lebanon.... Pennsylvania. Lebanon....| Cornwall....| Combined. ... 1, 878, 743| 1,217,829 
Holman Cliffs. ....... Minncsota....| Taconite....| Mesabi...... Ger DE eg 1,768, 519| 931,513 
OLE O dos < So MM e Coleraine ...|.....do......|].....d0........| 1, 711, 077 797, 797 
Iron Mountain. ...... UOS La A Cedar City.. xr Moun- |..... RE PHA 1, 707, 721| 1, 707, 721 

ain. 

A leases E A GOs thee ce eL RIA A rt, VES 1, 674, 838| 1, 674, 838 
Matlor: MN osas Michigan..... Ishpeming..| Marquetto.. Underground | 1, 635, 256, 1, 635, 256 
Patrick. 22 ese Minnesota....| Nashwauk..| Mesabi...... Open pit...... 1,518,409| 533, 264 
Galbraith 22-222; 2..}--5.- OS, FER o os oil serie Ao AN do.........| 1,497,640| 744, 125 
Embarrass! J s|- dó 555 Biwabik....|..... jf CO TES a e 1, 480, 112| 1, 480, 112 


Ned EEN New York....| Mineville...| Adirondack.| Underground.| 1,480,105] 973, 498 
e 


Ishkooda. ............ Alabama...... Bessemer- --| Birmingham|..... (o Ca E 1, 466, 581| 1, 408, 556 
Halopogu S ess Minnesota....| Nashwauk..| Mesabi. .... Open pit...... 1,410,320| 366, 772 
South Agnew.........|..... dO c conso] IBID. iis E E ELA ed TL A 1, 410, 061| 1, 269, 399 
Hawikitis 2 soe es) sillas d0.-......| Nashwauk..|..-.. do. - -....d0........| 1,380, 634| 666, 848 
Chateaugay..........- New York.... x x Moun-| Adirondack.| Combined ....| 1, 386, 600| 381, 406 
ain, 
Muscoda---.-.------- Alabama...... Bessemer...| Birmingham. bae de 1, 332, 057| 1, 279, 364 
MaeIntyre. .......... New York....| Tahawus....| Adirondack.| Open pit...... 1,330,730| 716,878 
Bray E A Minnesota....| Keewatin...| Mesabi......|..... do........| 1,287,066] 946,006 
As A IA E eases PEA Nashwauk..|....- BOs» tes pass ua AAA 1, 264, 730| 034.206 
HILL Année he ege do cass] Calumet... os AA OS do........| 1,257, 200| 699,843 
Blackburn............ Alabama...... Russellville.| Birmingham|..... OD. doux 1,200,000| 248,352 
Arctürus 5 A Minnesota....| Marble...... | ee ase Us OS 1, 184,694) 517,018 
Eagle Mountain...... California. .... Lesen Cen- | Eagle Moun- |..... AOS 1, 183, 247| 1, 183, 247 
er. tain. 
Susquehanna......... Minnesota....| Hibbing..... Més88bL.A cosas ls A 1,178,762| 999,267 
IA salus cn fo Ko eg es BOVO Vasari loss AA (oe a Ko PROA 1, 159, 458| 758,208 
Donncanw A aa Go? PA hl ER E EEN SA EE Ae, 1, 137, 463| 874,053 
OISOnm E serus dos ut Nashwauk. .|..... 0: | eee AAA , 135, 523| 464, 453 
Montreal............. Wisconsin..... Montreal....| Gogebic..... Underground.| 1, 119, 703| 1, 119, 703 
Longyear............- Minnesota....| Hibbing..... Mosabi...... Open pit...... 1,083,708| 974,694 
ME Ein. m. ¡TARMA YD Biwabik....|.....do HAO cs 1,009,089| 464,820 
Pyuo EAS Alnbama...... Bessemer.... Birmingham “Underground. 988, 647| 988, 647 
Mesnbi biet "cce Minnesota....| Keewatin...| Mesabi...... Open pit...... 976,317| 585,711 
BerantamE e ntc lod (105: 2. EHBBID..... 1.2 o « |: SRI [BER OS A 950,840| 950,840 
ACI oe ca Alabama...... Woodstock..| Birmingham|..... A 950,000} 190, 511 
Blowout-------------- GANSE e A Cedar City.. mm Moun- |..... dra 914, 440 914, 446 
ain. 
Auburn Group--.-..- Minnesota....| Virginia..... Mesabi-..---|----- AA 914, 208} 914,208 
Russellville No. 14....| Alabama...... Russellville.| Birmingham|..... on FEM 900,000| 177,918 
Ploneer 2-1 o Minnesota....| Ely......... Vermilion...| Underground.|  808,767| 808,767 


Esa ii $2025 ls sI DRA Eveleth..... Mesabi...... Combined....| 811,786| 811,786 
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TABLE 9.—Iron-ore mines in the United States in 1951, by size of crude output— 


Continued 
Production 
e geg (gross tons) 
ange or g 
Name of mine State Nearest to wn district method 
Crude | Usable 
ore ore 
Buck Unit............ Michigan..... Iron River..| Menominee.| Underground.|  752,865| 752,865 
Bennett. ............. Minnesota....| Keewatin...| Mesabi..... Combined....| 713,645| 019,857 
Maas..............-.- Michigan..... Negaunee...| Marquette..| Underground.|  712,474| 712,474 
Portsmouth........... Minnesota....| Crosby...... Cuyuna..... Open pit...... 708, 537| 516,652 
Columbia.............]..... do......... Virginia..... Mesabi......|..... Ca Ko A 707,029| 683,615 
Taconite Plant.......|.....do........ Aurora......|..... (a Le ROA EE ol AA 703, 953| 138, 467 
A ee me do. ei Hibbing.....|..... Cs Ly E COMA: Ls E 703,892| 615, 567 
Cliffs Shaft. .......... Michigan..... Ishpeming. .|.Marquette..| Underground.| 700,346 700, 346 
A A Minnesota....| Bubl........ Mesabl...... Open pit...... 684,041| 483,380 
Warner 1.............. Alabama...... Russellville.| Birmingham|..... Eege 675,000] 135,673 
Prindle............... Minnesota. ...| Virginia..... Mesabi......|..... 00.2.2227 661,620| 281,668 
Spring Valley.........|..... do......... Ostrander... dera EC TO 641, 846| 452,405 
nn. 
South Longyear. .....|..... do........ Hibbing..... Mesabi......]..--- do.........| 641,318] 518,842 
ary. Re meaner eee Wisconsin... - Hurley...... Gogobic..... Underground.|  637,531| 637, 531 
Athens............... Michigan..... Negaunee...| Marquette..|..... do......... 630, 804| 630,804 
Newport..............|....- do... Ironwood...| Gogebic.....|..... dO. cuss: 624,835] 624, 835 
North Harrison....... Minnesota...) Nashwauk..| Mesabi...... Open pit...... 620,235| 167,791 
Sunrise. .............. Wyoming..... Sunrise...... Wyoming...| Underground.|  6016,949| 616,949 
Hiawatha............. Michigan..... Iron River.. Menominee. hisss d6. scie 602, 531| — 602, 531 
Wauseca..............|...-. re AMAN [UA do.....--|----- lr LBE, GES (e Co AR 506, 113| 596,113 
Geneva...............].---. [> Lo A Ironwood. ..| Gogebio.....|..... do........ 592,650| 592,659 
Anvil-Palms-Kewee- |.....- don. ll Bessemer....|..... NEE, esse do........ 588, 288! 588, 288 
naw. 
Godfrey. ............. Minnesota....| Chisholm...| Mesabi......|..... o, eu. 576,999| 576,999 
Biwabik..............]...-. do. Biwabik....|..... do....... Open pit...... 552,882| 248, 490 
Charleson concentra- |..... Ca Ce ere Virginia.....|..... je AAN LA, LA 544, 212| 198, 971 
or. 
Kevin................]....- do..... ...| Cooley......|..... Lol, EE, EE do......... 543,973| 164,635 
Section 18.............|..... doi ns Hibbing.....|..... A [eacus (Lo AN 540,957| 468, 994 
Homer-Minckler 2....| Michigan..... Iron River..| Menominee.| Underground.| 540,690] 540,690 
` Sherwood.............|..... do.........]....- AO A A: lO PRA. ol SEN 537, 421| 537, 421 
Wyoming............. Minnesota.... je re Mesabi.... | Open pit...... 529, 943| 529,943 
n Iwp 
Iron Mountain. ...... Missouri...... Hoo OUD; en OED: Combined....| 515,611] 152,447 
ain. aln. 
Scrub Oaks........... New Jersoy...| Dovor....... PS .and SE,| Underground.|  513,026| 201,607 
Foelgh................- Minnesota....| Ironton..... Cuyuna..... Open pit...... 508, 992| 437, 467 
ehr AO A (o Lo ARPA Ely......... Vermilion...| Underground.| 606,284] 500,284 
Output of 89 mines producing more than 500,000 tons of crude ore cach............... 125,841,271| 95,909,065 
Output of 12 mines producing 400,000 to 500 ,000 tons of crude ore each................ 5, 281, 240| 4, 028, 772 
Output of 15 mines producing 300, 000 to 400, ,000 tons of crude ore each. ..............- 5, 258, 567| 4, 133, 419 
Output of 35 mines producing 200,000 to 300, 000 tons of crude ore each................ 8, 763, 762| 6, 999, 132 
Output of 32 mines producing 100,000 to 200, ,000 tons of crude ore each LLL 4, 506, 682| 3, 152, 895 
Output of 20 mines producing 50, 000 to 100, 000 tons of crude ore each. 1, 499, 619| 1,067, 797 
Output of 86 mines producing under 50, 000 tons of crude ore ech. 962, 582 644, 961 
Grand total United States (289 mines)... 152,113,723| 115,936,041 
1 Shown as Warner-Auxford in 1950. 
2 Shown as Homer-Minckler-Cardiff in 1950. 


United States production of sinter for consumption in iron and steel 
furnaces during 1951 increased 21 percent above the 18,740,217 tons 
in 1950, reflecting new capacity installed during 1950 and 1951. Iron- 
bearing materials consumed in the manufacture of sinter included 
16,795,596 tons of iron ore, 5,110 tons of manganiferous ore, 8,784,589 
tons of flue dust, 457,277 tons of mill cinder and roll scale, and 640 340 
tons of pyrites cinder. Included in the above figures but not identified 
were at least 20,000 tons of aniline sludge. The total, 26,682,912 tons, 
resulted in a conversion yield of 85 percent, 4 percent less than in 1950. 
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Sintering plants at mines in 5 States produced 4,945,278 tons (22 per- 
cent of the total), and plants at blast furnaces and custom mills in 14 
States produced 17,697,754 tons (78 percent). 


TABLE 10.—Production and consumption of sinter in the United States in 1951, 
by States, in gross tons 


Sinter consumed 
Sinter —————————— 
State ; 
produced | Tn blast In steel 
furnaces furnaces 
ATG AAA A A Ae DE Cere 1, 430, 441 1, 670, 198 - 87,590 
Califormnia..... A EE 
Colo TAO is a a oe entre eet tae aa 1, 817, 258 1, 825, 713 |.............. 
A er aed A II A 
DAA WTO iia EE LKE AMA WEEN 
jp» EE 1, 001, 291 991, 831 107, 184 
E NN a AO 1, 814, 624 1, 409, 377 427, 874 
a bari EE 
A A A AA 
Tennessee. de EE EE 475, 661 794, 861 45, 827 
West Viena. us tds 
TE WEE 547, 298 556, 659 |.-...---....-. 
Minnesota... . osi odds E ROiaaotbdmelORMDE Aud waste maed 1904 901 E ol tee pne eee 
NOW York... ue eO melec4xenccs IMEEM CUN UE 4, 655, 538 1, 818, 090 137, 671 
A AA EE 3, 658, 102 4, 135, 550 338, 046 
Pennsylvania: A EE 6, 893, 733 7, 698, 597 374, 019 
ANS tigen 2 Lo A « 91, 903 91, 656 |.............- 
TOA BEE E O IN oe 22, 643, 032 20, 992, 532 1, 519, 111 


REVIEW OF LAKE SUPERIOR DISTRICT 


Production and Shipments.—Responding to extraordinary demand, 
mines and mills in Michigan, Minnesota, and Wisconsin produced 
93,946,990 gross tons of usable iron ore (containing less than 5 percent 
manganese) in 1951, establishing a new record high and exceeding the 
previous high of 1942 by 3 percent. The Mesabi range alone pro- 
duced 73,574,908 tons (63 percent of all domestic usable ore) and an 
equal percentage of all direct-shipping grades. The 6 ranges together 
supplied all of the Lake Superior production, with the exception of 
452,405 tons of brown ore from mines in Fillmore County, Minn., 
which is not considered part of the true Lake Superior district. De- 
ducting brown ore from the States’ total above, the Lake Superior 
district produced 93,494,585 tons, or 80 percent of the total usable 
output. In addition, 1,007,611 tons of ore containing (natural) 5 per- 
cent or more manganese was produced, principally from the Cuyuna 
range. Including both Fillmore County and manganiferous produc- 
tion, the entire district output was 94,954,601 tons. The correspond- 
ing shipments total was 94,485,801 tons, of which 93,069,033 tons was 
iron ore from the 6 ranges, 452,235 tons was brown ore from Fillmore 
County, and 964,533 tons was manganiferous ore. 

Railroad weights of iron and manganiferous ores shipped from 
United States mines in the Lake Superior district, as reported 
by the Lake Superior Iron Ore Association, totaled 94,488,009 tons, 
of which 86,952,792 tons was transshipped via the Great Lakes 
water route and 7,535,217 tons went to furnaces via all-rail. 
the all-rail shipments, about 6,000,000 tons went to furnaces normally 
supplied by the water route. This was an emergency measure of 
proportions that may never again be equaled. 


802012-——04— —44 
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Iron ore from Canadian mines in the Lake Superior region is not 
included in the above figures. Shipments from these mines in 1951 
totaled 2,510,934 gross tons—1,184,210 tons from the Helen mine in 
the Michipicoten district and 1,326,724 tons from Steep Rock mines 
in the Atikokan district. This ore, also, normally moves over the 
Great Lakes; however, in 1951 a total of 383,581 tons moved all-rail 
to consuming centers. 

The 266 vessels of the Great Lakes ore-carrier fleet had a trip capac- 
ity of 2,861,230 gross tons on May 15, 1951.! By November 2, new 
ships had joined the fleet; 6 more vessels were scheduled to be in 
service by May 1952. "Thus it was apparent that the transporta- 
tion bottleneck for Lake Superior iron ore was about to be broken. 

The 1951 navigation season began at Escanaba, Mich., on. April 6 
with departure of the steamer, Joseph Sellwood. Upper Lake ports 
opened within a week, Marquette, Mich., on April 9 and Duluth, Two 
Harbors, and Superior, Minn., on April 11. Unlike the previous 
spring, when ice and weather conditions seriously hampered early 
vessel movements, the 1951 season began with heavy shipments total- 
ing 6,121,856 tons from United States ports in April compared with 
only 348,804 tons in April 1950. Weather did not seriously affect ore 
movements until November, when early cold waves struck the upper 
Lake area, slowing loading and causing some ships to remain in the 
harbor for a break in the blizzard. The effect was to reduce November 
shipments by water 1,261,100 tons below the previous November. 
However, stocks of ore at lower Lake furnaces were much improved 
compared with 1950, and the urgency had been dissipated by near- 
record water shipments, supplemented by all-rail shipments. 


TABLE 11.—Iron ore produced in the Lake Superior district, 1854-1951, by ranges, 
in gross tons 


[Exclusive after 1905 of ore containing 5 percent or more manganese] 


Y car Marquette |Menominee| Gogebic | Vermilion Mesabi Cuyuna Total 


1854-1944. .... 229, 773,915 |205, 736, 670 |242, 702, 380 | 75, 704, 578 |1, 376, 030, 818 | 32,807, 310 | 2, 162, 755, 671 
1045.......... 4,664,816 | 4,140,239 | 4,395,653 | 1,481,007 58, 355, 320 | 1,784, 010 74, 821, 045 
10406. ......... 3,455,961 | 2,062,308 | 3,033,078 | 1,232,008 46,678,679 | 1,380, 120 59, 042, 154 
eerste , 631 | 3,741,217 | 5,227,005 | 1,471,879 58, 772, 404 | 2,100, 846 76, 383, 982 
1918.......... 830,341 | 4,259,378 | 5,504,971 | 1,580, 497 64, 071, 9. 2, 030, 281 82, 277, 451 
1949.......... 4,392,732 | 3,483,375 | 4,756,474 | 1,381,327 52,551,340 | 1,826, 711 68, 391, 965 
1950.....-.-.- 5,085, 500 | 4,068,458 | 5,238,781 | 1,580,217 60, 838, 025 | 2,480,843 79, 291, 824 
1951... 5,617,035 | 4,864,831 | 4,978,369 | 1,806,818 73,574,908 | 2,651,724 93, 494, 585 


es | Gee —————— | a —À —M— e | tee 


Total ..|202, 891, 831 [ES 956, 476 |276, 430, 711 | 86, 238, 331 d. 790, 873, 483 | 47,061,845 | 2, 606, 458, 677 


Technologic Trends.—Emphasis in the Lake Superior district during 
1951 was on expanded total output; however, within the demand for 
greater tonnage was an urgent need for increased mill capacity to 
process crude ores. The first large steps toward producing com- 
mercial quantities of taconite concentrates were made, and wide- 
spread attention was given to more efficient means of treating the 
so-called wash ores. Variations of the heavy-medium process gained 
increased acceptance for ores of suitable character, and hydraulic 
applications were devised for some types of fine-grained ores. Flota- 

1 Wade, H. H., Mining Directory of Minnesota 1951: Univ. cf Minnesota, Mines Exp. Sta, Bull., vol. 54, 
No. 21, May 1, 1951, p. 239 


, H. H., Mining Directory of Minnesota 1952: Univ. of Minnesota, Mines Exp. Sta., Bull., vol. 55, 
No. 19, May 1, 1952, p. 244. i 
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tion was under consideration for commercial-scale production, and 
plans were being made to sinter large quantities of Mesabi soft ore. 

Mining methods in use on the Menominee range were described in 
an article which included an informative table? Of 17 mines listed, 
15 were underground, 11 used sublevel stopes, 1 used a combination 
of sublevel and shrinkage stopes, 1 used shrinkage stopes, and 2 were 
under development. The table also listed shaft depths, number of 
men employed, methods of tramming, crushing, stockpiling, and 
shiploading, pumping capacity, skip size, and distance between levels. 

Analyses.—Table 12 howe average analyses of all ore shipped from 
the Lake Superior district iron ranges, 1946-51. The gradual decline 
in average quality was apparent again in 1951; iron content was 
down 0.13 percent from 1950, with slight increases in silica and 
moisture. 

Reserves.— Taxable and State-owned reserves of iron ore in Mich- 
igan and Minnesota are given in tables 13 and 14. It will be noted 
that Michigan reserves have increased, while Minnesota reserves 
have declined, except for 1950. This is partly explained by the fact 
that the bulk of Michigan’s reserves is underground while Minnesota 
has a preponderance of ore in surface deposits. -Underground develop- 
ment to prove reserves is more expensive and the tonnages are not 
amenable to visual estimates, however conservative. In either case, 
it should be remembered that taxable reserves do not represent the 
total tonnage that may be expected to become available. 


TABLE 12.—Average analyses of total tonnages (bill-of-lading weights) of all 
grades of iron ore from all ranges of Lake Superior district, 1947-51 


[Lake Superior Iron Ore Association] 


Content (natural), percent 


Year Gross tons m Ni 
os- anga- 

Iron phorus Silica nese Moisture 
A UK E MnM E M eem EE 77, 210, 278 50. 01 0. 093 9. 00 0.75 11. 28 
Le TT EE 82, 655, 757 50. 49 . 093 9.30 . 76 11.35 
AA eegene 68, 531, 50. 39 . 096 9. 72 .78 11.12 
A OS e da 70, 150, 079 50. 38 . 092 9. 85 it 11.11 
A EE 93, 549, 414 50. 25 . 090 9.87 71 11.22 


TABLE 13.—Iron-ore reserves in Michigan, Jan. 1, 1948-52, in gross tons 


[Michigan Department of Conservation] 


Range 1948 1949 /— 1950 1951 1952 
Gogeble. ....... cce ccceececece- 31,937,142 | 30,511,502 | 29,098,914 | 33,466,792 | 34,162,005 
Marquette... 66, 636,928 | 87,101,475 | 65,109,601 | 68,323,382 | 65,119,690 
Menopmlneg IIN 61,462,819 | 55,913,371 | 55,504,843 | 60,136,726 | 62,040,226 
Total Michigan........--- . 150, 086,889 | 153,526,348 | 149,803,358 | 161,926,9C0 | 162, 221, 921 


3 Pearson, P. D. and Jamar, W. W., New Mining Methods Tested by Menominee Range Ore Producers: 
Trans. Am. Inst. Min. and Met. Eng., Min. Eng., vol. 3, No. 4, April 1951, pp. 337-346. 
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TABLE 14.—Unmined iron-ore reserves in Minnesota, May 1, 1947-51, in gross 
tons 


[Minnesota Department of Taxation] 


1947 1948 1949 1950 1961 
Mesa ble sista totes E webs ina 922, 401,348 | 915, 220, 248 |000, 959, 665 |912, 226, 039 | 893, 007, 833 
Vermilion EEN 10, 699, 576 10, 435, 800 | 12, 196, 016 | 12, 498,639 | 11,660, 302 
eet DEE 55, 756, 200 38, 040,129 | 37,308, 274 | 42,977,068 | 41, 415, 581 
Total Lake Superior district 
(taxable) ...................... 988, 857,124 | 963, 696,177 1950, 463, 955 |967, 701, 746 | 946, 083. 716 
Fillmore County. ............-.......- 186, 700 304, 248 547, 744 582, 820 908, 996 
Morrison CoUDUY. sh eoo eser O sonam EE 88, 286 44, 300 
State ore (not taxable)................- 11, 600, 524 3,515,084 | 2,435,729 | 2,042,853 2, 643, 033 
Total Minnesota. ..............- 1, 000, 644, 348 | 967,605, 509 |053, 447, 428 |971, 015, 705 | 949, 680, 045 


MINING BY STATES 


Alabama.—As the largest iron-ore-producing State outside the Lake 
Superior district, Alabama supplied 7 percent of all usable output in 
1951. Production was 12 percent above 1950 but 8 percent below 
the record high of 1942. 

Eighty-seven percent (7,107,376 tons) of the State production was 
red hematite from 10 major mines in Jefferson County. A small 
tonnage of soft red ore was also produced. Brown-ore concentrates, 
principally from mines in the Russellville are& of Franklin County, 
totaled 1,041,838 tons or 13 percent of the State output. Virtually 
all of the red ore was produced from mines owned and operated by the 
local steel companies and merchant pig-iron producers. Brown ore 
was produced from numerous small surface operations; however, in 
the Russellville area, Sloss-Sheffield Steel & Iron Div., United States 
Pipe & Foundry Corp., Shook & Fletcher Supply Co., and the 
Schroeder Co. are major suppliers. 

Alabama red ores are partly self-fluxing, with a low iron content, 
and brown-ore concentrates plus high-grade ore from the Lake Superior 
region and foreign sources are used for blending purposes to enrich 
the blast-furnace charge. Thus, Alabama consumed 9,859,720 tons 
of iron ore, 20 percent more than was produced in the State. 

Arkansas.—The Magnet Iron Co., Little Rock, Ark., shipped 
magnetite selectively mined near Butterfield in Hot Spring County. 
us addition, & small lot of magnetite was shipped from Lawrence 

ounty. 

California.—Kaiser Steel Corp. shipped mixed hematite and 
magnetite from the Eagle Mountain mine in Riverside County to its 
furnaces at Fontana, and 15,600 tons was shipped from the Bessemer 
mine in San Bernardino County for export to Japan. 

Georgia.—Producers of brown-ore concentrates in Georgia in- 
creased output 77 percent over 1950 as a result of a relatively firm 
market. A laboratory set up during the year at Cartersville permitted 
ore analyses before shipment for some operators and reduced the risk 
of losses due to shipments failing to meet specifications. Most of the 
usable ore produced came from the vicinity of Cartersville in Bartow 
County and Cedartown in Polk County. 

5 Michigan and Minnesota.—See Review of the Lake Superior 
istrict, 
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Missouri.—The Ozark Ore Co., a subsidiary of The M. A. Hanna 
Co., operated the Iron Mountain mine in St. Francois County as a 
combined open-pit-underground producer in 1951. The mine is con- 
verting to underground methods, and 94,850 of the total 515,611 tons 
of crude ore supplied by the mine came from the new shaft. Gravity 
methods are used to concentrate the crude ore to a usable product. 
During the year many showings of brown ore in Missouri were con- 
sidered for commercial possibilities, and at least five companies shipped 
ore from various localities. 

Nevada.—The iron ore export market to Japan stimulated the 
opening of several deposits in Nevada during 1951. Small shipments 
had been made for several years from a Union Pacific property of 

articularly high grade in Pershing County. However, a relatively 
ee market caused interest in other showings nearby, including the 
Segerstrom-Heiser deposit operated by the Dodge Construction Co. 
and the Buena Vista deposit operated by the Mineral Materials Co. 
The Phelps-Stokes deposit in Nye County was supplying a small ton- 
Sack of iron ore for nonmetallurgical use by the Standard Slag Co. 
and later expanded production to include exports. In Eureka County 
Simplot Iron Mines Inc. developed the Modarelli deposit and exported 
a substantial tonnage in 1951. 

New Jersey.—Established iron mines in Morris and Warren Coun- 
ties increased 1951 production of magnetite lump ore and concen- 
trates 12 percent above 1950. No shipments were reported from the 
Ringwood mine in Passaic County. However, a small tonnage was 
hoisted for test runs in the rehabilitation of the concentrating mill. 
The Peters and Cannon mines and the concentration mill which com- 
prise the Ringwood properties were purchased from the Government 
by Ringwood Iron Mines, Inc. 

New Mexico.—The Hanover-Bessemer mine in Grant County 
continued production of magnetite in 1951 and was joined by two 
small producers in Lincoln County. 

New York.—Adirondack magnetite lump ore and concentrates 
were produced from four localities in 1951. Republic Steel Corp. 
produced from the Fisher Hill mine and the New Bed-Harmony-Old 
Bed shafts at Mineville in the Port He area, Essex County, and 
the combination open-pit underground Chateaugay mine at Lyon 
Mountain, Clinton County. National Lead Co. produced coproducts 
of iron-ore concentrates and ilmenite from the titaniferous ore body 
at Tahawus, Essex County. Jones & Laughlin Ore Co. produced 
concentrates and sinter from the Benson open pit near Star Lake in 
St. Lawrence County; and the Clifton mine, also in St. Lawrence 
County, operated by the Hanna Coal & Ore Corp., produced sintered 
magnetite concentrates. This mine was scheduled for abandonment 
owing to exhaustion of the ore body. The Clinton Metallic Paint 
Co. continued to produce hematite for use as pigment from mines 
in Oneida County. 
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Pennsylvania. —The Bethlehem Steel Co. Cornwall mines and 
Lebanon concentrator increased production of concentrates, sinter, 
and pellets 9 percent over 1950, notwithstanding the fact that Corn- 
wall is one of the oldest iron-ore producers in the United States. 
Rarely during recent years in the United States has a new iron-ore 
deposit been discovered. Usually, known occurrences are investi- 
gated for commercial possibilities. However, modern geophysical ex- 
ploration revealed a magnetic anomaly of large proportions near 
Morgantown, Pa., which was later proved by diamond core drilling 
to be a commercial-grade iron-ore body. The ore was located at a 
depth of 1,500 to 3,000 feet below the surface, and plans were an- 
nounced to sink 2 shafts immediately. During the development of 
the mine, which is expected to’require 2 to 3 years, a beneficiating 
plant will be constructed to produce concentrates of 60 percent-plus 
iron content. Consumers of iron ore in Pennsylvania are expected 
to use large quantities of imported ores in the future, most of which 
will come through the ports of Philadelphia and Baltimore. Present 
facilities for handling these materials are inadequate, and ore-unload- 
ing docks were being constructed in Philadelphia by the Pennsylvania 
Railroad. In Baltimore, Md., the new unloading dock of the 
Baltimore & Ohio Railroad was completed and put into service. 

Tennessee.—Several small lots of brown ore were shipped from 
Tennessee deposits in 1951, with prospects for increased output in 1952. 

Texas.—Brown-ore deposits in east Texas supplied a slightly smaller 
tonnage of usable ore than in 1950. This material contains some 
carbonate, not differentiated in production statistics, which requires 
calcining after concentration by hydraulic methods. Production for 
metallurgical use was by the Lone Star Steel Co. and the Sheffield 
Steel Corp. a subsidiary of Armco Steel Corp. 

Utah.—Established producers in Iron County again increased 
production, which in 1951 exceeded the previous year by over 1.5 
million tons, or 51 percent. ‘The Desert Mound mine of the Columbia- 
Geneva Steel Division, United States Steel Corp., produced 422,000 
tons of the increase, which, along with increases at other mines near 
Cedar City accounted for much of the 2-million-ton increase attributed 
to Western States. | 

Virginia.—The American Pigment Corp. continued to produce iron 
oxides for use as a pigment in making paint. 

Wisconsin.—See Review of the Lake Superior District. 

Wyoming.—The Sunrise mine in Platte County increased output 
25 percent over 1950. This ore, classified as direct-shipping grade, 
undergoes partial tréatment after shipment to the Pueblo plant of 
the Colorado Fuel & Iron Corp. ) 


4 Engineering and Mining Journal, vol. 152, No. 4, April 1951, p. 125. 
5 American Metal Market, vol. 58, No. 155, Aug. 14, 1951, pp. 1-3. 
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TABLE 15.—Iron ore mined in the United States in 1951, by State and by county, 
in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Ac- Ac- 
State and county tive Crude ore | Usable ore State and county | tive | Crudo ore 


mines 


Usable ore 


A | ane fe pes | sD fee | cS:  — À—MÀ—À 


Alabama: 
Bibb............. 1 950, 000 
Blount........... 1 170, 000 
Calhoun......... 7 579, 000 
Cherokee........ 9 314, 449 
Etowah.......... 1 5 
PI 7 | 3,037, 300 
Jeflerson......... 12 | 7,438,893 
rshall......... 1 11, 000 
St. Clair......... 1 4, 202 
Talladega........ 4 4, 000 
Total........ 1 44 | 12,509, 417 
"Hot Sprit 1 
ot Spring...... 
awrence........ 1 6, 047 
Total........ 2 6,047 
California: 
Riverside........ 1 | 1,183, 247 
San Bernardino... 1 15, 600 
Total........ 2 1, 198, 847 
Georgia: 
poe ME 1 1, 200, 220 
DIE e ours 
Walker. ......... 1 |f $83,300 
Total. ....... 112 | 1,783, 520 
Michigan: 
Dickinson....... 2 80, 565 
Gogebic.......... 9| 3,314,389 
POR SEHR 14 4, 905, 725 
Marquette......- 14 | 5,617, 935 
Total. ....... 39 | 13, 918, 614 
Minnesota: 
Crow Wing...... 16 | 3,406, 543 
Fillmore......... 1 641, 846 
A onai 34 | 29, 907, 078 
St. Louis........ 95 | 66, 214, 392 
Total........ 146 |100, 169, 859 
Miss GE : 2 
utler..........- 
bec i} om 
. Francois...... 
Wayne.......... 2 557,011 
'Total........ 16 603, 621 


8, 186, 903 


1, 343 


1, 343 


1, 183, 247 
15, 600 


1, 108, 847 


240, 223 
117, 631 


357, 764 


80, 565 
3, 090, 676 
4, 905, 725 
5, 617, 935 


13, 703, 901 


2, 651, 724 


60, 879, 530 


78, 485, 855 


11, 656 
161, 020 


172, 576 


New Jersey: 
Morris........... 


Lebanon......... 


Texas: 
Cass............- 
Cherokee........ 


Utah: Iron......... 


Virginia: Pulaski.. 
Wisconsin: Iron... 
Wyoming: Platte 
Puerto Rico........ 


Grand total.. 


mines 
1 
309, 030 
2 22, 297 
5| 331,327 
3 
: } 1, 166, 495 
4 | 1,166,495 
1 
, } 32, 210 
3 32, 210 


1 
4 4, 628, 499 
2 | 3,112, 935 


1 | 1,878, 743 


} 179, 000 


179, 000 


3, 447, 276 


4, 726, 159 
7,7 


» 753 

1, 757, 234 
616, 949 
39, 219 


289 |152, 113, 723 


7 | 7,741,434 


3, 447, 276 


22, 297 


331, 327 


658, 745 


658, 746 


32, 210 


32, 210 


2, 101, 712 
1, 202, 673 


3, 304, 385 


1, 217, 829 


35, 908 


35, 908 


1, 102, 054 


1, 102, 054 


4, 726, 159 
7, 753 
1, 757, 234 


16, 949 
39, 219 


115, 936, 041 


! Excludes undetermined number of small pits. Estimated output of these mines included in tonnage 


given. 


CONSUMPTION 


Consumers of iron ore reported the use of 114.8 million gross tons 
during 1951, a new record high consumption total that exceeded the 


previous record (1950) by 8 percent. 


Blast furnaces used 80 percent 


of the total, steel furnaces 5, sintering plants 14, and ferroalloy fur- 
naces, cement plants, and pigment and other uses less than 1 percent. 
The increasing proportion of iron ore going through the sintering 
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process before final consumption in both iron and steel furnaces is of 
particular interest. Additional information on this phase of the 
industry is given in the Sinter section of this chapter. Iron-ore 
consumption by State and use is shown in table 16. 


TABLE 16.—Consumption of iron ore in the United States in 1951, by State and 
use, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Metallurgical uses Miscellaneous uses 
SE Iron blast | Steel f Sinteri ie C SEH 
ron blas eel fur- | Sintering | alloy e- " 
furnaces | aces plants | fur- | ment | Paint | Other 
naces 

Alabama................- 7, 549, 939 53,021 | 1, 286, 218 |........ 67, 290 |........ 308 | 8, 956, 776 
California..............--] | | J]f..-..-. 39, 242 Q) 3,739 
SADO A 2, 785, 857 | 416,495 | 1, 928, 312 |4.......|..- à use AA A 5, 173, 615 
IllinolS..2..-2225 2 99 2o 10, 409, 854 | 436, 195 363, 944 |........ 435 (0) - WEE 11, 210, 428 
Indiana.................. 11, 926, 942 | 614, 745 910,630 | 1,342 543 lL........l........ 13, 454, 202 
Kentucky....-.---------- 1, 084, 200 ¡LN AMA A A AA EE 1, 148, 036 
Maryland...-------------} | | It (3) Q)  l....... 
Massachusetts... ........ 7,366,385] 756, 583 408,242 A A A A 8, 531, 210 
Michigan....------------- II AA A | PA A PA AA 
Minnesota............... 1,125,375 | 111,896 104 071 |- sessi O A eee luce 1, 432, 242 
As AAA O A PS AA EE (2 (2 2) 
New York................ 5,136,122 | 383,387 | 4,269, 113 | 95, 519 (2 2 OI 9, 884, 146 
ONO A tere iere 17, 303, 202 | 902,212 | 2, 913, 687 [315,450 | 4,220 3} D GEN 21, 438, 771 
Pennsylvania............ 23, 362, 498 |1, 718, 073 | 4,394, 824 | 2,132 (2) 47, 616 |........ 29, 525, 143 
Tennesseo.__...-.-------- 190, 040 A AAA PA 13, 728 EEN WEE 203, 768 
yu AA A 1, 143, 648 13, 646 125, 650 |........ 1 27,609 |........|]........ 1, 310, 562 
MIFEIDIB. Sucesos cssc E A AA A GI (2) [icis 3 
West Virginia. ........... 2, 264, 746 15, 571 1522225. oce eee es SE E e 2, 280, 317 
Undistribüted 9... :...« ueneno enu VE [arpa sees 10, 417 | 95,537 | 65, 269 |116, 653 287, 876 

Total... .scesuenccuh 91, 648, 808 |5, 485, 659 |16, 705, 596 |424, 860 |248, 604 |112, 885 |120, 700 |114, 837, 112 


1 State totals include only tonnages shown. Other tonnages included with “Undistributed.” 

2 Included with “Undistributed.” 

3 Includes States indicated by footnote 2 plus the following: For cement, Arkansas, Arizona, Florida, 
Idaho, Iowa, Kansas, Missouri, Montana, Oklahoma, Oregon, South Dakota, and Washington; for paint, 
Georgia, North Dakota, and Wisconsin; and a small tonnage from Nevada as ship ballast and in making 


refractories. 
STOCKS 


Mine stocks of usable iron ore on hand December 31, 1951, are 
shown in table 17. Minnesota, Michigan, and New York mines 
held the bulk of this ore—44, 35, and 10 percent, respectively, of the 
total. Including Wisconsin, the Lake Superior district held 82 per- 
cent of all mine stocks. Consuming plants reported 40,952,788 gross 
tons of iron ore on hand at the end of 1951, including 648,527 tons 
of sinter. Any iron-ore balance calculated from domestic shipments, 
imports, exports, consumption, and stock changes should consider 
also stocks of ore at Lake Erie ports (see below) and a reasonable 
allowance for ore in transit. Additional difficulties involved in 
obtaining a balance concern recycled materials such as flue dust, 
mill cinder, and roll scale blended with iron-ore concentrates and 
fines in the manufacture of sinter. 

Stocks at Lake Erie Ports.—Iron ore on Lake Erie docks January 
1, 1952, totaled 6,395,884 tons. A month earlier, near the close of 
the Lake navigation season, these stocks were 6,841,157 tons, accord- 
ing to reports of the Lake Superior Iron Ore Association. During 
the 4 months December 1, 1951—April 1, 1952, the total was reduced 
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TABLE 17.—Stocks of usable iron ore at mines, Dec. 31, 1950-51, by States, in 


gross tons 
State 1950 1951 State 1950 1951 
ode 389 || Pennsylvaniía............ 5,3 

California. ............... 01, 346 107, 394 BEER egen ee Eat 54, 132 103, 056 
Michigan................- 1, 876, 036 1, 985, 840 || Utah....................- 60, 459 149, 379 
Minnesota. .............. 2, 324, 731 2, 446,286 || Virginla.................. 576 1, 081 
Missouri.................].-.-........ 110 || Wisconsin................ 124, 886 137, 000 
Nevada..................].-- 2... ....- 32, 317 ———ÓcIQ————— 
New Jersey...............].---........ 815 'r'otal. L2 liii 5, 725, 560 5, 590, 466 
New York................ 1, 133, 437 534, 647 


3,471,872 tons to 3,369,285 tons. It should be noted that some fur- 
naces using Lake Superior ores received substantial tonnage via all- 
rail from Lake Superior mines during this period. 


PRICES * 


The average value per gross ton of iron ore f. o. b. mines and mills 
was $5.46 in 1951 compared with $4.99 in 1950, and $4.50 in 1949. 
Table 18 gives the average value at mines of the different types of 
product and varieties of ore for each of the producing States, except 
where there are fewer than three shippers of a certain class of ore in 
a State and where permission has not been given to publish the value. 
These data are taken directly from statements of producers and 
probably represent the commercial selling prices only approximately. 
In general, the delivered cost is given less transportation costs to the 
consuming plant. In the Lake Superior district the mine value is the 
Lake Erie price less freight from mines to lower Lake ports. This 
Mess appears to be applied also to ore that is not sold on the ope 
market. ; 

Prices of Lake Superior Iron Ore.—Lake Erie base prices for Lake 
Superior iron ores were effective December 2, 1950, for the 1951 
season. An increase of $0.60 per ton over 1950 was accorded for each 
ore classification which were quoted for 1951 as follows: Old Range 
Bessemer, $8.70; Old Range non-Bessemer, $8.55; Mesabi Bessemer, 
$8.45; Mesabi non-Bessemer, $8.30; and High-Phosphorus, $8.30.’ 
These prices were for ore delivered at lower Lake ports and based on 
51.5 percent iron content (natural) for all grades. Bessemer grades 
carry 0.045 deen (max.) phosphorus (dry), and High-Phosphorus 
grades exceed 0.18 percent phosphorus (dry). Premiums and penalties 
are applied for variations in analyses and physical structure. 

Freight Rates.—Transportation charges on iron ore were increased 
effective August 28, 1951, with interim increases from April 4, 1951, 
by I. C. C. ex parte 175 of August 27, 1951. The interim changes 
did not affect rates from upper Lake ranges to lower Lake ports but 
afforded increases ranging between $0.05 and $0.11 per ton for rail 
rates to consuming centers from lower Lake ports. Comparing 1950 
rates from the Mesabi range to Pittsburgh with 1951 rates after the 
I. C. C. order, rail rates to upper Lake ports increased $0.063 to 
$1.113; vessel rates increased $0.012 to $1.662; and rail rates to Pitts- 


6 For'an'explanation"of the factors affecting the price of iron ore, see Minerals Yearbook, 1948, p. 647. 
1 Wade, H. H., MininglDirectory of Minnesota, 1952: Univ. of Minnesota, Mines Exp. Sta. Bull., vol. 55, 
No. 19, May 1, 1952, p. 245. 
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TABLE 18.—Average value per gross ton of iron ore at mines in the United States, 


: ` 1950-51 


[Exclusive of ore containing 5 percent or more manganese] 


a — SSS SSS SSS SSS SSS 


1950 1951 
Direct Concentrates Direct Concentrates 
Stat 
ib s|5|8|28/15/8 s|5 8|s/58|8 
et 42 sen + e +» ome + 
8E EISE BIS la E B SIE | 
SI: slelal| B| B| ela 5 le |< l|8 
mimisasimim|si|iuoimu|mniisimimnm|zsxi|o 
Mined ore: 
Alabama. ......... $3. 88 |. Ah $3. 11]..... OI ]1$4.08]......|.....]----- 20]. s (1) 
Georgia...........- (0 |zL.ll2..1$.94..... E, EN AS O O | Onl O «nez 
Michigan.......... B.04) O A E PA A esee SOU, LL, $5. 10|...... AP DEE 
Minnesota......... 4. 291 1, $5.00) 0 | © | () 5.101: A 5.44] (1) (1) (1) 
New Jersey........|.....|..... (D e A PA 0; y] EA ES OO Ah ét E es $11.86|...... 
New York.........].....].-..- (1 (MD |..... 7. 501$10. 04 AL, (1) (D 1..... 7.02|$11. 71 
Pennsylvania......|.....].-...].....].-...]----- E MEUS ML EOS VE, ROUES ERU: EK (1) (1) 
¡051 A A A 1-85. A O O A A VAD +] IA, E] AN MEA 
Other States 2..... 4. 44|$3. 50| 3.19| 7.92| 3.09) 3.23) (1) 4. 91/$11.04| 6.52| 8.44) 5.51] 3.64) (1) 


DN DN DA RE OE E E II A | —Á—ááÀ— e WU DT, ged 


Tennesseo......... 
Virginia..........- 


! Included with average for all States. 
2 Includes Arkansas, California, Missouri, Nevada, New Mexico, Tennessee, Texas, Virginia, Wisconsin, 


Wyoming, and Puerto Rico. 
3 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 


burgh increased $0.1134 to $2.0034. The overall increase totaled 
$0.1884 per ton, bringing transportation charges to $4.7784. By 
adding $0.1434 Federal transportation tax and $5.137 average value 
for Mesabi direct-shipping ore at the mines, the Pittsburgh value for 
the bulk of Lake Superior ore was calculated at $10.06 per gross ton. 
The considerable tonnage of ore moved all-rail from Lake Superior 
mines to lower Lakes consuming centers during 1951 was affected by 
increases for the interim period, April 4, to August 28 and afterwards. 
Rates from the Mesabi range to Pittsburgh were $5.63 per ton to 
April 4, 1951, $5.72 April 4 through August 27, and $5.9678 after 
August 27, 1951. The difference in rates for ore over tlie water route 
after August 27, 1951, as compared with all-rail rates equaled $1.1894 
per ton. 

Additional details on rates between points and component charges 
were published.® 


FOREIGN TRADE? 


The origin, tonnage, and value of iron ore imported and exported, 
1949-51, are shown in tables 19 and 20. Imports increased 23 percent 
over 1950 and continued the trend toward greater use in the United 
States of foreign iron ores. Although initial shipments of 635,416 
tons were received from Bethlehem Steel’s El Pao mine in Venezuela, 
the increase does not reflect the upsurge expected in imported ore 


* Lake Superior Iron Ore Assoc., Revised Freight Rate Table: Cleveland, May 28, 1951, and Sept. 1, 1951. 
? Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. i: 
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when shipments verin from the Quebec-Labrador and Cerro Bolivar 
developments. Chile maintained its position as leading foreign 
supplier, with 27 percent of total receipts in 1951. Sweden was a 
close second, with 25 percent, followed by Canada, 20 percent; and 
Brazil, 10 percent. Of 12 other sources (together supplying the 
remaining 18 percent), Venezuela exceeded one-half million tons and 
Algeria approached that level, leaving 10 of the 16 sources supplying 
less than 8 percent of all receipts. Exports were highlighted by 
Japan’s return to the market for United States iron ore. The 954,842 


TABLE 19.—Iron ore imported for consumption in the United States, 1949-51, 
by countries, in gross tons! 


[U. S. Department of Commerce] 


1949 1950 1951 
Country —— a 

Gross tons Value Gross tons | Value Gross tons Value 
Algeria... AA 415, 501 | $2, 349, 746 494, 342 | $2, 917, 910 446,273 | $2, 919, 490 
Argentina....................- 20 21. 800 E PA A nene 
ES {ae v IA 361. 134 2, 281. 797 2 701. 329 | ? 4, 732, 136 1, 037. 828 8, 963. 341 
British West Africa........... 192. 660 1. 615, 728 255, 817 1, 586. 940 
du EE 1, 615, 803 | 10. 742, 201 |? 1,852, 508 |? 12,728, 135 1, 968, 4 14, 435, 644 
Oe 2,627,007 | 6,891,016 |? 2,606, 557 | * 6,821,829 | 2,767. 207 8, 587, 746 

2 A ; , 000 , 770 e ; 

LH AE EE ; Xd AAA Up A esac et ets 
o A A A A AA AAA AAA 
EE 1, 500 90. 000 3, 000 180, 000 : 
Liberia... ose boo cee 10 (3) 61 110, 123 552, 694 
Melen... 169, 823 284, 557 190, 958 475, 299 169, 563 506, 482 
Netherlands.................. ,114 04,026 MEA A PEA eee Eis che 
Philippines................... 3 51. 816 3, 600 36,000 O PS 

IA 9, 200 ¿MA EEN 74. 306 599, 350 
Spanish Afríca................|............]...........- 39, 680 2 250. 717 8, 750 62. 335 
Sweden.....................-. 2,027,155 | 12,893,385 | 3 2,047, 250 |? 13,511,874 | 2,620,093 | 16,914, 666 
A ee er ane 82, 815 424,076 119, 093 608, 377 134.775 528, 617 
NN 22 cio: A A AA VEH 635, 416 3, 780, 692 
Union of South Africa... AAA A AAA A , 450 , 
United Kingdom............. 302 22. 895 751 27, 050 446 , 

Tol E 7,391, 291 | 36, 707, 534 | ? 8, 281, 237 |? 43,968, 426 | 10,145, 415 | 59,627, 587 
! In addition 7,588 tons of pyritos cinder valued at $27,601 were imported in 1940; 16,735 tons ($58,260) in 
1950; and 8,675 tons ($34,758) in 1951; all from Canada. 
3 Revised figure. 
3 Less than 0.5 ton. 


TABLE 20.—Iron ore exported from the United States, 1949-51, by country of 
destination, in gross tons 


[U. 8. Department of Commerce] 


1949 1950 1951 
Destination — A | 
Gross tons Value Gross tons Value Gross tons Value 


Australia..................... 12 $3, 109 7 $2, 748 4 $1, 439 
A AAA AA AO A ute nc e anes 4 32 
TTT EE 2, 168, 763 | 12, 312,318 | 1 2, 650, 712 |! 15,709, 693 | 3,340,171 | 21,734, 997 
Canal Zone................... 9 200 CON EE 4 138 
Gold: Coast: A, IN Lecce n cee 1 403 | eos ashe os AA 
JODA sico casa 251, 791 2.203,000 |... carros lacas 954, 842 8, 871, 222 
ES E -... o ecuecwciueu A EE AAN DEE S 
Netberlands.................. 75 6808 A A cn EE 
NOIWBy....-..: s a enne en 75 [jM AAA € 854 11,129 
Ehilippinos A SP NE 4, 047 36, 806 7 639 4 485 
United Kingdom............. 3 1, 232 11 2, 966 9 2, 200 
dk BEEN 2, 424, 776 | 14, 653, 817 | 1 2, 550, 738 |! 15,716, 509 | 4,296,938 | 30, 622, 063 
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tons shipped to Japan and a 31-percent increase over 1950 in iron ore 
to Canada accounted for virtually all of the 68-percent increase in 
exports. Seven other countries received 925 tons in total. 


BENEFICIATION 


Shipments of beneficiated iron ore increased 15 percent over 1950. 
However, owing to a larger increase in direct shipments, the proportion 
of treated ore dropped to 26.5 percent compared with 27.5 percent in 
1950. Table 21 shows tonnages of beneficiated iron ore, total ship- 
ments, and proportion of beneficiated ore since 1925. 

Plans of the Erie Mining Co., Reserve Mining Co., and Oliver Iron 
Mining Div., United States Steel Corp., for the construction of 
taconite-beneficiation facilities proceeded during 1951. Reserve 
Mining Co. highlighted the taconite-development program with the 
announcement of a decision to construct a commercial plant of 2.5 
million tons annual capacity for finished product. Mining and 
crushing facilities will be at Babbitt, Minn., with a new railroad 47 
miles to Beaver Bay where the concentrating plant and ore-loading 
docks will be constructed.’ Three contracting companies have 
combined and contracted to build the project managed by Oglebay, 
Norton & Co. for Reserve Mining Co. Plans included provisions to 
enlarge the plant as required to 10 million tons annual capacity. 
Ultimate cost of the initial phase was expected to exceed $75 million." 
Oliver began its development program in 1950 with the construction 
of an agglomerating plant at Virginia, Minn. On May 17, 1951, 

round was broken for the construction of a 500,000-ton taconite- 

eneficiation pilot plant at Mountain Iron, Minn. This company’s 
program is long range and comprehensive, including research on 
various phases of taconite production, as well as treatment of high- 
grade fine ores and presently treated ores." Erie Mining Co. con- 
tinued to operate its pilot plant for concentrating and agglomerating 
taconite at Aurora, Minn., while preparing plans for the construction 
of commercial-scale facilities. 

Michigan low-grade iron deposits, comparable in some respects to 
Mesabi taconite, were scheduled for increasing attention. Cleveland- 
Cliffs Iron Co. and Ford Motor Co. announced plans to construct a 
plant on the Marquette range at Humboldt, Mich., capable of pro- 
ducing 200,000 tons of concentrate annually. The product will be 
sintered at Detroit initially, but plans included possible agglomeration 
before shipment when proved feasible.? Of particular interest is the 
fact that Michigan low-grade ores are nonmagnetic, requiring entirely 
different beneficiating methods than magnetic taconite. Flotation 
will be used at Humboldt and for the first time in an iron-ore operation 
larger than laboratory scale. Results of the operation will carry 
substantial significance relative to the possibility of using flotation 
methods on other fine-size nonmagnetic ores. 

Eastern magnetite produced in New Jersey and New York carries 
a nonmagnetic component, termed “‘martite,” disseminated with the 
magnetite. In some deposits it constitutes a substantial percentage 

10 Engineering and Mining Journal, vol. 152, No. 11, November 1951, pp. 102-103. 
11 Mining World, vol. 13, No. 12, November 1951, p. 74. 


13 Mining World, vol. 13, No. 8, July 1961, p. 74. 
13 American Metal Market, vol. 58, No. 223, November 22, 1951, p. 1. 
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of the ore, which is lost if only magnetic methods are used. Wilfley 
tables have been used extensively; but to improve recovery, Jones & 
Laughlin Ore Co. was installing at its Benson Mine a production- 
scale bank of Humphrey spirals late in 1951.4 These wet-gravity 
concentrators are operating successfully on fine-size material in 
Minnesota and Michigan. 

Heavy-medium separators are finding new application in Alabama 
in the recovery of brown ores failing to respond to washing methods 
and new variations in heavy-medium-type equipment have appeared 
in the Lake Superior district. In neral this type of treatment has 
proved most satisfactory for beneficiating ore in which the iron- 
bearing particles are free in sizes between XM inch to 3 inches. Sizes 
smaller than X inch not responding to magnetic separation constitute 
a major beneficiation problem and are receiving attention from 
research efforts. Recent developments in heavy-medium methods 
were described.” 


TABLE 21.—Beneficiated iron ore shipped from mines in the United States, 
1925—29 (average) and 1930—51, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


E Proportion 
Benefi- of benefi» Benefi- of benefi- 
Year ted Total clated to Year ciated Total cate to 
(percent) (percent) 
1925-29 (av.)...] 8,653, 590 | 66, 697, 126 13.0 || 1941......... 19, 376, 120 | 93, 053, 904 20.8 
19030. .......... , 973, 888 | 55,201, 16.3 || 1942......... , 104, 945 |105, 313, 653 21.9 
1031... ein 4, 076, 304 | 28, 516, 032 16.4 || 1948........- 20, 117, 685 | 98, 817, 470 20.4 
1932........... ,486 | 5,331, 201 7.6 || 1044......... , 903, 422 | 94, 544, 635 21. 6 
1033........... 9, 555, 802 | 24, 624, 285 14.4 || 1945........- 19, 586, 782 | 87, 580, 042 22.4 
1934. .......... 4, 145, 590 | 25, 702, 606 16.1 || 1946......... 15, 588, 763 | 60, 494, 052 22.4 
1035..........- 6, 066, 601 , 420, 18. 2 || 1947........- ,407, 760 | 92, 670, 188 23.1 
19036........... 9, 658, 699 | 51,465, 648 18.8 || 1948. ........ , 029, 265 |100, 274, 905 23. 6 
1087 A 12, 350, 136 | 72, 347, 17.1 || 1949......... à 232 | 84, 174, 399 2.5 
1088........... 4, 836, 438 | 26, 480, 910 18.3 || 1950......... 20, 717, 928 | 97,150, 704 21. 5 
1939........... 9, 425, 809 | 54, 827, 100 17.2 || 1951......... , 664, 648 1115, 660, 775 26. 5 
I0... 12, 925, 741 | 75, 198, 084 17.2 


The average number of workers employed at iron-ore-producing 
mines and mills in 1951 increased 9 percent over 1950, according to 
preliminary estimates. The total man-hours worked was estimated 
at 75,120,000, an increase of 14 percent, which compares with the 
19-percent production increase. The indicated average output of 
usable ore per man-hour was 1.557 tons (115,936,041 tons of iron ore 
plus 1,007,611 tons of manganiferous iron ore divided by estimated 
man-hours) compared with 1.492 tons in 1950 and 1.378 in 1949. 

The above data and table 22 include, in the Lake Superior district, 
manganiferous óre, which the trade considers a special grade of iron 
ore. 

18 Mining Words vol. 18, No. 11, October 1951 


18 Erck J Operating Factors and pocan 
ar 


. 49. 
. J., Deveret in the Heavy-Media Process: Min. Jour., 
vol. 236, No. 6028, March 2, 1951, pp. 199-202. 
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WORLD REVIEW 


World production of iron ore, 1946-51, by countries, is shown in 
table 24. The 1951 estimates indicate an increase over 1950 of 
19 percent, much of which was attributable to the United States, but 
a general rise was apparent throughout the world. 


CANADA 


Much of the information in this section is from Preliminary Re- 
port on Mineral Production, 1951, of the Dominion Bureau of Sta- 
tistics, Department of Trade and Commerce, Ottawa. 

Iron-ore production and shipments rose from 3,271,000 metric 
tons in 1950 to 4,297,000 tons in 1951, an increase of 31 percent and 
a new all-time record high for Canada, but small when compared 
with the tonnages expected within the next decade. 

British Columbia.—The Argonaut Mining Co. Ltd., a subsidiary 
of Utah Construction Co., together with an affiliated operation, pro- 
duced and shipped to Japan 109,000 metric tons of iron-ore concen- 
trates from deposits on Vancouver and Texada Islands. 

Labrador-Quebec.—Development of major iron deposts continued 
in 1951. Progress was detailed in an address by W. H. Durrell, 

eneral manager of the Iron Ore Co. of Canada, in an address de- 
ivered before the Hamilton branch, Engineering Institute of Canada, 
January 19, 1952. Durrell emphasized that development was on 
schedule and that initial shipments could be expected “not later 
than the late summer of 1954." Describing the railroad under con- 
struction and its projected operation, he said: 

Loaded trains will consist of 115 cars, 14,000 trailing tons hauled by locomotives 
of 6,000 h. p. Tentative nn times are 14 hours for loaded trains and 12 
hours for empty trains. To handle 10,000,000 tons in the operating season we 
will be required to operate approximately seven trains in each direction per day. 
The operation will require 55 diesel units, 20 cabooses, 2,400 ore cars (95 tons), 
and for construction and future maintenance, in addition to the above, we require 
175 ballast cars, 50 boarding cars, 20 air dump cars, 100 flat cars, 15 tank cars, 
and 20 box cars. 

Newfoundland.. The Wabana iron mines produced 1,622,000 metric 
tons of iron ore in 1951 and completed mechanization of the operation. 
Reserves are large in this bedded deposit of fossiliferous hematite. 
However, the market is limited to works having facilities for smelting 
high-phosphorus ores. 

Ontario. —Steep Rock iron mines in the Atikokan district produced 
1,348,000 metric tons of iron ore in 1951. Development continued 
toward the objective of 100 million tons of delineated reserve and 
eventual annual production of 10 million tons. The more immediate 
objective was an output rate of 3 million tons by 1955 from Errington 
open-pit and underground mines and the Hogarth open-pit. 

goma Ore Properties, Ltd., produced and sintered an estimated 
1,218,000 tons of iron ore from the Helen mine which, with the 
Atikokan output, totaled 2,566,000 tons for Ontario, an all-time 
record high, with an increase of 16 percent over 1950. At Marmora, 
Hastings County, Ontario, the Bethlehem Steel Co. was exploring 
magnetite deposits of the Adirondack type; and in the Michipicoten 
district near Algoma’s Helen mine, the Jalore Mining Co. was drilling 
siderite deposits on property owned by Frobisher, Ltd. 
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OTHER COUNTRIES 


Brazil.—The lumpy iron ore, which constitutes most of Brazil’s 
iron-ore exports, is a top-grade product greatly in demand for con- 
sumption in open-hearth steel furnaces. It commands the highest 
prices, which limit to some extent the magnitude of exports to the 
United States as well as other countries. In 1951 Brazil produced 
2,555,000 metric tons of iron ore, of which the United States received 
1,054,000 tons. Not all of the production was of open-hearth grade, 
a substantial tonnage having been consumed in domestic blast 
furnaces. 

Chile.—The Tofo mine operated by Bethlehem Chile Iron Mines 
Co. produced 3,252,000 metric tons of iron ore, of which 2,812,000 
tons moved to the United States. 

Liberia.—After several years of development work, including the 
construction of a railroad and dock facilities, the Liberia Mining Co. 
shipped its first boatload of open-hearth-grade iron ore to the United 
States in June 1951. From surface deposits at Bomi Hills, 45 miles 
from Liberia’s capital and port, Monrovia, the company expects to 
export about 1 million tons annually. Total receipts of Liberian ore 
in the United States during 1951 were 111,890 metric tons. 

Peru.—A potential source of iron ore for United States furnaces 
was planned for development by the Utah Construction Co. of San 
Francisco." The contract signed between the Peruvian Govern- 
ment and Utah Construction Co. provided a 20-year mining concession 
with an agreement to supply about 300,000 tons per year to an elec- 
tric furnace not yet installed at Chimbote, 300 miles north of Lima. 
The deposit is some 300 miles south of Lima but only 15 miles from 
the coast. 

Sweden.—Iron-ore production increased 16 percent to 16,111,000 
metric tons in Sweden during 1951. The United States received 
2,561,000 tons, and the remainder went to domestic and European 
furnaces. The Kiruna, Malmberget, and Grangeburg deposits were 
discussed.” ' 

Venezuela.—The Pao iron-ore deposit 30 miles from San Felix on 
the south bank of the Orinoco River began shipments in 1951 after 15 
years of exploration and development. Operated by the Iron Mines 
Co. of Venezuela, El Pao will supply ore to Bethlehem Steel's furnaces 
and eventually supplant ore now coming from Chile. Although 
production began in 1950, the first boatload of ore arrived at Sparrows 
Point, Md., on Bethlehem’s S. S. Bethore, March 22, 1951. Produc- 
tion totaled 1,270,000 metric tons in 1951, and receipts at Sparrows 
Point were 646,000 tons. This source is one of the important new 
deposits scheduled to supply the United States expanding require- 
ments for iron ore.” 

A larger Venezuelan deposit, Cerro Bolivar is under development 
by the United States Steel Corp. and is expected to begin shipments 
before 1955. 

16 American Metal Market, vol. 59, No. 39, Feb. 27, 1951, pp. 1-3. 
" Mining Journal (London) vol. 237, Nos. 6060 and 6061, Oct. 12 and Oct. 19, 1951. 


Mining Congress Journal, vol. 37, No. 4, April Me pp. 118-124 


19 Lippert, T. W., Cerro Bolivar, Saga of an Iron-Ore Crisis Averted: Min. Eng., vol. 187, No. 2, February 


1950, pp. 178-192. 
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TABLE 23.— World production of iron ore, 1946-51, by countries, in thousands 
of metric tons ! 


420 
2 99, 619 


(3) 
2 2, 057 
2, 976 
190 


1, 859 


2 13, 143 
3826 


4, 297 


eaononoccnnno nc [conan rr rr rr 


[Compiled by Pauline Roberts] 
Country ! 1946 1947 1948 1949 
North America: 
Canada a. geev en eo ge e e e rr 1, 406 I; 741 1, 213 3 334 
Newfoundland........ 1, 264 1, 407 1, 402 , 
DA "oec EE e3 37 12 
cp 275 . 832 333 363 
United States............. 71, 980 94, 586 102, 625 86, 301 
Bouth America: 
Argentina................. 55 61 Q) (3) 
Brasil. A A 518 927 31, 572 2 1, 888 
Ohile AA AA 1, 353 1, 608 2, 545 2, 597 
OA AER A A EE A 
Europe: 
Ausia EE 462 885 1, 269 1, 488 
Belglum.................. 40 58 3 89 42 
Orechoslovakia TENERO, 1, 116 1, 363 1, 428 $ 1, 400 
06 cias 16, 23 18, 719 23, 061 31, 424 
Fast Germany ?...... 236 283 5 250 è 250 
West Germany !..... 3, 904 4, 403 7,276 9, 112 
Greece (exports).......... 13 41 47 22 
Hungary........-.....-.-. 133 244 918 339 
NN A a ener 132 3 227 2 549 521 
Luxembourg.............. 2, 247 1, 992 3, 399 4, 137 
Norway.......---..------ 60 1 199 275 
Wanderer eos ue 395 504 859 699 
Rumania..............--. 112 121 8 209 5 324 
Spain. 0. cutis e Lees Ze 1, 506 1, 514 1, 631 1, 876 
Sweden................... 6, 807 3 8, 804 3 13, 286 3 13, 720 
Switzerland SE 18 75 70 
AA A 5 21, 000 5 24, 000 (3) (3) 
United Kingdom: Great 
NONAS 12, 868 11, 269 18, 290 13, 012 
2 eis EN 399 879 835 
sia: 
Chliü uci tva 10 15 10 19 5 10 247 3 500 
A RAN A A 1 59 
A A 2, 448 2, 639 2, 321 2, 854 
Japan oi eee ee 568 561 3 794 
Korea, 1 north.............. $75 8 93 § 200 (3) 
Malaya................. E (12) 1 1 9 
Philippines AA O REE 18 370 
Portuguese India.........]............]......-....- 8 151 
'TTDallaBnd- oco oococsacel A A AS erro 
o lb: MOMS dnd (9) Hs (5) ed (3) 102 (3) ou 
Africa: 
Algeria.................-- 1, 671 1, 558 1, 872 2, 538 
French Morocco.......... 1 31 301 357 
Near Rhodesla....... (12) 2 (12) 2 
Sierra Leone.............. 741 854 968 13 1, 001 
Southern Rhodesia.......|............ (12) 30 51 
Spanish Morocco......... 787 869 2 885 2 893 
DISTA. eones 184 404 2 696 712 
Union of South Africa. ... 947 1, 162 1, 164 1, 242 
ar 
iaa RON 1, 849 2,181 2,077 1, 484 
Nos Caledonia... oco [arose oe E E potere ECC 
ew Zealand............. 8 6 5 4 
Total (estimate)........ 154, 000 187, 000 217,000 220, 000 


1 In addition to countries listed, Bulgaria, Egypt, Madagascar 
production of iron ore in past years, but quantity produced is belleve 


world total. 
2 Revised figur 


3 Data not available; estimate by author of chapter included fn total. 


4 Production of Tofo mines. 
$ Estimate. 


Portugal, and South-West Africa report 


insufficient to affect estimate of 


6 Including Moselle (Lorraine). 
? Exclusive of manganiferous tron ore ing 12 a 30 percent manganese. 
5 U. S. 8. R. in Asia included with U. S in Europe. 


* Exclusive of bog ore, which is used PEE for purification of gas. 
1? Production of National Resources Commission only. 
11 Includes iron-sand production as follows: 1946, 10, 473 tons; 1947, 3,772 tons; 1948, 2,588 tons; 1949, 33,120 
tons (revised); 1950, 101,644 tons (revised); 1951, 213, 924 tons. 


than 500 tons. 


i Marketable ore only; washed fines are excluded. 
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lron and Steel 
By Norwood B. Melcher, Jachin M. Forbes and James C. O. Harris 


4e 
GENERAL SUMMARY 


RODUCTION of steel in the United States in 1951 reached an all- 
time high of over 105 million net tons. For the first time in the 
ne of this country, the production exceeded rated capacity on 
an annual basis. The percentage of capacity for 1951 was 100.9; 
the previous high was 98.1 percent in 1948. The major factors that 
contributed to this high production rate were the 4-percent capacity 
increase during the year, not reflected in the high operating rate; the 
decrease in charging and rebuild time for furnaces; improved refrac- 
tories; the jet tapper; and the use of oxygen in the open-hearth bath. 
Bethlehem Steel Corp. led all companies in net capacity increase in 
1951, with an 800,000-ton gain after subtracting 240,000 tons of 
discontinued Bessemer capacity. United States Steel Corp. was 
second with a gain of 774,000 tons. Year-end plans called for a 120- 
million-ton capacity at all United States plants by the end of 1953. 
This would be an increase of about 20 million tons over December 31, 
1950. United States Steel Corp. planned the greatest single capacity 
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increase in 1952, with 1.8 million tons at its Morrisville, Pa., Fairless 
works; 500,000 tons at its Fairfield, Ala., works; and smaller increases 
at other plants. 

Among the various industries receiving steel, the automotive 
industry showed the greatest change in receipts of steel. In 1951, 
during which Desk cer output dropped 20 percent (although 
truck production held its own), that industry received 16.7 percent 
(12,982,356 tons) of all steel shipments compared with 20.4 percent in 
1950 and 19.4 percent in 1949. The rail-transportation industry, 
with freight-car loadings the greatest since 1948, increased its propor- 
tion of total shipments of steel received from 6.1 percent in 1950 to 7.4 
percent in 1951. Ordnance and other military industries received 1.5 
percent of the total shipments in 1951 compared with 0.3 percent in 
1950, while the proportion received by the shipbuilding and marine- 
equipment industry more than doubled (1.1 percent compared with 
0.5 percent in 1950).! 

According to the records of the United States Department of 
Commerce, the total weight of semimanufactured and manufactured 
steel products exported exceeded the 1950 figure. Among such 

roducts, exports of steel ingots, blooms, billets, slabs, sheet bars, iron 
ars, concrete-reinforcing bars, iron and steel (uncoated), and wire 
nails more than doubled. Exports of welded galvanized pipes and tubes 
decreased considerably. Exports of all structural shapes combined 
increased, but those of fabricated structural shapes decreased somewhat. 


TABLE 1.—Salient statistics of iron and steel in the United States, 1947-51, in 
net (short) tons 


1947 1948 1949 1951 
n: 
Production... nemme ge E pe 58, 327, 231 | 60,073,140 | 53,323, 142 70, 277, 938 
BShipments...................-- le lll. 58, 367, 510 | 60,051,350 | 52, 919, 019 70, 250, 379 
IDiDOPS. eier eege 32, 624 219, 252 99, 804 1, 066, 513 
o AAA A 1 10, 940 7, 032 81, 309 é 
teel: 2 
Production of ingots and castings: 
Open-hearth: 
ECL METER DES TN 76, 209, 268 | 78, 714, 852 | 69,742, 110 92, 387, 447 
RONG BEEN 1 625, 305 506, 693 779, 071 
A enee ee 4, 232,543 | 4,243,172 | 3,946, 656 4, 890, 946 
Electro LLII] 8,787,117 | 5,067,141 | 3,782,727 7,142,384 
dy AAA AN 84, 894, 071 | 88,640, 470 | 77,978, 176 | 96,836,075 | 105, 100, 848 
Capacity, annual, as of Jan. 1.......... 91, 241, 250 | 94, 233, 460 | 96, 120, 030 | 99,302, 800 | 104, 229, 650 
Percent of capacity.................... 93. 0 94,1 81.1 197.4 100. 9 
Production of alloy steel: 3 
tainless..........................- 519, 933 617, 378 455, 003 832, 309 933, 730 
Other than stainless............... 6,908, 208 | 7,863,736 | 5,442,476 | 7,737,796 9, 100, 857 
Total ocio ius andas 7,428,231 | 8,481,114 | 5,897,509 | 8,570,105 | 10, 124, 587 
Pr —_—_——— | eee | oon |  _ _ 222 E 
Shipments of steel products: 
For domestic consumption... ......... 58, 850, 458 | 62, 728, 250 | 54,586, 039 | 69,665,819 | 76, 164, 539 
o APA 4,206,692 | 3,244,888 | 3,517,971 | 2,566, 473 2, 764, 411 
o WEE 63, 057, 150 | 65, 973, 138 | 58, 104, 010 | 72, 232, 202 | 78,928, 950 


1 Revised figure. 
2 American Iron and Steel Institute. 
3 Included in production of ingots and castings. 


1 Proportions are based on shipments for which consuming industry was reported; those shipments were 
somewhat less than those shown in table 1. : 
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According to data compiled by the Bureau of Labor Statistics each 
employee in the steel industry averaged 41.1 hours of work weekly 
compared with 39.9 in 1950 and 37.9 hours in 1949. Average hourly 
earnings per worker were $1.885 compared with $1.689 in 1950 and 
$1.703 in 1949. There was a gradual increase in employment during 
1951, beginning with 559,000 in January and ending with 573,000 in 
December. The composite price of finished steel, as published by the 
Iron Age (4.131 cents per pound) remained the same throughout 1951, 
the last increase being in December 1950. 


GOVERNMENT REGULATIONS 


The first materials control order (the M order series of NPA) wus 
M-1-Steel, issued October 12, 1950, by the National Production 
Authority. This order established the general rules for the acceptance 
and delivery of priority-rated orders received by the producers of the 
different types of steel, such as bars, pipe, plates, rail, and tin plate. 
It governed the distribution of steel, except in several special fields, 
until the Controlled Materials Plan regulations were issued in May 
and June 1951 to be effective for the third quarter 1951. M-1 was 
amended numerous times to take care of special programs, such as 
the freight-car program, and further to define the different steel 
products controlled by its provisions. 

On November 8, 1950, NPA issued M-6 (ater M-6A), Steel 
Distributors, which established the rules for the distribution of the 
various steel products to steel warehouses and also the distribution of 
these products by the steel warehouses. ‘The regulation was needed 
to insure a steady flow of material to these warehouses, so that the 
small users who bought less than mill quantities could be assured of a 
continued supply through normal channels. 

Owing to a serious shortage of steel scrap which developed in the 
latter part of 1950, NPA found it necessary on January 4, 1951, to 
issue M-20, Iron and Steel Scrap. This order, as originally issued, 
established a 60-day inventory limitation on steel scrap. Later, it was 
amended to permit the NPA to direct the shipment of scrap held by 
scrap dealers to selected users. The regulation also contained certain 
technical provisions, such as segregation of different types of scrap. 

On March 7, 1951, NPA issued M-47 (later M-47-A and M- 
47-B), Use of Iron and Steel. This regulation limited the use of 
these materials in the consumers” durable goods field to a percentage 
of a base-period use. 

With the advent of the Controlled Materials Plan in the second 

uarter of 1951, the distribution of steel, along with copper and 
aluminum, was made subject to its regulations. When in full opera- 
tion, this plan called for filing applications for steel, both for produc- 
tion and construction, by all users except for certain small-user 
exemptions. Certain other orders were issued, such as M-80 and its 
schedules on Alloying Materials and Alloy Products, which affected 
the distribution, use, and inventories of steel. Another type of action 
should be mentioned. NPA from time to time issued production 
directives to the mills to produce certain quantities of certain items of 
steel in short supply and also required the mills to set aside certain 
percentages of their production for direct defense and AEC orders, 
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In addition to the orders described above, numerous orders were 
issued to take care of special problems with regard to use of steel in 
certain industries such as mining, petroleum, transportation, and 
power. 


PRODUCTION AND SHIPMENTS OF PIG IRON 


Domestic production of pig iron, exclusive of ferro-alloys, was 
70.3 million net tons in 1951, 9 percent greater than in 1950 and 32 
percent more than in 1949. Pig-iron production in 1951 consumed 
97.3 million net tons of domestic iron and manganiferous ores and 
6.5 million tons of foreign ores, with 62 percent coming from Chile 
and Sweden; about 0.5 million tons of iron ore was received from 
Venezuela, a new source for the United States. Blast furnaces 
consumed 23.5 million tons of sinter and 10.2 million tons of mis- 
cellaneous iron-bearing materials. In addition to the above raw 
materials, 1,997,054 tons of home scrap and 505,331 tons of flue 
dust were used. 

Shipments of pig iron were 70.3 million tons in 1951, 9 percent 
over 1950 and 33 percent over 1949. 

The figures in table 4 cover total shipments, which consist pre- 
dominantly of molten pig iron transferred to steel furnaces on the 
site. Values for merchant pig iron are included. However, the 
average value per ton of pig iron is lower than market prices pub- 
lished in trade journals because handling charges, selling commissions, 
freight costs, and other related costs are not included. The term 
"shipped," as distinguished from “production,” refers, in the case 
of on-site transfers, to departmental transfers, upon which value is 
placed for bookkeeping purposes rather than to actual sales, as in the 
case of merchant pig iron. 


TABLE 2.—Pig iron produced and shipped in the United States, 1950-51, by States 


Produced Shipped from furnaces 
State `" 1950 1951 
1950 1961 AA CEPS, 
(net tons) | (net tons) 
Net tons Value Net tons Value 
Alpe, AAA 4,347,331 | 4,370,527 | 4,307,035 $167, 084,326 | 4,384,288 | $192,359, 817 
SE AAA IG 660, 463 921, 605 007, 145 919, 877 
(el Late La Un raro 
Je 2,572,895 | 2,866,062 | 2,577,127 |[ 13% 453,422 |} > 881,411 |? 178, 012, 998 
AAA EE 
ic: AE EA 6,035,333 | 6,675,674 | 6,038, 572 258, 242, 109 | 6, 592, 721 306, 764, 003 
Ile Uer dra 7,018,237 | 7,759,741 | 7,012,970 297, 568, 747 | 7,699, 783 368, 743, 571 
ENYA AAA 753, 855 766, 344 753, 855 1 766, 344 1 
Maryland....---------- 3, 525, 604 | 3,658,335 | 3, 526,475 d 3,057, 171 1 
Massachusetts.......... 147, 511 186, 296 181, 998 1 182, 184 (1) 
Michigan. ..<.<sccacasa 2, 189,696 | 2,207,665 | 2,157, 208 1 2, 163, 882 1 
Minnesota...----------- 639, 774 697, 101 652, 267 1 698, 228 1 
NOW E APA, nae 4,154,039 | 4,512,389 | 4,221, 634 180, 158, 208 | 4,542,343 218, 058, 754 
ODIO adi diu eae 12, 510, 703 | 13, 710, 153 | 12, 521,364 , 707, 544 | 13, 725, 969 626, 822, 217 
Pees ncaa akan 18, 239, 608 | 20, 211,510 | 18,300, 347 788, 496, 589 | 20, 205, 913 951, 282, 026 
ennessee--------------- 
= ers Ces } 1,704,844 | 1,834,446 | 1,709, 160 (1) 1, 832, 287 () 
Id MO IA AAN BE 406, 790, 469 |...........- 452, 066, 935 
POM cosas O 64, 499, 983 | 70, 277, 938 | 64,626,146 | 2,769, 401, 474 | 70, 250,879 | 3, 284, 109, 821 


1 Data that may not be shown separately because they would reveal individual company operations are 
combined as ‘‘Undistributed.” 
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TABLE 3.—Foreign iron ore and manganiferous iron ore consumed in the manu- 
facture of pig iron in the United States, 1950-51, by source of ore, in net tons 


Source 1950 1951 Source 1950 1961 
Afen... 1, 033, 852 614, 743 || Mexico..................- 246, 976 185, 536 
Hraz/1.........-.--2c 86, 967 233, 046 || Sweden................... 1, 006, 029 1, 067, 691 
Canada................... 1, 025, 718 910, 639 || Venezuela. .............-..|.-...--....- 451, 692 
Chíle....................- 3, 207, 715 2, 977, 266 || Unclassided.............. 28, 163 39, 239 
2 A WEE? 16, 8 ———_———— 
Y E aTe b EPR RN AA 2, 095 Total..............- 6, 635, 420 6, 498, 345 


TABLE 4.—Pig iron shipped from blast furnaces in the United States, 1950-51, 


by grades ! 
1950 1951 
Grade  ' Value Value 
Net tons |.————————————| Net tons |———————À————— 
Total Average Total Average 
A 3, 221, 744 | $134, 068, 514 $41. 61 3, 371, 400 | $154, 735, 170 $45. 90 
Basic. EE 50, 546, 029 |2, 162, 481, 670 42.78 | 55, 045, 515 |2, 571, 504, 501 46. 72 
Bessemer..................... 7,385, 236 | 320,747, 035 43.43 | 8,191,237 | 383, 395, 106 46. 81 
Low-phosphorus.............. 304, 250 14, 655, 875 48. 17 327, 570 17, 756, 536 54. 21 
Malleable....................- 2, 995, 210 | 129, 650, 167 43.29 | 3,106,087 | 146,691, 219 47.23 
All other (not ferroalloys)...... 173, 668 7,798, 213 44. 90 208, 570 10, 027, 289 48. 08 
Totalacin cia da 84, 626, 146 |2, 769, 401, 474 42.85 | 70, 250, 379 |3, 284, 109, 821 46. 75 


1 Includes pig iron transferred directly to steel furnaces at same site. 


Metalliferous Materials Used.—The production of pig iron in 1951 
required 127,285,286 net tons of iron ore, sinter, and manganiferous 
. iron ore; 3,723,803 net tons of mill cinder and roll scale; 3,697,161 net 
tons of open-hearth and Bessemer slags; 2,681,466 tons of purchased 
scrap; and 113,825 tons of other materials—an average of 1.957 tons 
of metalliferous materials (exclusive of home scrap and flue dust) per 
ton of pig iron made. 

Alabama furnaces used red hematite from the Birmingham district 
and brown ores from Alabama and Georgia, as well as hematite from 
Missouri and the Lake Superior region. Foreign iron ore from Africa, 
Brazil, and Sweden, and foreign manganese-bearing ores from Africa, 
Brazil, Cuba, and India were also used. 

Most of the iron ore used at Sparrows Point, Md., was of forei 
origin. The sources were Africa, Chile, Cuba, Sweden, and Venezuela; 
manganiferous ores were received from Africa. 

Republic Steel Corp., at Troy, N. Y., received manganiferous ores 
from South Africa and iron ores from the Adirondack district. 
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Colorado Fuel and Iron Corp. (E. € G. Brooke Iron Division), 
Birdsboro, Pa., used iron ore and manganiferous ore from Africa 
and iron ore from New J ersey. 

Texas blast furnaces used domestic ore from various sources and 
foreign ores from Mexico and Brazil. Manganiferous ores from 
Mexico and India were also used. 

Utah furnaces used iron ore from Iron County, Utah, and man- 
ganiferous ore from Nevada and Utah. 

Kaiser Steel Corp., Fontana, Calif., used iron ore from Eagle 
Mountain, Riverside County, Calif. 

Pueblo, Colo., furnaces (Colorado Fuel & Iron Corp.) used iron 
ore from Wyoming and Utah and iron and manganiferous ores from 
New Mexico. 


TABLE 5.—Number of blast furnaces (including ferroalloy blast furnaces) in the 
United States, December 31, 1950-51 


[American Iron and Steel Institute] 


Dec. 31, 1950 Dec. 31, 1951 


SES Out of Out of 
ut o uto 
blast Total | In blast blast Total 

AJADA MA oca 20 2 21 
[8 110,1. A A A PARAR A 20 9 EE 2 
O A O See ee 4 1 4 
o eier ee 22 1 22 
KT 22 1 22 
Kentucky APA jonoon kk e tee 3 
Moarylan@ A A ———— B RR Y A 8 
Massachusetis............................] Il][......--.. RO o bbs 1 
Michigan) ..-:.-222 52969. 2«x CO «SO RA 6| -@ bosecs cucu. 6 
O AAA IS ———— Cd AAA 2] o AP 3 
Now d A A AA I 16 4 PRA 16| 16 |......... 16 
Oo... oic A A 50| . 50|.......... 50 
Pennsylvania..............---.-..-------- 77 3 77 
Tennessee... ..-.......-..------------ ers 2 ¿BElasililo 3 
TOMBS c oe) oc oe eee es oe 3 1 3 
o Eet sad d 5| Bliss 6 

OT EE O E ORees Y E 1 
NATA A ` Y PR 4| A EE 4 


S 
E 
Š 
p 
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PRODUCTION OF STEEL? ©. | r 


Steel production rose to 105.2 million net tons in 1951, an increase 
of 9 percent over 1950 and 35 percent over 1949. Rated capacity as 
of January 1, 1951, was 5 percent over 1950 and 8 percent over 1949. 
The 4.4 million-net-ton-capacity increase during 1951 plus the many 
improvements in steelmaking practice put into effect by steel com- 
panies permitted production to exceed rated capacity for the first time. 

In 1950 and 1951, about 89 percent of domestic steel was made in 
open-hearth furnaces compared with 90 percent in 1949. Seven 
percent of total steel production in 1951, 6 percent in 1950, and 5 
percent in 1949 was in electric furnaces. 


TABLE 7.—Steel capacity, production, and percent of operations in the United 
States, 1947-51, in net tons! 


[American Iron and Steel Institute] 


Production 
Electric 


3,787, 717 
05 


1 The figures include only that portion of the capacity, and production of steel for castings used by foundl 


ries which were operated by companies producing stee 
steel production. 

3 Included with “Electric.” 

3 Revised figure. 


ingots. Omitted portion is about 2 percent of tota- 


TABLE 8.—Open-hearth steel ingots and castings manufactured in the United 
: States, 1947-51, by States, in net tons ! 


[American Iron and Steel Institute) 


State 1947 1948 1949 1950- ) 19051 ^ 
New England States. ........... 428,051 454, 524 381, 763 007 535,014 
New York and New Jersey...... 4, 213, 360 4, 271,040 4, 020, 711 4, 820, 177 5, 271, 387 
Pennsylvania..................- , 911, 084 23, 048, 31 19, 769, 983 24, 610, 28,977, 599 
AAA A EN 14, 026, 978 045, 722 12, 215, 389 15, 200, 16, 842, 144 
no ioo MA out eal 10, 128, 496 10, 453, 975 9, 099, 413 11, 056, 043 11,888, 961 
IT A ee SPON TUR 6, 206, 370 , 200, 7 5, 886, 460 0, 831, 337 7, 271, 6 
Other States..............-.-.... 18, 957, 945 20, 190, 859 , 885, 23, 259, 24, 379, 780 


EEE  R—  €QrRooo A C_Q_R A _ — » -- por aa ea 


Total...---.-.-.----------- 76, 873, 793 79, 340, 157 70, 248, 803 86, 262, 509 93, 166, 518 


1 Includes only that portion of steel for castings produced in foundries operated by companies manufactur- 
ing steel ingots. Ses tableo 7. pork 


Alloy Steel.-—Alloy-steel output for 1951 was 10,125,000 net tons, 
the highest production for alloy steel since 1944. The: production 
increase for 1951 was 18 percent over 1950 and 72 percent over 1949. 
Alloy production represented 10 percent of the total steel made in 
1951, 9 percent in 1950, and 8 percent in 1949. Of the alloy steel 
producal in 1951, 65 percent was produced in basic open-hearth, 2 
percent in the acid open-hearth, and 33 percent in electric furnaces. 

3 The data concerning steel production used by the Bureau of Mines are furnished o American Iron 


and Steel Institute. The output from steel foundries that do not produce steel ingots is not included in 
the production data. 
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These figures reflected an increase in the proportions produced by 
electric furnaces (32 percent in 1950) and acid open-hearth furnaces 
(1 percent in 1950). Alloy-steel data include steels in which the 
minimum of the range specified in one or more of the elements named 
exceeds the following percentages: Manganese, 1.65 percent; silicon, 
0.60 percent; copper, 0.60 percent; or aluminum, boron, chromium, 
cobalt, columbium, molybdenum, nickel, titanium, tungsten, vana- 
dium, zirconium and other alloying elements, any added percent. 


TABLE 9.—Bessemer-steel ingots and castings manufactured,in the United State s 
| 1947-51, by States, in net tons ! 


[American Iron and Steel, Institute] 


State 1947 ` 1048 1950 1951 
^o] EE 1,981, 428 1,936,873 2, 000, 294 2, 208, 456 
Pennsylvania................... 1, 345, 412 1, 355, 934 1, 174, 866 1, 293, 746 1, 345, 297 
Other States....-.-.......-.-...- 905, 703 050, 365 1, O11, 784 1, 240, 518 1, 337, 193 
Total...---..-------------- 4,232,543 | 4,243,172} 3,946,056 | 4,534,558 4,890, 946 


1 Includes only that portion of steel for castings produced in foundries by companies manufacturing steel 
ingots. See table 7. 


TABLE 10.—Steel electrically manufactured in the United States, 1946-51, in 
net tons ! 


{American Iron and,Steel Institute] 


Year Ingots Castings Total Year Ingots Castings Total 
1946....-..-.. 2, 479, 064 83,960 | 2,563,024 || 1949.........- 3, 687, 077 95, 640 3, 782, 717 
1047... ess 8, 680, 516 107,210 | 3,787,735 || 1950.......... 5, 927, 500 111, 499 6, 039, 008 
19048. .....-.... 4,973, 611 83,530 | 5,057,141 || 1951.......... 7, 043, 306 99, 018 7,142, 384 


1 Includes a very small quantity of crucible steel. Includes only that portion of stcel for castings produced 
in foundries operated by companies manufacturing steel ingots. See table 7. 


TABLE 11.—-Alloy-steel ingots and castings manufactured in the United States, 
1947-51, by processes, in net tons! 


[American Iron and Steel Institute] 


Process 1947 |. 1948 1949 1950 1951 
Open-hearth: 
Bale ...| 5,520,540 | 6,285,054 | 4,102,344 | 5,738,067 | 6,585,635 
"-—————— 128,764 | — 128,915 | — 105,050 | 123,253 238, 034 
rú Oui acia a iia 
SEET ) 1,778, 937 | 2,067,145 | 1,599,675 | 2,708,785 | 3,300,918 
beta). 7,428,231 | 8,481,114 | 5,897,569 | 8,570,105 | 10,124,587 


1 Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. See table 7.. 


Metalliferous Materials Used.—_ During 1951 steel furnaces used 3.8 
million tons of domestic iron ore and 2.4 million tons of foreign ore; 
the latter originated in Africa, Brazil, Canada, Cuba, Sweden, and 
Venezuela. Also used was 1.7 million tons of sinter made from both 
foreign and domestic ores. 
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Scrap and pig iron used in steel furnaces in 1951 totaled 118.8 
million net tons. The percentage of each used (48 and 52 percent, 
respectively) was the same as in 1950. The basic open hearth makes 
use of both charge and feed ores. Charge ore is added to furnish 
available oxygen to the charge before the heat is melted. The prop- 
erties that are acceptable in charge ore or sinter vary with furnace 
size, hot-metal analysis, and amount of ore used. The sum of the 
acid compounds, SiO; plus ALO; plus TiO; should be under 8 percent. 
Up to about 8 percent natural moisture in the charge can be tolerated 
in most practices. With the present trend in industry to use higher 
sulfur fuels in the open hearth, the sulfur content of the ore should 
be below 0.05 percent. 

Feed ore is used after a heat is melted to accelerate the oxidation 
of carbon during the refining period. The physical and chemical 
characteristics desired in charge and feed ore are very similar. Both 
ores should be hard and dense and free from fines. Mill cinder, 
sinter, and roll scale may be used in place of feed ore, but none is as 
effective for carbon removal as ore. Roll scale is sometimes used in 
conjunction with spar during the working of heats that are high in 
phosphorus. Owing to limited domestic supply of charge and feed 
ore, substantial amounts of these ores are now obtained from foreign 
sources (in 1951, about two-fifths of the total of such ores used in 
steel furnaces), mainly from South America and Africa. 


TABLE 12.—Metalliferous materials consumed in steel furnaces in the United 
States, 1947-51, in net tons 


Iron ore Manganese ore Iron and steel scrap 


CONSUMPTION OF PIG IRON 


Consumption of pig iron in 1951 increased 10 percent over 1950 
and 34 percent over 1949. Of the total pig iron, 78 percent was 
consumed in 8 Middle Atlantic and East North Central States as 
shown in table 14. In 1951, 86 percent of the pig iron went to the 
steelmaking furnaces to be processed into steel; 4 percent was used 
to make direct castings and 10 percent to iron furnaces. These 
percentages were the same as in 1950. 

There were plants using pig iron in 1950 in all 48 States and the 
District of Columbia; Pennsylvania, Ohio, and Indiana consumed 
59 percent of the total. 
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TABLE 13.—Consumption of pig iron in the United States, 1948-51, by type of 


furnace 
1948 1949 1950 
Type as pment Os te 

oqu pmen | Percent Percent Percont Percent 
Net tons of total Net tons of total Net tons of total Net tons of total 
Open-hearth......... 47,267,334 | 78.8 | 41,782,506 | 78.2 | 50,946,134 | 78.5 | 56,055,103 78.5 
Bessemer...........- 4, 778, 137 8.0 | 4,612, 408 8.6 | 5,169,835 8.0 | 5,551,149 7.8 
Electric.....----.--. 132, 314 2 107, 589 2 153, 641 2 144, 131 2 
Cupola....-..- MORE 5, 280, 057 8.8 | 4,764,003 8.9 | 6,059, 188 9.3 | 6,559,800 9.2 
A se "H mm al 273,514] Al ases]  .5| 400,267 5 

Crucible............. 1, 013 o) 1,052 d 1, 190 à 23 | () 
Puddling............ 14,979 1 3, 880 d 3, 168 AEN PIO AA 
Direct castings. ...... 2, 183, 572 3.6 | 1,901,760 3.6 | 2,275,349 3.5 | 2,703,624 3.8 
Miscellaneous. ....-- 95 (2) 53 EN AAA O A TEE 
Total.......... 60,026,404 | 100.0 | 53,446,765 | 100.0 | 64,943,118 | 100.0 | 71,414,317 | 100.0 

"4 Less than 0.05 percent. 
TABLE 14 — Consumption of pig iron in the United States, 1947—51, by State and 
district 
1947 1948 1949 1950 
State and district Dos! Con- Dun: Con- o nor 
sum- | Net tons | sum- | Net tons | sum- | Net tons | sum- | Net tons 
ers ers ers ers 

Connecticut.......------- 58] 92,1141  59| 73,173] 56 ,835| 654! 75,868) 83,101 

D EE 15} 14,111) 15] 14882 11] 10,304] 13 9, 657 9, 647 
Massachusetts............ 98} 199,258] 100| 219,453| 95| 174,401] 101| 218,931| 231,897 
Now Hampshtre.......... 16 5,7711 16 4,178} 15 3,2521 16 4, 190 4, 762 
Rhode Island............. 12) 31,036 ul 23,520 11| 32,217  15|  41,223| 657,792 
Vormont.....-.----------- 14| 10,007 14 7,687| 13 6,328] 13 ,783| 17,331 

Total New England....| 213| 352,207| 215| 342,893| 201|  283,337| 212| 358,652| 404,530 
New Jersey 2.............. 70| 241,512 80| 279,352 78| 243,854 73|  274,116| 296,182 
New York. ............-.. 172| 2,966,882| 174| 2,948,785] 170] 2,652,854| 163| 3.060, 001| 3, 416, 408 
Pennsylvania 3__.....----. 349/17, 287, 166]  401|17,667,350| 390/14, 834, 486|  347|18, 315, 008|20, 314, 328 

Total Middle Atlantic..|  597[20,495,560|  655|20,805, 487] 638/17, 731, 194| 583/21, 649, 12524, 025, 918 
IHlinols 2.................. 208| 4,782,722] 216| 4,800,607] 200) 4,498,693| 204| 5, 465, 752| 5,948, 201 
Indlana................-.- 128| 6,810,122|  137| 7,075,885| 135| 6,303,3560| 132| 7,480, 127| 8, 339, 759 
Michigan..............--- 167| 2,462,871| 167| 2,718,956| 169| 2,689,505] 171| 3,687, 724| 3,605,019 
Oblo to 51.2 2o me 299|11,674,075| 327111, 633, 581| 319110, 134, 409|  283|11,667,857|13, 230, 964 
Wisconsin. . .......------- 116|  274,893| 125| 260,572] GU  243,420| 123|  295,792| 341,120 

Total East North Con- 

ETC EEN 918/26, 004, 683| 972/26, 498,691] 953/23, 869,383] 913/28, 597, 252/31, 465, 063 
eeng Zeien Sea E 54] 98,116] 50} 91,291]  52| 107,353) 54] 101,702) 152,275 
a al El) oaf El) ce«o( 11) wel 24) 16,887] 10,395 
Minnoesota................ 59 58 54 59 
North Dakota............ Ur 445,809 Ur 458, 374 11) 383, 952 2|} 542,101] 620,166 
South Dakota.......-...-- 1 1 1 2 
Misgourt........--.------- 51| 80,926] 51) 87,654] 40) 63,524) 45] 986,939] 103,115 

Total West North Cen- 

Files rose a Dia 190] 638,892} 197| 661,720| 192| 571,453] 193|  747,029| 885,051 
Delaware................- 7 7 7 6 
District o of Columbia...... 1/12, 599, 039 3/12, 994, 431 2133, 058, 103 1/93, 666, 178| 3,871,880 
Vid e eim M is T e 
2 JoOrtOa. e eee eee 
de Gg Joly 37,5254 ol aal ¿Sp 70,171/{ 19) 86,243) 70,020 
North Carolina.. -...-..-- 47| 27,466|  44| 20,482) 45) 20,958! 52|  30,058| 29,046 
South Carolina AREE 16 9, 169 H 9, 404 M 7,360 16 11,424] 21,521 
ginið eege 
EE 54/)1, 449, ES 511,670, en $ 22))1, 662, aal 4 49))1, 952, 608} 1, 929, 435 
Total South Atlantic...| 232| 4,122,561] 234| 4,733,573] 225| 4,818,855} 22| 5,747, 111| 5,032, 711 


AA Me pra si o o Me E tl o Wer ds o ee 
eee | ee | ee | > | ee | ES | ees o | Galas 


Yor footnotes, see end of table. 
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TABLE 14.—Consumption of pig iron in the United States, 1947—51, by State and 


district—Continued 
1947 1948 1949 1950 
ca. E 1051, net 
State and district Con- Con- Con- Con- tons! 
sum- | Net tons | sum- | Net tons | sum- | Net tons | sum- | Net tons 
ers ers ers 
Ahnen e 69| 3,356, 612 74| 3, 500, 614 72| 3, 152, 311 79| 3,777, 495| 3, 902, 199 
Kentucky 2............... 24 25 22 22 
Mississippl..............- 8|» 809,159 8|» 924,040 8|» 761,149 8j» 973,870| 1,041,910 
"T'Ónnamo us. Loue ommo 53 53 50 51 
Total East South Cen- 

Mal S rudes sei otiam 154| 4,165, 771 160] 4, 424, 654 152| 3, 913, 460 160| 4,751,371| 4, 944, 109 
E RN A 4 4 3 5 
Louisiana.....---------00- 11 5,766 12 7,025 12 6, 015 11 7, 280 13, 981 
Oklahoma- A 9 9 111) 15 
dioi PORE e PIAR, 37| 120,091 88| 230,947 37| 198,318 45|  350,724| . 078,093 


TAR 61] 125,857 63! 237.972 63| 204,333) ^'70| 364,004| 502,574 


rr A | cee | — —at—aÀÀ—À | a — Pr 


ATE OMS ror e e qm Sn yes 
NESVEIUS LL eund aae B arts 4 1, 215 4 1, 251 4 1,194 3 1, 520 866 
New Mexico.............. 
ea PEOR 26| 1,511,704| 30| 1,583,437] 31| 1,364,007| 26| 1,766,874| 1,864, 848 
Montana- o as 4 320 4 305 3 207 276 
TEE E 5 soak 2 ag 2 64 2 167 SÉ 
T VOTAIHE oo EECH 2 4 2 ; 5 2 4 
Total Mountain. 35| 1,515,960|  42| 1,685,327] — 43| 1,865,795 35| 1,768. 772| 1,866,679 
GE RAID ES 635, 164 111 625, 229 108| 673,613; 105] 937,740} 1, 271, 574 
Se ay Iesu 29) aset gel] ae 28) 21062] 25,208 
Total Pacifie............ 173 652, 976 163 646, 078 166 688, 955 157 959, 202| 1, 296, 782 
Undistributed ?........... T. M IDA li a dls 


er | ar EC geg e 
EE —_  __—_-= € ere EA OA En 


Total United States. ...| 2, dd bs 290, 755| 2, 701/60, 026, 404| 2, 633/53, 446, 765| 2, 555/64, 943, 118/71, 414, 317 


1 Consumption for 1951 obtained from sample monthly canvasses; therefore, exact number of consumers 
by States not available. 

1 In 1947 some pig iron consumed in California, Illinois, Kentucky, Maryland, New Jersey, Ohio, and 
Pennsylvania—not separable—is included with “Undistributed.” 


PRICES 


The average value of all grades of pig iron given in table 15 was 
compiled from producers’ reports to the Bureau of Mines. The 
figures represent value f. o. b. blast furnaces and do not include the 
value of ferroalloys. The annual average value for all grades of pig 
iron at furnaces was $46.75 in 1951 compared with $42.85 in 1950. ` 

The average monthly prices of foundry, Bessemer, and basic pig 
iron at Mahoning Valley furnaces and foundry pig at Birmingham 
dese according to published market quotations, are summarized 

ə 1n table 16. 
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TABLE 15.—Average value of pig iron at blast furnaces in the United States, 
1947-51, by States, per net ton 


State l 1947 1948 1949 1950 1951 

Alabama A $28. 12 $36. 52 $35. 79 $39. 00 $43. 87 
California, Colorado, and Utah.....................- 30. 5 40. 93 42. 02 44. 52 48. 50 

e EEN 30. 97 35.72 41. 69 42.77 46. 53 
o RA A dE MASS 30. 57 37.86 41. 26 42. 43 46. 59 
New © OPK A IN aps ed qudm deus 27. 54 32.70 43. 81 42. 68 48. 01 
(E oi SE 30. 87 37. 98 40. 92 42. 38 45. 67 
Pennsylvania...................... e. ce cL Lee e ee ees 30. 23 36. 08 43.04 43. 09 47. 08 
Other States dc ccarccncas arco 31. 67 38.77 44. 59 44,73 47.98 


d Comprises Kentucky, Maryland, Massachusetts, Michigan, Minnesota, Tennessee, Texas, and West 


TABLE 16.—Average monthly prices of chief grades of pig iron in the United 
States, 1950-51, per net ton 


[Metal Statistics, 1952] 
Foundry pig Foundry pig Bessemer pig Basic pig iron 
iron at Birming- | iron at Valley iron at Valley at Valley 
Month ham furnaces furnaces furnaces furnaces 


1950 1951 1950 1951 1950 1951 1950 1951 


EER | TE | AAA a | nn EE || ACTS |) AN A ED cecal 


ds APP $35.16 | $43.04 | $41.52 | $46.87 | $41.06 | $47.32 | $41.07 $406. 43 
February...................- 37. 30 43. 64 41. 52 46. 87 41. 06 47. 32 41. 07 46. 43 
E RAN rer ER. 37. 84 43, 64 41. 52 46. 87 41. 96 47.32 41.07 46. 43 
April A 37. 84 43. 64 41. 52 46. 87 41. 96 47.32 41,07 46. 43 
AA 37. 84 43. 64 41, 52 46. 87 41. 96 47.32 41. 07 46. 43 
JUNC EE 37. 84 43. 64 41, 52 46. 87 41. 96 47.32 41. 07 46. 43 
July AA ke 87. 84 43. 64 41. 52 46. 87 41. 96 47.32 41. 07 46. 43 
AUgust... cion rues 37. 84 43. 04 41. 52 40. 87 41. 96 47.32 41. 07 46. 43 
September. ................. 38. 40 43. 04 42.19 46.87 42. 63 47. 32 41. 74 46. 43 
e AAA 40. 96 43. 61 44.20 46. 87 44. 64 47.32 43.75 46. 43 
November................... 40. 96 43. 64 44. 20 46. 87 44. 64 47. 32 43. 75 46. 43 
December................... 43. 24 43. 04 46. 61 46. 87 47. 05 47. 32 46. 10 46. 43 
Average............... 38. 00 43. 64 42.45 46. 87 42, 89 47.32 42. 00 46. 43 


TABLE 17.—Composite prices of finished steel in the United States, 1944-51, 
by months, in cents per pound 


{Iron Age) 
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FOREIGN TRADE ? 


Imports and exports of steel both increased in 1951, while pig-iron 
exports decreased and imports increased. Imports of steel (manu- 
factures and semimanufactures) rose from 1,099,000 tons (revised) in 
1950 to 2,289,000 tons in 1951, and exports increased 14 percent. 
Pig-iron imports increased from 805,000 tons (revised) in 1950 to 
1,067,000 in 1951, while exports decreased from 6,813 tons ($321,795) 
to 6,555 tons ($352,353). 

Sixty-nine percent of the pig iron imported came from Austria, 
Canada, Germany, and the Netherlands, while Australia, Canada, and 
Mexico received 95 percent of the exported tonnage. 


TABLE 18.—Pig iron imported for consumption in the United States, 1947-51, by 
countries, in net tons 


[U. 8. Department of Commerce] 


Country 1051 
North America: 
Eiere 1 195, 807 220, 094 
E A A ee AAA AA A E 
South America 
BO A O A 33, 936 
Ohlla AA A PA AAA D 57, 241 
Europe: 
Bala -Luxembourg........-.------ ie 805 
um-Luxembourg 
(ae TEE EE IM 37,323 
E wu AAA AN A 331, 244 
Y PA A A E 123 
Netherlands.......................... 99, 189 
NOIWAY APR E 9, 482 15, 352 
Poland-Danzig....................... 1408. AAA AA A Sevacasaacen 
Spain sl ee e e o o ee eg ro reer rr er E 34, 048 
AA IN A 43, 822 
y] RA A EA A AA ER 36, 587 
VR A A O E "réi PARRES AA AAA O 
United Kingdom..................... 93 3, 957 
A A dl eege 16, 101 7,168 34, 158 
Africa: Union of South Africa 336 20, 206 
Oceanía: Australia........................]............|] 26,902] 19,599 |.............]...........- 
Total: Net tons. ................... 804 804, 799 066, 513 
KOCH A SUME 169, 985 
1 Revised figure. 


Steel bars, boiler and other iron and steel plate, and structural iron 
and steel were principal imports. Sheets (black and galvanized) 
tinplate and terneplate, casing and line pipe, structural shapes, an 
rails made up 60 percent of the exports. 


3 Figures on x ais and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce, 
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TABLE 19.—Major iron and stee] products imported for consumption in the United 
States, 1949-51 


IO. S. Department of Commerce] 


1949 1950 
Products 
pet Value Wa Value 
Semimanufactures: 
Steel bars: 

Concrete reinforcement bar8. .......... 10, 269|$1, 254, 076 60, 421| $3, 612, 285| 138, 424/$14, 805, 112 

Solid or‘hollow, n. e. 8................- 35, 268| 3, 007, 463| 1 108, 527| 1 6, 435, 303| 246, 146| 24, 924, 652 

Hollow and hollow drill steel........... 92 21, 438 799 196, 267 1,311 332, 056 
Iron slabs, blooms, or other forms........ |........]. ..-......]- -........]|-.........- 5 765 
A A 353 80, 200 387 58, 826 695 108, 286 

. Wire rods, nail rods, and flat rods up to 
~ 6 inches in width...................... 5, 732 27,926] 1112, 354| 1 7,341, 986] 122, 009| 12, 004, 127 
Boiler and other plate fron and steel, 

mM MODUM RA 30, 519} 2, 988, 108] 1 163,301|! 13,825,592| 584, 805| 73, 964, 682 
Steel ingots, blooms, and slabs........... 50,310| 3,312,902] 115,384] 6,738,677|  40,227| 3,019, 220 
Billets, solid or hollow................... 2,002]  165,969| 7107,089|14,200,255|  99,401| 8,470,562 
Die blocks or blanks, shafting, etc....... 660 61, 626 12, 211 780, 128 1, 142 274, S58 
Circular saw plate5.....................- 2 1, 016 16 13, 860 35 25, 200 
Sheets of iron or steel, common or black 

and boiler or other plate iron or steel...|  3,572| 390,433 27,901| 2,579,819]  71,542| 10, 266, 848 
Sheets and plates and steel, n. s. p. f..... 9,266| | 865,110| 133,101} ! 2,806,693]  37,096| 4,545,612 
Tinplate, terneplate, and taggers’ tin....| 13, 684] 2,052, 030 4, 289 687, 562 445 88, 213 

Total semimanufactures............- 161, 720/14, 234, 297| 1 705, 180] 1 40,277,253|1, 343, 283|152, 920, 253 
Manufactures: 
Structural iron and steel................. 119, 506/11, 895, 706} 1 178, 007] 112,134,078] 459, 904| 46, 899, 983 
Rails for rallways........................ 944 76, 459 1 7, 169 318,545| 11,026 581, 766 
Rail braces, bars, fishplates, or splice bars : 

and tie platen. 162} 16,452 205| 25,283 118 9,343 
Pipes and tubes: 

Cast-iron pipe and fittings............. 256 39, 823 1, 215 119, 756 6, 932 733, 645 
m d pipes and tubes. ................- 5,459| 1, 154, 349 40,495| 4,724,099| 239, 578} 39, 740, 011 

TO: 

Barbed AAA A 100 11, 653 9,505| 1,008, 545 7,245] 1,082, 260 

Round wire, n. ©. 8...................-. 2,908| 245, 907 17, 829} 1,808, 094;  206,977| 3, 773,165 

Telegraph, telephone, ctc., except cop- 

per, covered with cotton jute, eto... 456) 241,344 214 76, 355 860 325, 594 

Flat wire and iron or steel strips. ..-... 1, 574] 1, 598, 381 18,082] 1,998,968} 41,219] 8, 808, 230 
- Rope and strand....................... 891| 380,756 2,305| 1718,828 4,930| 1,423,250 

`  Galvanized fencing wire and wire fenc- 


TEE 7 786| — 1,367| 136,107]  1,460| 185,472 
Hoop or band iron or steel, for baling...| 2,985] 284,033 17,885| 1,574,203|  14,547| 1,436,478 
.. Hoop, band and strips, or scroll iron or 


steel, n. & D. E 5,647] 511,081] 141, 548| ! 2, 683, 009] 71,646) 7, 443, 613 
nr E ————M— 2,384| 429,188 67,524| 7,180,462) 56,419) 7,795,986 
Castings and forgings, u. e. $........... 196 67, 149 803 177, 518 8,235| 1,020, 793 
Total manufactures..........-.------ 142, 875/16, 953, 067} 1304, 243| 134,002,910| 946, 511/121, 239, 589 
Grand total E 804, 604/31, 187, 364| 1 1,099,423] 1 83,970,103/2, 288, 794/274, 150, 842 

Z o ] y 


1 Revised figure. 


TABLE 20.— Mejor iron and steel (CN exported from the United States, 


[U. 8. Department of Commerce) 
1949 1960 1951 
Products SS eS 
Net tons} Value | Net tons Value  |Nettons| Value 
Semimanufactures: 

Steel ingots, blooms, billets, slabs, and 

sheet DAYS geg teg Aere ere 257, 248/$21, 546, 322 61,612| $4, 962,518] 134, 613|$12, 010, 195 
Iron and steel bars and rods: 

Iron DAIS WEEN 1, 470 322, 745 1, 006 164, 924 2, 941 499, 453 

Concrete reinforcement bars........ 107, 902| 10, 386, 873 18, 589|  1,820,988|  44,426| 4,820,793 

Other steel bars....................- 332, 387| 39, 949, 878 99, 245| 13,201,530] 150,350} 21, 009, 357 

Wire BEE 53, 3151 5,019, 109 6, 264 596, 163 4, 148 481, 320 


^ot 
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TABLE 20.—Major iron and steel products exported from the United States, 


1949-51—Continued 
1949 1950 - 1951 
Products ——ÓÓ 
: Net tons| Value | Net tons Value (Net tons) Value 
Semimanufactures—Continued 


Iron and steel plates, sheets, skelp, 


and strips: 
Plates, including boiler plate, not 

fabricated. 542, 588| 112,225] $12,111,005| 160, 542|$19, 322, 830 
Skelp fron and steel................-- 117,369| 8,467,977] 116, 581 107, 878| 8,946,310 
Iron and steel sheets, galfanized....| 85, 594| 13, O71, 087| 12, 516, 185 


Steel sheets, black, ungalvanized....| 551, 245| 74, 987,636] 1 501, 175 , 986, 780 
Iron sheets ts, black.. ee 650| 2,638, 541 17, 1, 773, 745 
Strip, hoop, band, and scroll iron 
and steel: 
Cold-rolled. ...................... 57,376| 12, 591, 131 43, 289 13, 903, 833 
Hot-rolled........................ 82, 376| 9, 224, 040 49, 592 7, 899, 601 
Tinplate and terneplate..............- 558, 173| 95, 662, 968 1 495, 004 1 81, 741, 856| 558, 664 113, 562, 793 
Total semimanufactures......|2, 644, 2021335, 411, 031}! 1, 622, 979]! 226, 246, 482/1, 883, 989/297, 732, 195 
Manufactures—steel-mill products: 
Structural fron and steel: 
Water, ofl, gas, and other storage 
tanks complete and knocked- 
down material.. EEN 106, 003] 19, 037, 149 99,147| 8, 441, 409 8, 706, 908 
Structural shapes 
mon fabricated.. See 302, 700| 25, 680, 402| 153,570] 13,800, 340 22, 466, 923 
17 EA 152, 894| 36,483,622} 110,348] 27,957,015] 77,136} 23, 535, 603 
Plates, fabricated, punched, or 
NS HN E 30,328| 6, 295, 063 7,370 8, 608, 662 ` 


poral a ashes, and sheet e) 2001] 279348] 12, 204 
es, sas es, an 8 p ma ee » 
Railway-track Se terial; 


1, 326, 342 
2, 136, 551 


Rails for railways................... 236, 990] 19, 416, 144| 137,391] 10, 105, 145 8, 755, 167 
Ral dont. Carte bars, fishplates, and 
SA AA A 22, 680| 3, 100, 755 23, 649| 2,791,794 4, 411, 717 
switches, frogs, and crossings. ...... 6, 043| 1, 674, 188 2, 505 696, 517 733, 53 
Railroad spikes...-.......--.------- 3, 634 544, 619 7,516) 1, 064, 631 1, 466, 060 
Railroad bolts, nuts, washers, and 
nut lóck8. os seo cceccseduxseseccs 1, 904 508, 375 1, 600 $71, 125 463, 363 
Tubular products: . 
Boiler tubes. ....................... 47,168| 9,708, 567 15,541] 3,760, 427 5, 629, 942 
Casing and line plpe................ 492, 929] 72, 067,360] 1 452, 160| ! 61, 864, 657 70, 555, 797 


Seamless black Ge and Kat and 
other line and boiler, pipe and 


tubes, except casing............... 25,782] 4,251, 542 17, 328 3,785, 463 
Welded black pipe and er 101, 766| 15,710,248] 59,881 11, 096, 062 
Welded galvanized pipe and tubes..| 98, 536] 17, 826, 791 64, 990 , 736, 089 
Malleable-iron screwed pipe fittings. 5, 522| 4,037, 896 1 4, 009 , 554, 624 
Cast-iron screwed pipe fittings...... 752 294. 867 620 349, 614 
Cast-iron pressure p m: and fittings.|  47,828| 5,069,993 21,170 4, 557, 082 
Cast-fron soil pipe and fittings...... 10, 165} 1, 809, 149 5,802 ; 
Iron and steel pipe and fittings, 

11.0.8. 22-1 5 o uero dis ee ces 68, 685| 32, 783, 504 39,304| 19,301, 638 24, 912, 574 

Wire and manufactures: 
Barbed wire. ....................... 75, 737| 11, 666, 175 10,976| 1,887, 017 2, 159, 062 
Galvanized wire. ................... 56,902| 9,591,071 11, 123 8, 070, 636 
Iron and steel wire, uncoated....... 78, 828| 11, 524, 306 25, 936 10, 197, 841 
Wire rope and strand............... 12,915| 5,286, 181 11, 632 8, 200, 077 
Woven-wire fencing and screen 
dl cocionasoocunone dicas desea 20, 615] 7,008, 457 8, 774 4, 910, 328 
Allothet... uoo caes 96, 191| 10, 439, 244 24, 478 12, 108, 578 
A and bolts, iron and steel, n. e. s.: 
NANG. AA DUE 25, 910| 4,187, 757 3, 097 1, 534, 700 
All "other nails, including tacks and 
A AAA 11, 5671| 3,178, 429 3,717| 1, 562, 514 2, 241, 352 
Bolts, machine screws, nuts, rivets, 
and washers, n. e. 8.--.-..-------- 26, 120] 12,045,325]  16,213| 18, 505, 585 18, 580, 637 
Castings and forgings: 
Horseshoes, mule shoes, and calks... 418 90, 463 340 62, 588 107, 699 
Tron and steel, including car wheels, 
tires, and ET WEE 135, 926] 22, 580, 115 87, 491| 14, 630, 082 20, 195, 167 
Total manufactures........... 2, 266, 208/879, 641, 937|! 1, 383, 131|1 232, 994, 074|1, 546, 312/201, 278, 206 
Advanced manufactures: 
House-heating boilers and radiators...|.-.....-- 736, 209|.......... ,596|.....-..-- 1, 700, 679 
Oil burners and parts.............:.]......... 4,802, 112|..........] 5,952, 281|......... 8, 333, 848 
Tools (iron and duet chief value)......]........- 46, 974, 002|.......-..-| 1 31, 570, 192]......... 42, 999, 558 
043, 085 
1 Revised figure. 
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WORLD PRODUCTION 


World production of steel and pig iron (including ferroalloys) in- 
creased 12 percent each in 1951 over 1950. These materials had 
increased 18 and 16 percent, respectively, in 1950 over 1949. 
In 1951, the United States was first and Russia second in both pig 
iron and steel production, West Germany attained third place in 
pig-iron output, and the United Kingdom was third in steel production. 

Austria. —Pig-iron, crude-steel, and rolled-steel output attained 
alltime highs in 1951, with production at 270, 158 and 151 percent, 
respectively, of prewar (1937) levels. Compared with 1950, crude 
steel increased 9 percent while pig iron and rolled steel increased 19 

ercent each. At Voest, a third blast furnace was blown in during 

ay 1951, and a new slabbing mill, a European Recovery Program 
project, began operation in August. This mill can produce 300,000 
tons of slabs per year on a two-shift basis.* 

-Burma.—Burma was planning to construct a State-owned rolling 
mill, which was scheduled to melt and roll 5,000 tons of scrap iron 
and steel a year. An estimated 50,000 tons of scrap was available 
in the country.5 

India.—India produced over 1.5 million tons of steel in 1951. 
Construction of a 500,000-ton steel plant in the State of Madhya 
Bharat was being reconsidered. 

Mexico.—A $5 million expansion of the Altos Hornos steel mill at 
Monclova, Coah., was expected to get underway soon, increasing the 
finishing capacity of the plant from 115,000 to 185,000 tons annually.* 

Philippines. —Orders for equipment for the country’s first steel mill 
at the Marcelo plant in Manila, which will consist of three electric 
furnaces, a rolling mill and a fire-brick plant had been placed, and 
operation was expected to begin in 1952. 

Output from full production reportedly was expected to reach 
44,000 tons of steel ingots.’ 

Spain.—Total steel production in 1951 was 831,000 metric tons, 
a 3-percent increase over the 807,000 tons produced in 1950. During 
the last half of the year increased supplies of local scrap (though of 
poor quality) and increased imports of coke, combined with ample 
electric power, enabled the steel industry to reach a new postwar high. 
Sociedad Metalurgia Duro Felguera, La Felguera, Oviedo Province, 
started operating several Bessemer-type converters'and a new electric 
furnace that raised the company capacity by 57,000 tons annually. 
It was the only steel company in Spain to show a sizable gain in steel 
production—about 30 percent. The scrap requirements of this com- 
pany were expected to be reduced considerably by the newly installed 
duplex process.? 

U. S. S..R.—The Soviet Union produced over 31 million metric tons 
of steel in 1951, exceeding the production of the United Kingdom and 
Germany combined. This put the Soviet Union well into second 
place in world steel production. 


1 Stool, vol. 128, Jan. 22, 1951, pp. 53-64. 
* Engineering and M. sours, vol. 152, July 1951, p. 209, 
? Mining World, Jan. 1961, vol. 13, p. 53 
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United Kingdom.—The British iron and steel industry went under 
Government control February 15, 1951. Steven Hardie was made 
chairman of the new organization, the Iron & Steel Corp., which is 
composed of 180 firms that cost the Government £230 million. He 
stated that the new capital plans for the industry involve spending 
£500 million during the next 5 years. 

British steel production declined slightly in 1951 from the 1950 
record high of 16,554,000 tons, while there was a slight increase in 
pig-iron production. The principal cause for the decreased steel 
production was the shortage of scrap and other raw materials. Ac- 
cording to the British Iron and Steel Federation, steel production 
could have reached the original estimate of 16 million tons in 1951 


TABLE 21.—World production of pig iron (including ferroalloys), 1947-51, by 
countries, in thousands of metric tons ! 


[Compiled by Pauline Roberts] 
Country ! 1947 1948 1949 1950 1951 
Argentina. si a 218 (3) 20 
EE 1, 206 1, 158 1,046 1,336 1,357 
EEN 279 613 838 4 1,051 
AA A Desi 2, 817 3, 929 3,749 43,695 4, 847 
ENEE 552 2 4729 1750 
ET AA es dc ten c qe lare 1, 987 4 2, 140 4 2, 138 4 2, 253 2, 543 
Chilo regs esa ess tees oe dva ews pe e LES 11 14 19 $ 109 
Olina E AECA DDR EE 136 147 1,022 1, 300 
Czechoslovakia... 22.22... scene c aec e 1, 422 1, 660 1, 875 1, 2 2,000 
Dn] AAN cote o e ce 23 39 
Hinlind. evo io. bla de 71 101 6 102 
Franco- A A IN 4, 893 6, 630 4 8, 409 4 7, 888 8, 839 
EN Le hase c aneaduasun Vna deed EE E 6 1, 134 1, 582 4 1, 684 2, 364 
East Germany ..-........---...-.-.-.-.-------e 139 18 250 283 2 350 
West Germany.-.........2.-22 eee neon 2, 512 4, 662 4 7, 659 9, 480 10, 880 
PU POY os oe ant esata aeaea aai eue 9 40 428 2 2 410 
QU EES ee A 1, 567 1, 494 4 1, 637 41,706 1, 853 
Italy A AN O A Ee 526 445 1, 
DANS A O A A 367 836 4 1, 602 4 2, 299 9, 228 
Korea: Nori... sees eociuecococteuedweccos erus 220 2 50 2 3 
Ëer EE L SIS 2, 026 2,372 2, 499 3, 157 
OO A AAA TE ce 270 356 211 
Netherlands........ cl aeoocecoc me ream Oa mese 288 4 525 
INOPWAY EE S C ee mE E 105 215 4 234 4 227 1 
E AA ci eae m ga A 867 4 1, 208 41,365 4 1, 488 21,479 
Ee 90 (191 (275 | 34335 3 
Southern Rhodesia.................--- La c a e ee | -------.- 17 428 434 10 
EIER eege 617 537 034 680 679 
A 205520 coos AA AENA E 725 804 860 4 837 838 
Bwitzerland..........-.--- wenn wec e 3 12 2 30 3 32 94 
'Phalland. o oni NA A aceil. scs senes 8 9 
d ei. AA EC, MEER 61 65 40 
IUrKoU. olo o Sacucs A sees RUSSE 99 4 102 4 116 116 155 
Union of South Afen... see c lll e eere eee 630 061 708 733 805 
USB A A A hs eser Sed 11, 200 14, 100 16, 700 19, 500 22, 500 
United Kingdom........................ cee eee 7,910 9, 425 9, 653 4 9,818 9, 859 
United Sieten -- c e ceca ee ceca c eere se ena 54, 560 56, 214 49, 775 | *60,210 65, 805. 
Yugoslavia..-.....--.-.-.-.-... 2. cere ee e eec eec im 172 191 4212 250 
Total (ostimato)...vociocconacocosasaracinincas 100,000 | 113,000 116,000 | 4 134, 000 150, 000 


1 Pig iron is also produced in Belgian Congo, Indonesia, New Zealand, and the Philippines, but quantity 
pS : believed insufficient to affect estimate of world total. 
stimate. 
3 Data not available; estimate by author of chapter included in total. 
4 Revised figure. 
a nalng ferroalloy production, for which data are not yet available, but estimate has been incluđed in 
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TABLE 22.—World production of steel ingots and castings, 1947-51, by countries, 
in thousands of metric tons 


{Compiled by Pauline Roberts) 


Country 1947 1948 1949 1950 1951 
Argentine) EEN 150 170 200 250 
Bt TEE EE 21,321 21,176 21,149 2 1.448 1, 457 
WORTA a F: TAEAE E e 357 648 5 947 1,028 
o AAA o uos euses pdoe ereb aste 2, 882 3, 920 3, 849 23,777 5,069 
BIB AA A 387 483 5 2779 
A EE 2,673 2, 903 2, 894 3,070 3, 236 
NAAA E E 3 30 32 6 
Gana UT PA A aa A MODE 1250 ae ET bier. F5 000 
olombin EE A. | 
Ozechosloeakig cll. LLL lll 2, 286 2,650 | 22,762 | 123,011 1 3, 312 
RN d MA AR 58 76 123 
EEVDDU A IS AA she Noam 10 10 10 10 10 
Kinlind.. ii lacl.e osea A 81 109 114 105 138 
Franco -e 1. none ee C 5, 733 7,286 2 9, 152 8, 652 9, 828 
á E M RR MENTEM PHP QUI M ERES 708 1, 228 1,757 1 1, 898 2, 603 
ermany: 
East Germany. ..................-- e eee eL. s - 250 332 700 1, 155 1, 552 
West Germany.-.-.uoccacoceodesrecccctcemooseebE 3,707 6, 784 9. 156 12, 121 13, 606 
e O O er eg le ee Ne cece 10 117 123 1 26 (3) 
Ir AA co coche enean 597 2 762 849 1,022 1 1, 234 
A A EN RU EE 1, 276 1,276 1,374 3 1, 461 1, 524 
in upper SERED : 2 101 2 026 2 323 2 032 
mm e eem ee gege ee em o ee em em eme em LIII LLLI: , i] , e 
orto e ee ) 1, 691 { 24 39 56 
BOG Sos ee ee eee Sats aod es 2 952 1,714 3, 111 2 4, 838 6, 502 
Lg AEDEM A A 1 50 140 1 (3) 
eege, EE EE 1, 2 2, br 2, 272 1 2 451 3, ra 
Netherlands 2 196 2 334 2 428 490 552 
» uod ————————— Á—— Á——Hi— D 65 Q 71 o 74 2 SE e 
AKÍISIHB A A cese depen P e 
¡LA eeu ede d ACT 10 10 10 10 0 
POR PR 1,579 1, on 2200 2, He 12, cht? 
MINIONS. i A Be ON rei 
Southern Rhodosld.. solo no 8 18 22 28 
let oou tod o AURA AA LS LM 2 608 ? 673 2 684 2 807 
AAA See 1, 191 1, 257 1,370 2 1, 437 1, 503 
Batter, coca baena 2120 2124 
Toker RA E a ad © 93 2102 d 90 135 
Union o of South e EE 598 597 632 7 
ci a app. oa oe RP 14, 000 18, 300 23, 000 27,000 1 81, 500 
United "Kingdom eorpore tae A AI A RA INR 12, 929 15, 115 15, 803 16, 555 15. 889 
United States 4.......... LL c LL Ll ccce esee eere rea 71,014 80, 413 70, 740 87, 848 96, 435 
LURO A EEN 311 367 399 2 428 434 
e AA IN ier 136,000 | 156,000 | * 160,000 | 2 189, 000 211,000 
1 Estimate. 
2 Revised figur 


3 Data not Available; estimate included in total. 
‘ Data from American Iron and Steel Institute. Excludes production of castings by companies that do 
not produce steel ingots. 


had the iron foundries not been allowed to use more scrap and pig 
iron in 1951 than they did in 1950. This diversion of scrap and pig 
nos caused a greater shortage of these materials at steel-making 
urnaces.? 


* Mining World, Apri! 1951, vol. 13, No. 4 
State Department ispatch 3375, Feb. 1, a "American Embassy, London, England, 5 pp. 


lron and Steel Scrap 
By James E. Larkin 


A 
GENERAL SUMMARY 


QUANTITY of ferrous materials (scrap and pig iron) con- 
sumed in 1951 was the largest in history, totaling 148.1 million 
short tons to exceed the previous record year (1950) by 11 per- 

cent. In 1951, 38.8 million short tons was home scrap, and 37.9 
million tons was purchased scrap, each establishing: a record year, 
making a total of 76.7 million tons, which represented 52 percent of 
the total charge. Home scrap was consumed in 1951 at an average 
monthly rate of 3,238,000 short tons; March (3,457,326 tons), was 
the largest month on record, and January, April, May, and October 
were also all greater than the previous record month of October 1950. 
Purchased-scrap consumption in 1951 was at a record monthly rate 
of 3,156,000 short tons. The record purchased-scrap consumption 
was also in March (3,472,697 short tons), and January, April, May, 
June, August, and October were all greater than the previous record 
ond cbr 1950. Purchased-scrap consumption for the year 
exceeded 1950 by 4.5 million short tons; 1948, the greatest peacetime 
year, by 5.3 million tons; and 1942, the highest wartime year, by 
10.7 million tons. The large use of ferrous scrap resulted in a greater 
demand for pig iron; accordingly, a record year was established by 
the use of 71.4 million short tons. Consumption of pig iron in October 
. (6,273,559 tons) was the greatest quantity used in any one month, 
and the total for the year exceeded the previous year by 6.5 million 
short tons, or 10 percent. 

The proportions of scrap and pig iron used in steel furnaces in 
1951—the same as in 1950—were 48 and 52 percent, respectively, 
compared with 47 and 53 percent in 1949. The charge of scrap and 
pig iron used in iron foundries, mainly cupola furnaces, comprised 
65 percent scrap and 35 percent pig iron, the same as in 1950 and 1949. 

The increased consumption of purchased iron and steel scrap reduced 
stocks of this material held by consumers to a level 20 percent lower 
on December 31 than at the beginning of the year—equivalent to a 
31-day supply at the 1951 average dai y consumption rate of 103,474 
short tons. Stocks reached a high of 4,125,351 short tons for the 
year at the end of January but decreased steadily to a low of 2,941,465 
short tons at the end of June. In order to alleviate the purchased- 
scrap shortage, which was caused by the mills expanding their pro- 
duction facilities to meet the requirements of an increased military 
proeram as well as domestic needs, the Government, through the 

ational Production Authority, organized committees in industry to 
appoint representatives in their organizations to urge the collection 
of all dormant plant scrap and to identify machinery that was obsolete 
and could be scrapped. Federal Government agencies, including the 
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Navy and Army, Maritime Commission, and the Interior and Agri- 
culture Departments, were called upon to urge their various installa- 
tions, yards, mines, and experiment stations to turn in all possible 
scrap. Results of this combined effort on the part of the scrap iron 
and steel industries and Government agencies to bring out as much 
scrap as possible were evident by the end of October, when the 
stocks of purchased scrap held by consumers had advanced to more 
than a 30-day supply. 


TABLE 1.—Salient statistics of feno ec and pig iron in the United States, 


Percent of 
1950 1951 
(short tons) | (short tons) | Change, 
Stocks, December 31: Ferrous scrap and pig iron at con- 
sumers’ plants: : 
Home SUB D. AAA A MERECE MSS 1, 469, 463 1, 198, 556 —18 
Purchased scrap. ...............-.. LL Lll Ll LLL LLL... 3, 950, 863 3, 167, 501 —20 
Pie WON: A A: 1, 800, 137 1, 750, 986 —3 
Tola ads 7, 220, 463 6, 117, 043 —15 
Consumption: Ferrous scrap and pig iron charged to— 
Steel furnaces: ! 
A EE 27, 353, 503 30, 100, 917 +10 
Purchased scrap. ................. LL LL Ll lll eee 23, 738, 078 26, 986, 412 +14 
IE IIO A A eae 56, 269, 610 61, 750, 383 +10 
Toll a scene eee 107, 361, 191 118, 837, 712 +11 
Iron furnaces: 2 
Home BEER ett ee ere 8, 116, 435 8, 707, 235 +7 
Purchased sScrap.................... Lc Ll lll lll ll. 8, 193, 174 9, 521, 028 +16 
o EE 8, 673, 508 9, 663, 934 +11 
Total A A E cones 24, 983, 117 27, 892, 107 +12 
Miscellaneous uses 3 and ferro-alloy production: l 
Home 8Crap..--------- -0-0-20 A AA 55, 169 48, 592 —12 
Purchased serap. .......-.............. Lc c LL... 1, 444, 916 1, 363, 915 —6 
"Total... ceeds A 1, 500, 085 1, 412, 507 —6 
All uses: 
Home AD 35, 525, 107 38, 856, 744 +9 
Purchased scrap. .................... Ll clc... 33, 376, 168 37, 871, 356 +13 
Total ferrous scrap. ..------..--.------- 0- 68, 901, 275 76, 728, 099 +11 
A A A A maid 64, 943, 118 71, 414, 317 +10 
l Grand toldos sindicatos 133, 844, 393 148, 142, 416 +11 
Imports of scrap (including tin plate scrap)..........-.....- 4 785, 230 416, 858 —47 
Exports of scrap: 
Iron and EE 4 208, 355 229, 718 +10 
Tin plate, circles, strips, cobbles, eto...................- 4 8, 609 16, 622 +81 
Average prices per gross ton: 
crap: 
No. 1 Heavy-Melting, Pittsburgh 3................- 4 $39.16 $44. 21 +13 
No. 1 Cast Cupola, Ohicago 5....................... 4 $47.85 $50. 17 +5 
OF CX DOE A A 4 $31, 04 $41. 52 +34 
Pig iron, f. o. b. Valley furnaces: $ 
AR ee 4 $47. 03 $52. 00 +11 
No. 2 FOUNGTY AA A 4 $47. 55 $52. 50 +10 


1 Includes open-hearth, Bessemer, and electric furnaces. 
ar e aes air, Brackelsberg, puddling (1950 only, none in 1951), crucible, and blast furnaces; also 
ect castings. 
3 Includes rerolling, reforging, copper precipitation, nonferrous, and chemical uses! 
> de figure. 
ron Age, 
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GOVERNMENT REGULATIONS 


Regardless of the above-mentioned efforts to bring out more scrap 
and build up consumers’ inventories to a safe level, it was decided that 
some means of control over stocks and prices was necessary. 

National Production Authority Regulation 1, effective September 
18, 1950, had provided for a measure of control.over inventories of 
commodities in short supply, including iron and steel scrap. However, 
this merely restricted commercial dealers to ‘‘a practicable minimum 
working inventory." Order M-20, on the other hand, effective 
January 4, 1951, amplified Regulation 1, with respect to iron and steel 
scrap, by prohibiting any regular dealer, broker, automobile wrecker, 
or producer of scrap from receiving in any 60-day period (except for 
certain normal seasonal operations) iron and steel scrap that would 
increase his inventory position beyond either a minimuni practicable 
working inventory or beyond his average inventory position during the 
preceding 60-day period, whichever was the lesser. This order, in 
turn, was amended, effective January 29, 1951, to provide that NPA 
might (1) establish limitations on consumers’ scrap inventories and 
(2) allocate scrap and specifically direct the manner and quantities in 
which deliveries were to be made. March was the first month of 
allocation of scrap from dealers to consumers. Special controls over 
automobile wreckers were established on December 11, when NPA 
issued Order M-92, requiring an inventory report from automobile 
wreckers by December 20, covering the number of motor vehicles, 
car units,! and poundage of loose scrap. The order put a ceiling on 
acceptance by automobile wreckers of delivery of motor vehicles and 
car units and required a quarterly turnover both of car units and of 
motor vehicles manufactured before 1946. It also required automo- 
bile wreckers to comply with National Production Authority allocation 
directives at any time. | 

Prices of iron &nd steel scrap were covered by the general price 
freeze imposed by the Office of Price Stabilization on January 26, 1951, 
and subsequently were brought under specific control by Ceiling Price 
Regulation 5 of February 5. 


CONSUMPTION 


The use of scrap and pig iron increased in every district ? during 
1951, the total being 11 percent greater than in 1950. There was a 
noticeably greater amount of scrap than pig iron used in the New 
England, West North Central, West South Central, and Pacific 
districts. These districts together used 11 percent of the total scrap 
consumed in 1951 and 4 percent of the pig iron, compared with 10 and 
4 percent, respectively, in 1950. The average ratio of scrap to pig 


1 A car unit was defined as any motor vehicle, regardless of age, stripped of salvageable parts or 1,500 
pounds of loose scrap, that is, detached nonsalvageable material resulting from dismantling operations. 

2 The geographical districts have been rearranged in this chapter to be the same as the geographical divi- 
sions used by the Bureau of the Census, 
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iron in these four districts combined was 2.6:1, whereas the United 
States average was 1.07:1. Owing in part to the type of operations in 
these four districts the scrap to pig-iron ratio varies somewhat from 
the United States ratio. The United States as a whole used 7 percent 
more scrap than pig iron in 1951 compared with 6 percent in 1950. 

Open-hearth furnaces continued to be the largest consumers of 
ferrous scrap and pig iron, increasing their consumption over that of 
1950 by 3.9 million tons of scrap and 5.1 million tons of pig iron. 
Open-hearth consumption took 62 percent of the total scrap in 1951 
and 63 percent in 1950, comprised of 68 percent of the home scrap in 
1951 (the same as in 1950) and 55 percent of the purchased scrap in 
1951 (58 percent in 1950). Pig-iron consumption in open hearths 
1 for 78 percent of the total pig iron consumed (the same as in 
1950). 

Cupola-furnace consumption in 1951 was as follows: Home scrap, 
15 percent of the total home scrap consumed (the same as in 1950); 
purchased scrap, 17 percent (compared with 16 percent in 1950); 
pig iron, 9 percent (the same as for the 4 years preceding 1951). 

Bessemer converters consumed 8 percent of the pig iron during 1951 
(the same as in 1950), compared with 9 percent in 1949, and 0.4 per- 
cent of scrap (the same as for 1950 and 1949). 

Electric furnaces consumed 12 percent of the total scrap (1 percent 
more than in 1950 and 3 percent more than in 1949) and 0.2 percent 
of the pig iron (unchanged from 1949-50). 


MILLIONS OF-NET TONS 


A Ld 
YA NM 


CA dv, 
f: NV 
cL LLL. 


FIGURE 1.—Consumption of purchased scrap and output of pig iron and steel in 
the United States, 1910-51. Figures on consumption of purchased scrap for 
1910-32 are from State of Minnesota vs. Oliver Iron Mining Co., et al., Exhibits, 
vol. 5, 1935, p. 328; those for 1933-34 are estimated by authors; and those for 
1935-51 are based on Bureau of Mines records. Data on steel output are from 
the American Iron and Steel Institute. 
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TABLE 2.—Ferrous scrap and pig iron consumed in the United.States and percent 
e Pre derived from home scrap, purchased scrap, and pig iron, 1950-51, 
y districts 


1950 1951 
Percent of total consumed Percent of total consumed 
District ! Total Total 
consumed Scrap consumed Scrap 
(shot |____________| Pig (short Pig 
tons) P iron tons) P iron 
i ur- ur- 
Home chased Total Home chased Total 
New E nd........ 1,327,623 | 3L5| 41.51 73.0 | 27.0 1,584,510 | 31.8 | 42.7 | 74.5 | 25.5 
Middle Atlantic 2. ...] 42,006,832 | 25.2 | 23.3 | 48.5 | 61.5 | 47,075,594 | 25.9 | 23.0 | 48.9 | 51.1 
East North Central*_| 60, 655,932 | 27.9 | 25.0 | 52.9 | 47.1 | 66,266,770 | 26.7 | 25.8 | 52.5 | 47.5 
West North Central..| 2,859, 341 23.1 50.8 | 73.9 3, 531, 848 25.7 | 49.2| 74.9 | 25.1 
South Atlantic 2.....| 10,137,621 | 24.6 | 18.7 | 43.3 | 56.7 | 10,620,272 | 24,4 | 19.2| 43.6 | 56.4 
East South Central?..| 8,549,846 | 26.0 | 18.4 | 44.4 | 55.6 | 9,042,798 | 26.5 | 18.8 | 45.3 | 54.7 
West South Central..| 1,367,470 | 25.3 | 48.1 73.4 | 26.6 1,894,015 | 2.6 | 44.1 | 68.7 | 31.3 
Mountain............ ,300,550 | 27.3 | 19.3] 46.6 | 53.4 | 3,556,812 | 26.6 | 20.9 | 47.6} 52.5 
Pacific 3.............. 3,630,178 | 27.0 | 46.6 | 73,6 | 26.4 | 4,588,400 | 25.3 | 48, 71.7 | 28.3 
Undistributed 2......|............]. -..-.. |]. ---...|- .-.--.]- ---.- 81, 397 (3) 100.0 | 100.0 ]...... 
Total. ........- 133, 844,393 | 26.6 | 24.9 | 61.5 | 48.5 |148, 142,416 | 26.2 | 25.6 | 51.8] 48,2 


1 The dica Ke districts have been rearranged in the tables appearing in this chapter to be the same 
as the geographical divisions used by the Bureau of Census. 

3 In 1951 some scrap consumed in the Middle Atlantic, East North Central, South Atlantic, East South 
Central, and Pacific districts (not separable) is included with “Undistributed.” 

3 Less than 0.05 percent. 


TABLE 3.—Consumption of ferrous scrap and pig iron in the United States, 
1950-51, by type of furnace, in short tons 


Berap Total 
Type of furnace or equipment -  __—_—__ 1 Pig ron | scrap and 
Home Purchased Total pig iron 
1950 , 

Open-bearth. seu ecc ec ees 24, 309, 250 43, 512,021 | 50,946, 334 | 04, 458, 155 
A A ses 211, 318 256, 6 5, 169, 835 5, 426, 525 
A EE 2, 832, 937 7, 322, 870 153, 641 7, 476, 511 
E EE 5, 335, 513 10, 720,976 | 6,059,188 | 16, 780, 164 
d EE 766, 077 1, 195, 265 334, 613 1, 529, 878 

Eileen 926 , 100 2, 

Puddling EE 2,877 8, 108 b, 
DD OMM ia iaa 2, 024, 108 4,390, 065 |............ 4, 390, 005 
Direct castings- AAA AA OA TIENDE 2, 275, 349 2, 275, 349 
FerroalloV A 12, 454 356, 458 |...........- 355, 458 
Miscellaneous. ............................ 42, 716 1, 144, 627 |............ 1, 144, 627 
Totál- i eiue axes da 85, 525, 107 | 33,376,168 | 68,901, 275 | 64, 943, 118 | 133, 844, 393 
—— a A pM) _ __ _ RA AAA 

1951 

Open-hearth......................... ..-.. 26, 610, 109 47, 415, 786 | 56,055, 103 | 103, 470, 889 

Bessemer. ee ee ue 253, 782 299, 75 5, 651, 149 5, 850, 
d e EE 3, 237, 026 9, 371, 788 144, 181 9, 5165, 919 
(OLSA ale) T: RE ee 5, 794, 969 12,318,657 | 6,559,800 | 18,878,457 
Ee , 437 1, 431, 565 400, 267 1, 831, 832 
a A RE ee 04 78 172 248 415 
jt. En 2,005,735 | 2,472,184 | 4,477,809 |............ 4, 471, 869 
Direct castings... A, A A A 2, 703, 624 2, 708, 624 
xy 1 IA coceass 13, 547 401, 402 414, 949 |............ 414, 949 
Miscellaneous. ...............-.. .- el les. 85, 045 902, 513 997, 558 |...........- 997, 558 
Otel soci ate Ra A 38, 856, 744 | 37,871,355 | 76,728,099 | 71,414,317 | 148, 142, 416 


1 Includes data for 2 Brackelsberg furnaces. 
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TABLE 4.—Proportion of home and purchased scrap and pig iron used in furnace 
charges in the United States, 1950-51, in percent 


1950 1951 
Type of furnace Scrap Scrap 
Pig Pig 
Pur fron Pur- iron 
Home chased Total Home chased Total 

Open-hearth.................--.----- 25.8 20. 3 46.1 53.9 25.7 20.1 45.8 54. 2 
Bessemer ............................ 3.9 .8 4.7 95.3 4.3 .8 5.1 94.9 
IA y A eessen US 37.9 60.0 97.9 2.1 34.0 64.5 98.5 1.5 
(he EEN 31.8 32.1 63. 9 36.1 30.7 34.6 65.3 34.7 
LEE 49.4 28.7 78.1 21.9 49.5 28.6 78.1 21.9 
Crucible... -----------0-00--- 30. 5 13.3 43.8 50.2 22.6 18.8 41.4 68.6 
Paddling.......Scec n eat eee m avs .6 42.3 42.9 |, y du Y AAN A AA ME 
| OPER 46.1 53.9 | 100.0 |........ 44.8 55.2| 100.0 |........ 


Includes data for 2 Brackelsberg furnaces. 


TABLE 5.—Consumption of ferrous scrap and pig iron in the United States in 1951, 
by type of consumer and type of furnace, in short tons 


Scrap 


Total scrap 
Type of consumer and type of furnace or j 
equipment Pig iron = pig 
` Home Purchased Total 
ovra of steel ingots and cast- 
D pen-hearth ous s ALL I MNT eae AE E 26, 163, 725 | 19,856, 778 | 46,020, 503 | 55, 848,915 | 101, 869, 418 
EE 239, 068 17, 634 256, 702 | 5,546, 349 5,803, 051 
lettre 2,370,249 | 5,012,360 | 7,382, 609 91, 083 7, 473, 692 
DIDIER ; 21, 069 326, 151 669, 304 995, 455 
Lesa CN MN CSO sac om 24, 975 21, 908 46, 883 18, 514 65, 397 
o A 22 o0 PP 16 
Blast A A 2,005,735 | 2,472,134 | 4,477,869 |............ 4, 477, 809 
Direot castings. A covece cte A A ea enden eps 1, 671, 206 1, 671, 206 
Miscellaneous. ........................ 27,046 276, 995 304,041 |............ 304, 041 
Total: 1951....... 2 ecce ree ee one 31,035,896 | 27,778, 878 | 58,814, 774 | 63,845,469 | 122, 660, 243 
0 A aiioa 28, 790, 280 | 25, 154,882 | 53, 945, 162 | 58,036,371 | 111, 981, 533 
Manufacturers of steel castings: ? 
Open-hearth........................... 446, 384 048,800 | 1,395,283 906, 188 1, 601, 471 
Bessemer ...._-.-...-...-.------------ 13, 190 20, 888 34, 078 4, 259 38, 337 
Electric.. O neues 782,411 | 1,037,042 | 1,819, 453 28, 848 1, 848, 301 
Lj ijo p MEE LUN 308, 964 , » 829 235, 525 1, 172, 354 
BAY Ge oa A v Use 199, 065 134, 728 333, 703 80,311 414, 104 
Direct eastlnga l.l cios casco ceo AA A ET sore RU MESES 149 149 
Miscellaneous........................- 697 A 697 AA 897 
MAMA 1,750,711 | 2,769,422 | 4,520, 133 555, 280 5,075, 413 
je A 1,175,941 | 1,868,230 | 3,044, 171 436, 201 3, 480, 372 
Iron foundrics and miscellancous usors: 
Bessemor............------------------ 1, 524 7,451 8, 975 541 9, 516 
o EE 84, 366 85, 360 169, 726 24, 200 193, 926 
(eine EE 5, 280,923 | 5,774,754 | 11,055,677 | 5,654,971 | 16,710, 648 
ALE A A 682, 397 368, 492 | 1,050, 889 301, 442 1, 352, 331 
A A 78 78 156 235 391 
Direct Castings A A cee 1, 032, 179 1, 032, 179 
Ferro-alloy...........................- 13, 547 401, 402 414,949 |............ 414, 949 
Miscellaneous. ........................ 7, 302 685, 518 692, 820 |............ 692, 820 
Total: 1051... e cocendesucce scura ue 6,070,137 | 7,323,055 | 13,393,192 | 7,013,568 | 20, 406, 760 
1950... umorem Des shZRO 5,558,886 | 6,353,058 | 11,911,942 | 6,470,546 | 18,382, 488 


1 Includes only those O made by companies producing steel ingots. 


2 Includes consumption ín blast furnaces by both integrated and nonintegrated mills: 
3 Excludes companies that produce both steel castings and steel ingots. 
‘Includes data for two Brackelsberg furnaces. 
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TABLE 6.—Consumption of ferrous scrap and pig iron in the United States, 
1947-51, by districts 


Scrap 
Pig iron 
Home Purchased Total 
District and year Change Change Change Change 
from om. from from 
pre- pre- pre- pre- 
Short tons | vious | Short tons | vious | Short tons | vious | Shorttons | vious 
year ear year year 
(per- per- Tr- (per- 
cent) cent) cent) cent) 
New England: 
jp y ACE 460, 062 | +-17.2 661, 545 | 4-17.5 | 1,021,607 | +-17. 4 352,297 | +18.6 
1948. ...........- 442,821 | —3. 648, 418 | +15.5 | 1,091,239 | +4-6.8 342, 893 —2. 7 
1949. ............ 945,288 | —22.0 420, 160 | —35. 2 765, 448 | —29. 9 283,337 | ~17.4 
1950............- 417, 689 | --21.0 651,282 | +31. 2 968, 971 26. 6 358, 652 | 4-26. 6 
RL BEE 504, 157 | 4-20. 7 675,823 | +22.6 | 1,179,980 | +21. 8 404, +12. 8 
Middle Atlantic: 
1947 1...........- 9, 969, 067 | +21.6 | 8, 448, 241 | -I-29.7 | 18, 417,308 | -+25.2 | 20,495, 560 | -+32.1 
Reser 10, 416, 428 | +4.5 | 9,240,074 | -4-9.4 | 19,656, 502 | -+6.7 | 20, 895, 487 +2. 0 
¿1 e 899, —14.6| 7,147,852 | —22.6 | 16,047,203 | —18. 4 | 17, 731,194 | —15.1 
1050... asse en 10, 585, 951 | 4-19.0 | 9, 771, 756 | +36.7 | 20,357, 707 IS 9 | 21, 649, 125 22.1 
1961 3............ 12, 210,369 | -+15.3 | 10, 839, 307 | +-10.9 | 23,049, 676 13.2 | 24,025,918 | +11.0 
East North Central: 
1947 Il 14, 931, 852 | +-19. 6 | 12, 950, 072 | 4-23. 9 | 27, 881, 924 | +-21.6 | 26,004, 683 | -+26.8 
Les .------- 15, 048, 785 -+.8 | 14, 486,835 | 4-11.9 | 29, 535, 620 | +4-5.9 | 26, 498, 691 +1. 9 
1949... .........- 3,821,486 | —8.2 | 11,035,315 | —23.8 | 24, 856, 801 | —15.8 , 809, 383 —9.9 
1950. ...........- 16, 921, 000 | -1-22. 4 | 15, 137, 680 T; 2 | 32, 058, 680 | -+29.0 | 28, 597,252 | -+19.8 
19513............ 17,693, 909 | -1-4. 6 | 17, 107, 708 13.0 | 34, 801, 707 | +38.6 | 31, 465, 063 | +-10.0 
West North Central: 
1947. ............ 621,708 | --8.6 | 1,308,349 | --23.3 | 1,930,057 | 4-18. 2 638, 892 —3,1 
1948. ...........- 660, +6.2 | 1,404,212 | 47.3 064,247 | +7.0 661, 729 3.6 
1949. ...........- 576,147 | —12.7 | 1,175,904 | —16.3 | 1,752,051 | —15. 1 571,453 | —13.6 
1950. ...2 2s 659, 059 | 4-14. 4 | 1,452,653 | +23.5 | 2,111, 712 2 5 747,029 | +30. 8 
01 AA 3 -+37.8 | 1,737,553 | +19.6 | 2, 645, 897 25.3 885,951 | +18. 5 
South Atlantic: 
1947 EE 1, 910, 449 Ti 6 | 2,076, 665 | +20.3 | 3,987,014 | 418.0 | 4,122,661 | +20. 2 
1948. ...........- 2, 130, 309 11.5| 2,078,125 J-.1 +5. 6 733,573 | +148 
1949. ...........- 2,164,561 | +1.1 | 1,704,767 | —18.0 —8.3 | 4,818,855 --1.8 
101 esso 2, 491, 182 | --15.6 | 1,899,328 11.4 +13.8 | 5747111] -+19.3 
19512............ 2,570,140 | +3.2 | 2,017,421 0.2 +4, 5 , 932, +3. 2 
East South Central: 
1947 1..........-. 1, 861,045 | --15.5 | 1,160,825 | 4-25. 8 +19.3 | 4,165, 771 | +26. 9 
1048. ...........- 1, 964,069 | -1-5.5 , 642, 245 | +-32. 9 +16. 0 424, +6. 2 
1949 ee oe eeeeemeeg 1, 740, 298 —11, 4 1, 184, 021 —23. 2 —16. 6 3, 913, 460 —11. 6 
1950..........--. 2,221,577 | +27.7 | 1,576,898 | 4-33. 2 +29.9 | 4,751,371 | +21.4 
19512. ........... 2,395,012 | +7.8 , 703, 6 +8. 0 +7. 9 , 944, 1 +4, 1 
West South Central: 
1947.......--.-.- 214, 063 | --64.0 532, 740 | +32. 3 4-37. 9 125, 857 | +-110. 6 
1948. .........--.- 233, 904 | +29.3 573,557 | +7.7 +8. 1 237,972 | kent 
1949_ ......--..-- 196, 586 | —16.0 488, 676 | —14.8 —15.1 204,333 | —14.1 
1950..........--- 845,371 | +-75.7 658, SE 7 +46. 5 364,004 | 4-78. 1 
0 WEE 465, 411 | +34, 8 836, 030 27.0 +29. 7 502,574 | +62. 8 
Mountain: 
1067 AAA 764, 317 | +54. 0 498, 052 SE 3 +-36.6 | 1,515,960 | 4-98. 4 
1948... .........- 753, 167 | —1.5 583, 4 17.1 +5.9 | 1, 585, 327 +-4. 6 
1949..........--- 676,327 | —10.2 548,626 | —6.0 —8.4 ,365, 795 | —13.8 
1950............- 903, 368 | -+-33. 6 637, 410 | +16. 2 +25.8 | 1,768,772 | +29. 5 
P s br duca 946,741 | +48 743, 3 +-16. 6 +9.7 | 1,866, 670 +5. 5 
acific: 
1947 1.0 671, 750 143 724, 26. 5 +22, 8 652,976 | +17.8 
1948_............. 770, 036 14.6 | 1, 987, 313 15. 2 +15. 1 646, 078 —1.1 
1949............- 756,359 | —1.8 , 466, —28. —19, 4 688, 955 +-6. 6 
19602 2. cosh sce. 979, 910 | -+-29.6 | 1,691,066 | +15.3 +-20. 2 959, 202 ee 2 
19512...........- 1, 162, 622 | +18, 6 , 128, 996 |: +25. 9 +23.2 | 1,296, 782 35. 2 
Undistributed: 
DILL. ee 174, 629 |........ 490 |........| 199,119 |........ 216, 198 |........ 
1951 3............ 89 |........ 81,358 A 81,397 AA PA m ea S 
United States: 
1947. ...........- 31, 578, 942 | +-20.8 | 29, 285, 419 | 4-25. 4 -+-23. 0 | 58,290, 755 | -+29.3 
1948. ...........- 32, 419, 643 | --2.7 | 32, 644, 232 | 4-11. 1 -+6. 7 | 60, 026, 404 +3.0 
1949.........-...- 29, 166, 493 | —10.0 | 25,171, 730 | —22.7 —16.4 | 53, 446,765 | —11.0 
1000 A 35, 525, 107 21. 8 | 33,376, 168 | +32. 6 -+26.8 | 64, 943,118 | kat 5 
1 E 38, 856, 744 ! +4-9.4 1 37,871,355 | +13.5 | 76, 728,099 | +-11.4 | 71, 414,317 1 +10.0 


1 In 1947 some scrap and pig iron consumed in'East North Central, East South'Central, Middle Atlantic, 


Pacific, and South Atlantic districts—not separable—are included with ““Undistributed. 
2 In 1951 some scrap consumed in East North Central, East South Central, Middle Atlantic, Pacific and 
South Atlantic dist not separable—1s included with “Undistributed.”” 
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CONSUMPTION BY DISTRICTS AND STATES 


During 1951 iron and steel scrap and pig iron were used in all 48 
States and the District of Columbia. The largest consuming districts 
were East North Central, Middle Atlantic, and South Atlantic. (See 
table 6). All districts increased over 1950 in total scrap and pig-iron 
consumption. The States having the largest consumption of scrap, 
with the percentage consumed, were: Pennsylvania 24, Ohio 18, 


Illinois 10, and Indiana 9. 


Consumption for 1951 was obtained from sample monthly canvasses; 
therefore, exact number of active plants by States is not available. 


TABLE 7.—Consumption of ferrous scrap and pig iron in the United States in 
1951, by State and district 


Scrap Pig iron 
| Home Purchased Total 
State and district Per- 
P P P yd cent of 
Short or Short ` Let gi Short SES ns | total 
cent of cent of cent of 
tons — total RS (total | 28 | total 
Connecticut................. 149, 120 243, 874 7 392. 904 0. 5 83, 101 0.1 
AA ANA 10, 720 (1) 11, 226 (1) 21, 946 a 9, (1) 
Massachusetts. .............. 259, 243 313, 206 .8 572, 449 7 231, 897 
New Hampshire............. 9, 523 o 2, 88 (1) 22, 405 (1) 
Rhode Island................ 54, 333 72, 256 2 126, 589 2 57,792 
Vermont ...-.------------- 21, 218 1 22,379 .1 , 597 1 17, 331 (1) 
Total New England... 504, 157 1.3 675, 823 1.8 | 1,179, 980 1.5 404, 530 6 
New Jersey.................. 273, 418 AY i 567, 807 1.5 841, 225 1.1 205, 182 , d 
New York? 1, 783, 928 4.6 | 1, 935, 5.1 | 3,719, 021 4.8 | 3, 416, 408 4.8 
Pennsylvania................ 10,153,023 | 26.1 | 8,336,407 | 22.0 |18,489, 430 | 24.1 |20, 314, 328 28. 5 
Total Middle Atlantic.|12, 210,369 | 31.4 [10,839,307 | 28.6 |23,049,676 | 30.0 |24, 025, 918 33.7 
DINOS «auci La eI 3, 431, 327 8.8 | 3,869, 852 10.2 | 7,301, 179 9.5 | 5, 948, 201 8.3 
A 4,355,668 | 11.2 | 2, 280, 882 6.0 | 6, 636, 548 8.7 | 8,339, 759 11.7 
Michigan.................... 2, 511, 812 6.5 | 3, 515, 648 9.3 | 6,027, 460 7.9 | 3,605, 019 5.1 
Ohio AA A 6, ; 17.5 | 6, 952, 548 18. 4 |13, 760, 870 17.9 |13, 230, 964 18.5 
Wisconsin..................- 580, 782 1.5 488, 868 1.3 | 1,075, 650 1.4 341, 120 5 
Total East North Cen- 
Ee 17,003,909 | 45.5 [17,107,798 | 45.2 [34,801,707 | 45.4 |31, 465, 063 44,1 
pra A ee 264, 089 Y 386, 680 1.0 650, 769 .9 152, 275 .2 
hn BEEN 
Nebraska o 31, 428 el 73, 803 ve 105, 231 w | 10, 395 (1) 
Minnesota................... 
North Dakota............... 409, 955 1.1 449, 254 1.2 859, 209 1.1 620, 166 .9 
South Dakota............... 
¡E 202, 872 .5 827, 816 2.2 | 1,030, 688 1.4 103, 115 d 
Total West North 
entral.............. 908, 344 2.4 | 1, 737, 553 4.6 | 2, 645, 897 3.5 885, 951 1.2 
Delawaro.................... 
District of Columbia........ 1, 769, 029 4.5 784, 484 2.1 | 2,553, 513 3.3 | 3,871, 880 5.4 
Maryland................... 
Georgia. if} 7639] Al 18 | ai ome] äi rom] a 
North Carolina.............. 25, 915 .1 30, 004 .1 55, 919 e 29, 946 seh 
Sonin Carona A 19, 762 .1 11, 858 (1) 31, 620 (1) 21, 521 (1) 
rginis.- oes See ACA 
West Virginia 2.............. 685, 050 1.8 | 1,039, 842 2.7 | 1,724,892 2.3 | 1,929, 435 2.7 


Total South Atlantic..| 2, 570, 140 


For footnotes, see end of table. 


asses. | Vs e o | rs on | NA | can 


6.6 | 2,017, 421 5.3 | 4,587, 561 6.0 | 6,932, 711 CH: 


KEE EE 
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TABLE 7.—Consumption of ferrous scrap and pig iron in the United States in 
1951, by State and district—Continued 


- 


Scrap Pig iron 
Home Purchased 
State and district 
P P pee i i um 
er- ere ns [cento 
Short [cent of ES cen total 
tot total 

Alabama 1................... 1,677, 802 4.3 984, 677 2.6 | 2, 061, 979 3.4 | 3, 902, 199 5.5 

Kentucky..................- 

Mississippl.................. 717, 710 1.9 719, 000 1.9 | 1,436, 710 1.9 | 1,041,910 1.4 

Tennessee.................-- 

Total East South Cen- 
Url... e 2, 395, 012 6.2 | 1,703, 677 4.5 | 4, 098, 689 5.3 | 4, 944, 109 6.9 

Arkansas..................-. 

Louisiana................... 47, 499 at 125, 158 .9 172, 657 .2 13, 981 (t) 

Oklahoma................... 

o ozcccom ere ERE 417, 912 1.1 710, 872 1.9 | 1,128, 784 1.5 578, 593 8 
Total West South Cen- l 

Mikicocacosineniss 465, 411 1.2 836, 030 2.2 | 1,301, 441 1.7 592, 574 .8 
_ _ ——eeeFF— A zz | saa A  »rIL[LQROEOEA Az A AA —+— ———— 1 

Arlzona...................-. 

Nevada........- EE 26, 887 .1 65, 329 .2 92, 216 .1 866 | (1) 

New Mexlco................. 

änt 911,168 | 3| 653,88 | 1.8 | 1,565,016 | 21 1,864,848] 26 

Montana EG 6, 209 (1) 18, 574 (1) 19,783 (1) 276 (5) 

Wa mmm) 247| o | mejo | sul o es | o 
Total Mountaln....... 946, 741 2.4 743, 392 2.0 | 1,690, 133 2.2 | 1,866, 679 2.6 

 _—_ A E | <a | — a | Ns id AA+ ——31 

A ee 1, 046, 662 2.7 | 1,591, 903 4.2 | 2, 638, 565 3.4 | 1,271, 574 1.8 

regon 3... 

Washington................. ) 115, 960 .3 537, 093 1,4 653, 053 .9 25,208 | (1) 
Total Pacific.......... 1, 162, 622 3.0 | 2, 128, 996 5.6 | 3, 201, 618 4.3 | 1,296, 782 1.8 
Undistributed 3........ 39 (1) 81, 358 .2 81, 397 cx DR HEEN EE 

Total United States: 

AT EE 38, 856, 744 | 100.0 187, 871,355 | 100.0 |76,728, 099 | 100.0 |71, 414,317 | 100.0 
1000... csee dem 35, 525, 107 | 100.0 [33,376,168 | 100.0 |68, 901, 275 | 100.0 |64,043, 118 | 100.0 
1 Less than 0.05 percent. 


? Some scrap consumption in Alabama, New York, Ohio, Oregon, and West Virginia—not separable—is 
included with ‘‘Undistributed.” 


CONSUMPTION BY TYPE OF FURNACE 


Open-Hearth Furnaces.—Ferrous scrap and pig-iron consumption 
in open-hearth furnaces in 1951 totaled 103.5 million short tons, an 
increase of 10 percent over 1950, and established a record high con- 
sumption of these materials by this type of furnace. The use of home 
scrap increased 9 percent over 1950 and was 2 percent greater than 
in 1944, the previous record year for the use of this material. Pur- 
chased scrap increased 8 percent, total scrap 9 percent, and pig iron 
10 percent. The open-hearth furnace melt in 1951 consisted of 46 
percent scrap and 54 percent pig iron (unchanged from 1950). Of 
the total scrap consumed, 44 percent was purchased (the same as in 
1950) compared with 42 percent in 1949. 

Pennsylvania continued to be the leading State in the use of scrap 
in the open hearth, followed by Ohio, Indiana and Illinois; this rank 
has remained unchanged since 1936. 
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TABLE 8.—Consumption of ferrous scrap and pig iron in open-hearth furnaces 
in the United States in 1951, by district and State, in short tons 


Total scrap 
District and State and pig 
Purchased iron 
de tom i 
ODDGGLIGUL . um A 
Massachusetts LLL -.-. | 142, 327 330, 257 472, 584 132, 368 604, 952 
Rhode Island.......................... i 
Total: 1951..--...--.---------------- 142, 327 330, 257 472, 584 132, 368 604, 952 
E ge EE 120, 542 240, 162 360, 704 117, 267 477,971 
Middle Atlantic: 
NOW eege ) 1,441,658 | 1,227,068 | 2,668,726 | 3,119,506 | 5,788,322 
Pennsylvania. -aoaaa 7,819,945 | 5,699,267 | 13, 519,212 | 16,813,900 | 30,333, 112 
Total: 1981......-----------------2-- 9,261,603 | 6,926,335 | 16,187,938 | 19,033, 496 | 36, 121, 434 
1050 os) naa doe code 8,064,751 | 6,422,944 | 14,487,695 | 17, 953, 543 "441 
East North Central 
A 2,135,076 | 1,784,961 | 3,920,037 | 4,350,903 | 8,279,940 
Indiana ...........-.-.--------------- , 753, 929 | 1,784,688 | 5,538,617 | 7,653,517 | 13,192,134 
ter Oi CO 900,725 | 942,503 | 1,843,228 | 2,426,550 | 4,269,778 
o c c Se ENEE 4,816,946 | 4,129,659 | 8,946,605 | 9,666,435 | 18,613,040 
Total: 1951... 11,606,676 | 8,641,811 | 20,248, 487 | 24,106,405 | 44, 354, 892 
p du E 10,849,430 | 7,923,112 | 18,772, 542 | 21,474,239 | 40, 246, 781 
West North Cental: 
1innesota..... ..-.-.-.l--2-.--.-..2-0202-2- 
Mua icc iM SO ) 325, 469 812,135 | 1,137,604 605,852 | 1,743,456 
Total: 1981......-------------------- 325, 469 812,135 | 1,137,604 605,852 | 1,743,456 
LEE 310, 483 745,423 | 1,055, 906 530, 449 | 1,586,355 
South enue 
E Neie 546,159 | 2,107,005 | 3,381,305 | — 5,488,400 
OOTEFIR.l. clolezceccecezsee- e oomen eT 
Melvin a 529, 979 890,317 | 1,420,298 | 1,451,820 | 2,872,116 
A c cesse 2,090,825 | 1,436,476 | 3,527,301 | 4,833,215 | 8,360, 616 
EE 1,917,819 | 1,381,649 | 3,299,468 | 4,730,414 | 8,029,882 
East pe Central: 
DROE ee et AA EE E Ee eier 
SE ) 1,373, 955 | 520,640 | 1,903,595 | 3,363,738 | 5,267,333 
Total: 1051... 1, 373, 055 529,640 | 1,903,505 | 3,363,738 | 5,267,333 
EE 1,318, 783 605,161 | 1,023,944 | 3,441,843 | 5,365,787 
West ond Central: 
AAA a EA 
feces E AA 467, 335 675, 260 311, 769 087, 029 
A 207, 925 467, 335 675, 260 311, 769 087, 029 
E AE ace UNDE NE 215, 251 470, 129 685, 380 291, 123 976, 503 
Mountain: 
Ge } 849, 248 913,306 | 1,362,654 | 1,600,574 | 3,023,128 
Total: 1951_............------------- 849, 248 513,306 | 1,362,554 | 1,660,574 | 3,023,128 
TT EE AER 827, 262 432,405 | 1,259,657 | 1,599,016 | 2,858,673 
y : 
A em um c c eec cer 
Waite ooo } 752,081 | 1,148,382 | 1,900,463 | 1,107,686 | 3,008, 149 
Total: 1961.........--..------------- 752,081 | 1,148,382 | 1,900,463 | 1,107,686 | 3,008,149 
Mën ee 684, 939 981,786 | 1,666,725 808,240 | 2,474,965 
Total United States: 1951-_.-..-----.----- 26, 610, 109 | 20,805,677 | 47, 415,786 | 56,055, 103 | 103, 470, 889 
050...-------------- 24, 309, 250 | 19, 202, 771 | 43,512,021 | 50,946,134 | 94, 458, 155 


Bessemer Converters.—The 5.9 million short tons of ferrous raw 
materials used in Bessemer converters in 1951 represents an 8-percent 
increase over the 1950 use of these materials. ‘The ratio of scrap to 
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total metal charge was 1:20 compared with 1: 21 during 1950; of the 
scrap used, 85 percent was home scrap, slightly higher than the 
previous year. 

Following the usual pattern, Pennsylvania was the principal con- 
sumer of converter scrap in 1951. Ohio was the largest consumer of 
pig iron in this type of furnace, using 44 percent of the total. 

Although the use of ferrous raw materials, was greater in 1951 than 
1950, it was less than in the years 1941 through 1944, with 1943 the 
record year for the consumption of these materials in Bessemer 
converters. 


TABLE 9.—Consumption of ferrous scrap and pig iron in Bessemer converters in 
the United States in 1951, by district and State, in short tons 


Scrap Total 
District and State —————————— —— —-| Pigiron | scrap and 
Home | Purchased | Total pig iron 
Now apang and Middle Atlantic: 
ii MA 
Mae ee } 2, 686 8, 032 5, 718 928 6, 646 
o = cocoa cute cuecuseuscwteu 97, 086 19, 199 116,285 | 1,614, 049 1, 730, 334 
RO TOB] ca 99, 772 22, 231 122,003 | 1,014,977 1, 736, 980 
1900 A A 84, 137 17, 505 101, 642 , 522, 382 1, 624, 024 
Bast Meee Central and West North Cen- 
ral: | 
pct SA PSP PCS 2, 840 4, 323 7,103 305, 978 373, 136 
CAI o scio ioco wei 
e ee } 6, 263 7,067 13,330 | 314,662 327, 092 
DU Au DAA E 102, 122 82 102,154 | 2,442,798.| 2,544,952 
EE 111, 225 11, 422 122,647 | 3,123,433 | 3,246,080 
1050... zoom ieRS Ox iE IUE 91, 404 13, 896 105,300 | 2,913, 864 9, 019, 164 
Bouth Atlantic: 
NS eT Pc 
MUVA AA 41, 888 8, 441 50, 329 811, 697 862, 026 
Wost sti eerste déer 8 ee 
di A 41, 888 8, 441 50, 329 811, 697 862, 026 
ME 34, 339 11, 024 45, 363 733, 397 778, 760 
E South Central and West South Cen- 
ral: 
AE ÓN 
a AA 878 3, 768 4, 636 1, 036 5,672 
Quoc i SE ERREUR 
(uc UM e A 878 3, 758 4, 636 1, 036 5, 672 
POM E 1, 368 2, 096 4, 064 156 4, 220 
A snd Pacific: 
A ON 
eege | 19 121 140 6 146 
A O cara 19 121 140 6 146 
¡RA coe kas 68 253 321 36 357 
Total United States: 1951.................- 253, 782 45, 973 299,755 | 5,551,140 | 5,850,904 
EE eege ee 211, 316 45, 374 256, 690 | 5,169,835 | 5,426,525 


Electric Steel Furnaces.—The melt of ferrous scrap and pig iron used 
in electric furnaces in 1951 represented an all-time record for the use 
of these materials in this type of furnace. The melt totaled 9.5 million 
short tons, an increase of 27 percent over the 7.5 million tons used in 
1950, the previous record year. Of the total scrap used, 6.1 million 
tons was purchased scrap, a new record for the use of this material in 
electric furnaces. Increases in the use of scrap occurred in all districts; 
pig iron decreased in the East North Central, West North Central, 

and Pacific districts. 
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TABLE 10.—Consumption of ferrous scrap and pig iron in electric steel furnaces 
in the United States in 1951, by district and State, in short tons l 


Total scrap 
District and State Pig iron and p pig 
Now Pogana: t 
onnecticut_...............-.-.-.-.-.. 
New Hampshíire...................-..- 446 19, 495 
Massachusetts...--.-------------------]__18, 244 | 10,819 | 29,063 | 1,207 | 30,270 
Total: NEE 27, 028 21, 084 48, 112 1, 653 49, 765 
EE 15, 324 13, 956 29, 280 619 29, 020 
Middle Atlantic: 
New Jersey........--..-.-------------- 18, 903 24, 056 42, 959 4, 958 47,917 
Now Y OF AA sun 89, 822 145, 753 235, 575 6, 403 241, 978 
Penusylvania.....---------------------|__ 834, 977 | 1,252,644 | 2,087,621 | ^ 19,487 | 2,107,108 
Total: 1051... cao ceci cai 943, 702 | 1,422, 453 | 2,366, 155 30, 848 2, 397, 003 
7 A ut 799,382 | 1,000,755 | 1,800, 137 23, 387 1, 823, 524 
Te | a a Been |. e —— M 
East North Central: 
O renee 467, 816 937,170 | 1,404, 986 66, 018 1, 471, 004 
aleng eeng ere ee 46, 157 78, 124, 411 ; 125, 533 
Michigan........................-.---- 342,356 | 1,022,623 | 1,364,979 009 1 
ODO sree cocci E ie eee 810,232 | 1,396,361 | 2, 206, 593 16, 520 2, 223, 113 
Wisconsin.................... ecce ee 88. 505 100, 588 189, 183 3, 902 193, 085 
Total: LB 1, 755,156 | 3,534,996 | 5,290, 152 95, 571 5, 385, 723 
lr WEE 1,702,725 | 2,699,940 | 4, 402, 565 116, 671 4, 519, 236 
West North Central 
OWE POE cece cn ccc A 
e E 27, 448 38, 208 65, 656 385 66, 041 
Nebraska.......-.---.----------- eee ee 
A E coe eue c e Um EE de 6, 855 10, 305 17, 250 157 17, 407 
RT A os. ses 13, 941 22, 606 36, 547 457 37, 004 
Total: 1081. --.......----- 48, 244 71, 209 119, 453 909 120, 452 
lr A AAA 34, 270 47, 213 81, 483 2, 174 83, 657 
ponte ERA DE: 
District tot Columbia. a 35, 968 68, 300 104, 268 3, 667 107, 935 
aryiand.... uoc eoa A 
Georgia I} 7182) Ami 11,0% 76] 11,10 
North ene Ge 
BEE 20, 517 8, 162 28, 679 815 29, 497 
West Virginis operc OE DESEAN 
Total: RA usse i 63, 037 80, 354 143, 991 4, 561 148, 552 
1950 AA e ipasu 50, 170 73, 625 123, 795 4, 223 128, 018 
East South Central: 
Alabama. .....---.-..---2.20-2220..- 14, 724 70, 042 84, 766 30 84, 796 
Kentucky.............--..--..-.-...-- 59, 806 218, 105 277, 911 740 278, 651 
IIS lll lle. 7, 980 20, 876 28, 856 1, 321 30, 177 
Total: 1051... cnica dad 82, 510 309, 023 391, 533 2, 091 393, 624 
A A 41,775 219, 367 261, 142 721 261, 863 
Du | ——Ó n A an on 
West South Central: 
Arkansas cazorla 
Louisianas. cubero dormia 21, 182 26, 657 47, 839 1, 427 49, 266 
Oklahoma....-......................-- 
NL EE 46, 313 76, 974 123, 287 2, 804 126, 091 
Total: 1951............--=.-.-22--.-- 67, 495 103, 631 171, 126 4, 231 175, 357 
O A A Dorm SAP 16, 894 32, 630 49, 524 1, 380 50, 904 
Mountain: MS rh oe i ste = ee 
Cnn O COS EUA 
OloradO EE 
MA O 19, 820 23, 038 42, 858 902 43, 760 
Utahs ocaonaconcinioras A 
Total: A eege 19, 820 23, 038 42, 858 902 43, 760 
1950. E 7, 558 11, 075 18, 633 540 19, 173 
Pacific: 
Calllomis. Zeite Ges RR EeUZeE 179,.988 317, 727 497, 715 2, 650 . 500, 365 
A BEE IAN 25, 283 120, 548 145, 831 277 146, 108 
Washington........... c ce cse senuee 24, 163 130, 699 154, 862 348 155, 210 
KCL BEEN 229, 434 568, 974 798, 408 3,275 801, 683 
W060 EE 164, 839 301. 472 556, 311 3, 806 560, 207 
Total United States: 1951.................. 3,237,026 | 6,134,762 | 9,371,788 144, 131 9, 515, 919 
1950... 52 caosa eu 2,832,937 | 4,489,933 | 7,322,870 153, 641 7, 476, 511 
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Cupolas.—Figures released by the -Bureau of the Census, United 
States Department of Commerce, indicate that shipments of gray- 
iron castings in 1951 increased 9 percent over 1950. Accordingly, 
requirements for scrap and pig-iron cupola consumption increased in 
1951, which resulted in a new record high being attained in the use of 
these materials in this type of furnace. These furnaces used 18.9 
million short tons of scrap and pig iron, a 13-percent increase over the 
16.8 million tons used in 1950, the previous record year. The use of 
home scrap increased 9 percent, purchased scrap 21 percent, total 
scrap 15 percent, and pig iron 8 percent. 

Charges to cupolas consisted of 31 percent home scrap, 34 percent 
purchased scrap, and 35 percent pig iron compared with 32, 32, and 36 
percent, respectively, in 1950. d 

Michigan continued to be the largest consumer of cupola scrap, 
followed in order by Ohio, Illinois, and Pennsylvania. 

Air Furnaces.—Scrap and pig iron consumed in air furnaces (includ- 
ing 2 Brackelsbergs) in 1951 amounted to 1.8 million short tons (an 
increase of 20 percent over the 1.5 million tons melted in these furnaces 
in 1950). The use of home scrap, purchased scrap, and pig iron each 
increased by 20 percent over 1950. The total charge of iron and steel 
scrap and pig iron in air furnaces during 1951 was comprised of 49 


TABLE 11.—Consumption in ferrous scrap and pig iron in cupola furnaces in the 
United States in 1951, by district and State, in short tons 


Scrap Total scrap 
District and State Pig iron and pig 
Home | Purchased | Total iron 
New England: 
Connecticut -eee arse aa ed ei 69,019 66, 351 125, 370 68, 171 193, 541 
AS A , 10,720 11, 226 21, 946 9, 647 31, 593 
E AAA asumen 128, 859 135, 871 264, 730 119, 203 383, 933 
Now Hampasnire-..icccecccccce---..--- 3, 189 11, 467 14, 646 2, 520 17, 166 
Rhode and- eeu cache casas viet e ue e 34,755 31, 201 65, 956 32, 259 98, 215 
NH a bina da a 21, 218 22, 379 43, 697 17,331 60, 928 
BOCA REN 267, 760 268, 486 536, 245 249, 131 785, 376 
TOO aC 2 aa ep uL 231, 561 258, 018 489, 574 220, 542 710, 116 
SE VE LS Le Lee 
Middle Atlantic: 
NOW IARE. AI et ob ees 179, 494 309. 292 488, 786 245, 693 734, 479 
OW: EE rr e 230, 683 233, 145 463, 828 235, 701 699, 529 
PODIA e aa mea 471. 480 557,848 | 1,029, 328 579, 621 1, 608, 949 
Total: 1051..2222-7:2— 222-22. ..-...- 881.657 | 1,100,285 | 1,981,042 | 1,061,015 3, 042, 957 
EEN 737,085 925, 908 | 1,662, 993 968, 502 2, 031, 405 
p——————— p—Ó—M——pRMMÁ—————————EBÉBLÓ————————cÉ1LEBÓ——————1 
East North Central: 
DONS RI O A 595, 049 510, 134 | 1,106, 083 403, 622 1, 509, 705 
TOCADA cds ST REN 958, 835 811, 170 670, 014 310, 828 980, 84 
tient RI INS, ICRA AA 1,152,316 | 1,191,744 | 2,344,060 | 1,131, 283 3, 475, 343 
ODIO oe eke os ometus cR GA AR daa 508, 956 654,980 | 1,163,936 486. 352 1, 650, 288 
WISOOHSID EE rot ocadaen 428, 032 324, 983 748, 015 298, 268 1, 046, 283 
do RATA AAA 8,039,088 | 2,993,020 | 6,032,108 | 2,630, 353 8, 662. 461 
IM A re 3,084,159 | 2,565,114 | 5,649,273 | 2,866,752 8, 515, 025 
West North Central: 

A A 234, 133 190, 232 424, 365 148, 751 673, 116 
A AE OA IS Ter 15,373 37, 409 52, 782 9, 940 82,722 
NOD uncus EE rca 1, 967 13, 605 16, 572 358 15, 930 
Minnesota IA 
NOL EIER RPM A 91, 215 155, 396 246, 611 62, 250 (308, 861 
BOULE APRON card Ama 
Missouri iii atasca 76, 869 156, 758 233, 627 47, 594 281, 221 

AD A IA A 419, 557 553, 400 972, 957 268,893 | 1,241,850 

k AA E ES 280, 003 402, 245 682, 308 206, 807 888, 675 


A A A ss | ee 
o A | eee | emitter | ee ÓM—— 


302512—-54———47 
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TABLE 11.—Consumption in ferrous scrap and pig iron in cupola furnaces in the 
United States in 1951, by district and State, in short tons—Continued 


Scrap 


- tal scrap 
District and State Pig iron and pig 
Home | Purchased | Total iron 
South Atlantic: 
Marvland..oounaerwessszswseueucscense 44, 078 48, 500 92, 578 67, 593 160, 171 
PIG GG oeuolessecsmascOU VR SE DUE QUE 1, 3,114 4,361 ,700 , 061 
ey EEGEN 17,273 21, 881 39, 154 23, 659 62, 813 
North Carolina........................ 22,001 29, 120 $1, 181 29, 308 , 489 
South Carolina........................ 19, 702 11, 208 0, 970 21, 521 52, 401 
MDC RANCHO NO NR VR , 50 142, 135 209, 636 80, 710 , 346 
West Virginia. .......................- 7,970 2, 233 , 209 47, 592 77, 801 
Total: 1051... escasa e RO oLEawER 179, 898 278, 191 458, 089 272, 083 730, 172 
1060 AA deu E 164, 013 242, 735 407, 648 228, 757 6, 
East South Central 
baia AA 395,222 | 438,191 | 833,413 | 1,182,082 | 2,015,495 
Kentucky............................-. 95, 58, 163, 972 194, 114 348, 086 
Mississippl............................] 144 |............ 144 APS 144 
Tennessee_.............-...--..--.---- 159, 831 148, 769 308, 600 201, 457 510, 057 
Total: 1951.......................... 651, 082 645,047 | 1,296,129 | 1,577,053 2,873, 782 
LEE 606, 177 497,996 | 1,104,173 | 1,308, 754 2, 412, 927 
West South Central 
ae eh PO Tee eet SEN a he a IRSE 124 128 252 498 750 
Louisiana ..-.....20 -0020222222 5,092 13, 832 18, 924 901 19, 825 
Oklahoma............................-. 16, 283 20, 771 37,060 10, 464 47,524 
La + A A A ON 97,018 177,095 274,113 , 270 , 383 
Total: WEE 118, 517 211, 832 330, 349 272, 133 2, 
A ge , 118, 042 172, 386 68,31 240, 706 
Mountain: 
New Mee c rer 16, 288 25, 966 42, 254 560 42,814 
COolorado. e 25, 562 56, 059 81, 621 36, 953 118, 574 
WON EEN 15, 081 , 630 03, 711 77, 790 141, 501 
Wooing} 2138| 8128 | 1,2 ml 11,086 
Montana................--- e e ccce el. 6, 209 4, 827 11, 036 276 11,312 
Total: "NEE eege, See 65, 278 144, 611 209, 889 116, 268 326, 157 
WOO WD RE ,3 127, 535 177, 842 93, 290 271, 132 
Pacific: 
California..........................-.- 154, 401 263, 532 417, 933 108, 149 526, 082 
DN Ln ecuooseonudtu dcc ence SE 8, 801 27, " 2, 470 38, 274 
Dosis ara 8, 930 38, 282 47, 212 1, 652 48, 864 
Total: IO. cres 172, 132 328, 817 500, 949 112, 271 613, 220 
A ERN 126, 904 247,875 374,779 98, 905 473, 684 
AS ef E—À——————M—3Àà 
Total, United States: 1951........... 5,794,969 | 6,523,688 | 12,318,657 | 6, 559, 800 18, 878, 457 
1980. PA 5, 335, 513 | 5,385, 463 | 10,720,976 | 6,059, 188 | 16,780, 164 


percent home scrap, 29 percent purchased scrap, and 22 percent pig 
iron (the same as in 1950). 

Ohio led in the use of scrap in air furnaces, followed in order by 
[Illinois and Pennsylvania. (See table 12). 

Crucible and Puddling Furnaces.—Crucible furnaces used 172 short 
tons of scrap and 243 tons of pig iron in 1951 compared with 926 and 
1,190 tons, respectively, in 1950. There was no tonnage of iron and 
steel scrap reported as being melted in puddling furnaces during 1951. 

Blast Furnaces.—Materials other than scrap constitute by far the 
largest proportion of the blast-furnace charge and in 1951 consisted 
of 127,285,286 short tons of iron ore, sinter, and manganiferous ore; 
3,723,803 tons of mill cinder and roll scale; 3,697,161 tons of open- 
hearth and Bessemer slag; and 113,825 tons of miscellaneous materials. 

Total consumption of scrap in blast furnaces during 1951 was 4.5 
million short tons, a 2 percent increase over 1950. The scrap charged 
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TABLE 12.—Consumption of ferrous scrap and pig iron in air furnaces ! in the 
United States in 1951, by district and State, in short tons 


Scrap 


Total scrap 
District and State and pig 
Home | Purchased| Total iron 
New England: 
as A 30, 668 13, 240 43, 908 55, 506 
New amphiro CILIN} pel 5798| 23,281 32, 638 
Totalt TON, oc ci 48,151 19, 038 67,189 88, 246 
7 IA OA , 701 14, 304 57, 005 76, 599 
Ss Es 
Middle Atlantic: . 
AO A 3, 941 909 4, 850 8, 145 
NOW: YOLE AAA 48, 244 21, 489 69, 733 97, 114 
IMIR Glo so eo eee eee ot 125, 820 76, 898 202, 718 269, 610 
Total |S E 178, 005 99, 206 277, 301 374, 869 
LEE 131, 765 78, 243 210, 008 283, 783 
East North Central: 

MN ATA TERRE 161, 853 85, 867 237, 720 304, 997 
AA A AMENS 128, 996 62, 059 191, 055 244, 684 
A RR MA IN 68, 302 51, 846 120, 148 141, 047 

IT AA ARA 232, 480 151, 603 884, 463, 072 
AC rae 51, 981 27, 578 79, 559 110, 807 
Total: BEE 633, 612 378,953 | 1,012, 565 1, 265, 507 
1060 A sete ooo e 545, 579 329, 002 874, 581 1,092, 997 
E | a A 
West North Central: . 
IOW anaa a a a SUN: 
Minnesota ches AR AA 12, 380 4, 519 16, 899 27,078 
BIBENDUM. et ting E ENEE 
Totais TOOL as 12, 380 4, 519 16, 899 27,078 
boo eene cec ERN 10, 156 3,336 13, 492 22, 098 
South Atlantic and West South Central 
A A 
Morir: O9rollDA. eee eu error 14, 234 8, 450 22, 693 11, 002 33, 695 
EA am AAA S NIRE 
A A 
Teds EE 12, 395 7, 816 20, 211 3, 405 23, 616 
dh aS EIN EEN 26, 629 16, 275 42, 904 14, 407 57, 311 
||" ARRE Pe errem Race 23, 178 12, 745 35, 923 11, 642 47, 665 
Mountain and Pacific: 
Colorado LLL) Lei 208] Wäi amaj 188m 

AAA 7, 660 7, 047 14, 707 4,114 18, 821 

v] IEA E ie ie 2, 698 1, 558 4, 266 2, 580 6, 838 

Total United States: 1951............ 906, 437 525,128 | 1,431, 565 400, 267 1, 831, 832 

is | ` e 756, 077 439,188 | 1, 195, 266 334, 613 1, 629, 878 


1 Includes 2 Brackelsberg furnaces, 1 each in Indiana and Ohio. 


to blast furnaces was 45 percent home, 55 percent purchased, com- 
pared with 46 and 54 percent, respectively, in 1950 and 50 percent, 
respectively, in 1949. The proportion of scrap used to pig iron pro- 
duced was 6.4 percent, comprised of 2.9 percent home scrap and 
d percent purchased scrap, compared with 6.8 percent in 1950. (See 
table 13). 

USE OF SCRAP IN FERROALLOY PRODUCTION 


The producers of ferroalloys (by other than blast furnaces) in 1951 
consumed 414,949 short tons of scrap, a 17 percent increase over 1950. 
Of this total, 405 tons was used in the aluminothermic process and the 
balance in electric furnaces. Purchased scrap represented 97 percent 
of the quantity used and home scrap, 3 percent; in 1950 these percent- 
ages were 96 and 4, respectively. (See table 14). 
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TABLE 13.—Consumption of ferrous scrap in blast furnaces in the United States 


in 1951, by district and State, in short tons 


District and State 
New England and Middle Atlantic: 


Müssachusetis: se ye ee oa ae tere Sia es 
Now York mz we II A E SEN 


otro EE dd 


em e op en o e op o em o ep een om em op ee ee IIA PL 


zs em wT ge zm em em e en ep ep o em mp em e em op em e op e em -: mp ep  - mp en em mm ep wm em mp pr vm op en mm ge em em 
Dä. EE EN 


LI wm e me pe e e em e om e e em o rm mm mm mm e mm mm mp mm mm ep wm mp em pr e mm 


Mountain and Pacific: 
California A A A E EE 


LIO Vo] EE A A Sea 
Utah 


ep en e ee ep ep mg e er e em e em em em o em en o em op mm o AAA a mire 


Home 


851, 178 
753, 796 


77, 101 
50, 204 


\ 15447 


337, 540 


619, 292 
643, 226 


263, 899 


260, 140 


524, 039 
611, 173 


2, 005, 735 


Purchased 


- 275,109 331, 905 
632, 429 | - 1,426,811 
907,538 | 1,758,716 
920,220 | 1,674,016 
315, 088 392, 189 
35, 637 85, 841 
359, 816 514, 263 
535, 968 873, 508 

1,246,509 | 1,865, 801 
1,163,997 | 1,807,223 
141, 726 405, 625 
175, 719 435, 859 
317, 445 841, 484 
277, 725 888, 898 
642 11,868 

642 11, 868 

3, 955 , 928 

2, 472,134 | 4,477,869 
2,365,897 | 4,390,065 


TABLE 14.—Consumption of ferrous scrap by ferroalloy producers in the United 
States in 1951, by district and State, in short tons 


District and State Home 
Middle Atlantic: 
New York bid ar cece te 76 
PONNSVIVAN A A AS eco 
Total EEN 76 
A se ONSE ES ORUM Eee 20 
East North Central and West North Central 
ooe a a ee |: 13, 432 
Total? DT E E ele, 13, 432 
E EE EE 12, 434 
South Atlantic and East South Central: 
A A e Sea 
EIN AAA Ee A secu ese 
South ons usecase wien Maus mck toate ol hon O + AAA 
¿IA A E SLE EE 
West Virginia | NORMEN A A IA AAN 


mm gë e sp e gr em er ge e e oe e om eg en em em en eo mm o om o em en em e em o a rd 


Pacific: 
AA A NI RA \ 
A A te eset 

Tóta AAA A A IS INE TEUER 

TOOU e HO A CUN atem ME MORAN oer Nat AAA 
Undistributed:! 1951........ LL Lec eese c c esses cese nc e cac occ 39 
Total United States: 1081... LL cl ce cc eee cere 13, 547 
EE PA 12, 454 


il di 


Purchased 


75,251 
1,412 


76, 663 
80, 986 


201, 767 


401, 402 


343, 004 


Total 


75, 327 
1, 412 


76, 739 


81, 


35, 698 


35, 698 
72, 947 


«* 6,916 


5, 916 
6, 863 


81,397 
414, 949 


355, 458 


! Some scrap consumption in Alabama, New York, Ohio, Oregon and West Virginia—not separable— 


is included with “Undistributed.” 
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Nineteen ferroalloy plants used ferrous scrap in 1951. All of these 
plants operated electric furnaces. Two of this group employed both 
the electric and aluminothermic process. 
Scrap used in blast furnaces in the manufacture of ferroalloys is 
included in this chapter with blast furnaces. 


MISCELLANEOUS USES 

Scrap consumed in 1951 for miscellaneous purposes, such as re- 
rolling, nonferrous metallurgy, and as a chemical agent, amounted 
to 1.3 percent of the total consumption. This was the first time in 
7 years that it had not been almost 2 percent. The quantity so used— 
997,558 short tons—was a decrease of 13 percent from that used for 
these purposes in 1950. Of the quantity used, 96 percent was pur- 
chased scrap and 4 percent home scrap. 


TABLE 15.—Consumption of ferrous scrap in miscellaneous uses in the United 
States in 1951, by district and State, in short tons 


€ 


District and State Home Purchased Total 
New England: 
SET. NOIL. een 17,157 
A AO RRC H 16067117157 
EE 681 14, 799 15, 480 
Middle Atlantic: 
NOW JOISÓY eocosatuc vaa e caReR c4 nd Ed 3, 402 129, 133 132, 535 
e OF E A A enki rei p Pac EE 78, 926 78, 926 
a ARPA A ÓN 9, 317 96, 710 106, 027 
O O E ÓN 12,719 | 304,769 | 317,488 
A E v nk I coe uk 21, 619 332, 697 354, 316 
East North Central: 
y A A NN AS EE 692 232, 309 233, 001 
OIG MN eek A A cue 15, 282 6, 414 21, 696 
Wie ee Red) ad es 16, 102 
ONG A A AN MA 63, 042 63, 042 
Dette EE 17,833 | 316,008 333, 841 
IUD A A O A AN ne EE 16, 005 436, 178 451,183 
Men Po - ae 243 538 781 
A ` ME 
E EE A idque de gie e Es 79, 025 79, 025 
Total: 1961s sist oes A were se 243 79, 563 79, 806 
1050. bo sos EE AA 19 79, 607 79, 716 
pouch Atlantic: 
(UM Ch ne WEE 
N es aaa A ————— ———— (UN 305 4, 070 4, 405 
CO iD fep ESL" 
Weit Virginie | ml eas | Sam 
"Total: 195] occ ccnecccecnccccccceccecececeececceee cece eeeee eee — a|  5.,218| 58,055 
LL BEE 1, 228 66, 610 67, 838 
East South Central and West South Central : 
ERA o | "eqp 00,704 57, 212 
E — — m| ATA 
AA IA AAA A A ea 431 49, 240 49, 671 
Mountain: 
A A A A E 
Nevada AAA AR AAA ! net 32, 114 32, 114 
6) (0) 4210 1 e PE a p O a e e ras as a 
ae DEO ESO EE 1,123 10, 670 11, 699 
o A aeRO we II e Rn cm n» TRA 
UIN AAA A ere E er AA 1, 233 19, 338 20, 571 
e A EE 2, 356 62, 028 , 
"Li WE Sr e, 2, 262 64, 845 67, 107 
Pacific: 
AN Me ae ator dks oan A AN 4 67, 769 67,773 
AO A n 105 1,737 1, 842 
TOI" AST a dd 109 69, 506 69, 615 
A ES 470 58, 846 59, 316 
Total United States: 1951.........--- ccce ssec ccce senes in 0s oas 907 658 
EE 42,715 | 1,101,912 | _ 1, 144, 627 
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STOCKS 


Complete iron-and steel-scrap stock figures covering 1951 year-end 
stocks are not available; producers (railroads and manufacturers) were 
not canvassed. Dealers, automobile wreckers, shipbreakers and con- 
sumers reporting to the Bureau of Mines had 5.5 million short tons of 
material on hand December 31, 1951, compared with 5.7 million tons 
at the end of 1950—a decrease of 261,519 tons or 5 percent. 

Consumers’ Stocks.—Consumers’ stocks of home and purchased 
iron and steel scrap on December 31, 1951, totaled 4.4 million short 
tons—a decrease of 1.1 million tons or 19 percent from the beginning 
of the year. Stocks of home scrap (1.2 million tons) decreased 18 
percent and purchased scrap (3.2 million tons) 20 percent. Stocks of 
pig iron on December 31, 1951, totaled 1,750,986 short tons—a 
Decrease of 3 percent from the 1,800,137 tons on hand December 31, 
1950. 

Suppliers’ Stocks.—Stocks of iron and steel scrap in the hands of 
a combined total of 1,989 dealers, automobile wreckers, and ship- 
breakers as reported to the Bureau of Mines totaled 1.1 million short 
tons on December 31, 1951. 


TABLE 16.—Consumers’ stocks of ferrous scrap and pig iron on hand in the 
pags States on Dec. $1, 1950, and Dec. 31, 1951, by State and district, in 
short tons 


Dec. 31, 1950 Dec. 31, 1951 
Scrap Scrap 
State and district Pig Pig 
Pur- on Pur- on 
Home chased Total Home chased Total 

Connecticut-...------------- 4, 604 19, 634 24, 238 16, 239 4,745 17, 730| 22,481 9, 951 

Mic 322 2, 067 2, 389 4, 172 3, 344 i 2, 363 

Massachusotts......-....--.- 33,392| 36,378) 69,770 59, 227 8, 071 43, 061 51, 132| 46,698 

New Hampshire............. 321 3, 322 3, 643 756 267 2, 540 2, 807 264 

Rhode Island...............- 984 5, 656 6, 639 5, 898 765 7,175 7,940) 19,838 

Vermont.................... 159 6, 745 6, 004 2, 185 85 8, 365 8, 450 2, 033 

Total New England...|  39,782|  73,801| 113, 583| 88,427) 14,043] 82,221} 96,264) 81,147 

New Jersey.................. 6, 725; 67,104) 73,829) 54,817 9, 228] 65,633) 74,861; 46,595 

New York 1................. 65,872| 237,954| 303,826| 108,388;  66,317| 146, 158| 212,475| 70,361 

Pennsylvanis................ 441, 511] 781,091|1, 222, 632, 291, 276| 390, 588| 582,840| 973, 434| 340, 638 

Tota! Middle Atlantic.| 514, 13811, 086, 149|1, 600, 287| 454, 481] 466, 133| 794, 637|1, 260, 770| 463, 504 

AAA 98, 243| 490,972) 589, 215| 129, 256| 58,937] 369, 863| 428,800) 106, 920 

In EE 186, 030) 257, 151] 443,181, 81,349| 48, 427| 230, 693| 279, 120| 139, 956 

Michigan.................... 67,026| 207,382| 274,408] 319, 899|  48,730| 219,247| 267,977| 198, 752 

ONO A twice 228, 224| 644,357| 872, 581| 222,436) 230,319] 490,701] 721,020) 216, 654 

Wisconsin................... 11,744|  82,546|  94,290| 41,149| 31,199) 71,568} 102,767| 32,806 
Total East North Cen- 

e us ecuockcuc se cerz 591, 267/1, 682, 408/2, 273, 675| 794,089) 417, 612|1, 382, 072/1, 709, 684| 695, 148 

IOWR.. ceci ce secos RE 2, 309}  49,296| 51,605} 22,749 7,951| 48,241] 66,192) 24,101 

M uei 773| 15,877| 16,60) 8,817 180| 15,587| 15,707| 1,656 
Minnesota..................- 

North Dakota............... 12,482| 107,653} 120, 135| 13,991 17,453| 62,300} 79,753] 17,583 
South Dakota............... 

Ti EE 3, 222) 115,282, 118,504) 17,003 3,168} 73,540! 76,708) 18,844 


Total West North 
Central.............. 18,786, 288,108| 300,804| 57,560)  28,752| 199, 668| 228,420| 02,187 


mcn] | ena | e o o o | mee E EE d 
ES | —— —M— | —————— À. o —— HÀ | — s | ——— | — 


For footnote, seo end of table. 
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TABLE 16.—Consumers’ stocks of ferrous scrap and pig iron on hand in the 
United States on Dec. 31, 1950, and Dec. 31, 1951, by State and district, in 
short tons—Continued 


Dec. 31, 1950 Dec. 31, 1051 


Scrap 
State and district A "a. 
Iron 
Home E et Tota] 
Delaware.................... 
District of Columbia........ 47,477| 45,775| 93,262) 17,208 
Maryland..................- 
Georgian ———ÁsÜ—À EI 
North Carolina.............. 536 1, 913 2, 449 2, 903 
VID onna AA 135 5, 351 5, 486 2, 536 
West Beate CU 9991 105899 113, 354) 13484 
Total South Atlantic.. 59, 034] 100,923| 225,957| 40,899 
Alabama 1._..............--- 92, 268| 119, 694] 211,962| 170,830 
Kentucky................... 
Mississippi. ................. 12,982| 90,511] 103,403| 49,004 
Tennessee... ............-..-- 


— UNIES GU MEC: | | os ee | A | | | | EDITUM 


Total East South Cen- 
tral EAN 105, 250| 210, 205| 315, 455| 219,840 217, 339 
Arkansas.............-------|) | 
EE asıl 14,067| 14549| 1,100 1.12 5, 607 
Oklahoma..................- 
Texas.. 48,326] 61,448| 109,774| 60,463] 38,379 58, 410 
Total West South 
Central.............- 48,807| 75,515] 124,322| 61,569| 39,505 64, 017 
Arizona....................- 
Nevada DIII | 2,697| . 5107 7,804 99) 7,187 282 
New Mexlco...............-- 
Dende. CH 54,588] 63, 769] 118, 352] 27, 640] 30,176 26, 354 
ce 851} 4,418| 5,269 165 793 26 
Oe A E ESE IAT 
Ce ) 251} aam 3,580 149 15 454 
Total Mountain. 58, 382| 76,623| 135,005} 27,953] 38, 161 27, 116 
Alaska............-........- 
Woshingion-..------=======- 2953| 78,008| 80,961] am 1,634 2, 556 
OO Procardia 
Cale 7 m 81, 064| 213,123| 244,187| 48, 522| 49,802 48, 905 
Total Pacific........-- 34,017| 291,131| 325,148| 55,319] 51,436 61, 461 
Undistributed !........|.........|--....--.|-----.---|---.-0--- l| 15247| 15,258|......... 


Total United Statos. .. |1, 460, 463|3, 950, 863|5, 420, 326/1, 800, 137|1, 198, 55613, 167, BOL d, 366, 057 |1, 750, 086 


1 Some scrap stocks in Alabama, New York, Ohio, Oregon, and West Virginia—not separablo—aro in- 
cluded with ““Undistributed.” 
PRICES 


The price of No. 1 Heavy-Melting scrap at Pittsburgh as reported 
in the January 2, 1951, weekly issue of Iron Age was $46.13 compared 
with $29.75 per gross ton at the same time for the previous year and 
by the end of the month had advanced to $51.13 compared with $30.75 
at the end of January 1950. This price prevailed until de 
when it was rolled back to $44 per ton by the Office of Price Stabiliza- 
tion, a level $24 per ton over the ceiling placed on No. 1 Heavy- 
Melting and Cast scrap by the Office of Price Administration during 
World War II. Cast scrap on Jan. 2, 1951, was quoted at $67.75, 


734 MINERALS YEARBOOK, 1951 


compared with $37.50 at the same time in 1950. At the same time 
that other prices of scrap were rolled back, a ceiling of $49 per gross - 
ton was placed on cast-iron scrap. l 

The composite price of iron and steel scrap, as reported in the Iron 
Age Annual Review, was $46.15 per gross ton in January 1951, a new 
record high and an increase of $19.57 over the $26.58 per gross ton 
quoted at the same time for 1950. With price regulations effective 
in the early part of the year, the composite price of iron and steel 
scrap dropped to $43 in March; this price prevailed until October, 
when it decreased to $42.50 per gross ton for the 1 month, then de- 
clined to $42 for November and December 1951. The No. 1 Cast 
scrap composite price at Chicago was $63 per gross ton in January, 
an increase of $24.50 per ton over January 1950 but $11.30 below the 
peak price of $74.30 per gross ton in August 1948. No. 1 Heavy- 
Melting at Pittsburgh and Chicago was quoted in Iron Age Annual 
Review at a price of $47.13 and $44.63, respectively, in January 1951, 
high for the year, but decreased to a low of $43 and $41.50 per gross 
ton, respectively, in November and December. The prices set by 
the Office of Price Stabilization for No. 1 Heavy-Melting steel at 
Pittsburgh and Chicago, respectively, were $44 and $42.50 per gross 


ton. 
FOREIGN TRADE ° 


Imports.—Imports of iron and steel scrap, including tin-plate scrap, 
totaled 416,858 short tons in 1951, a decrease of 47 percent from the 
785,230 (revised) short tons imported in 1950, with the value amount- 
ing to $15,009,285 compared with $18,718,895 (revised) in 1950, a 
decrease of 20 percent. The decline in imports during 1951 was due 
in part to a decrease in scrap collections and the increased require- 
ments in the countries that had been the principal suppliers during 
the past few years. Of the 1951 imports, 69,799 tons came from 
Canada, 63,912 from Germany, 43,870 from Cuba, 31,648 from Japan, 
27,844 from France, and the remainder from other countries. There 
was 57,759 tons of tin-plate scrap imported in 1951, mostly from 
Canada, compared with 47,481 in 1950. 

Exports.—Exports of ferrous scrap from the United States in 1951 
were 245,340 short tons valued at $9,094,473, a 13-percent increase 
in tonnage over 1950 and a 51-percent increase in value. Imports 
exceeded exports by 171,518 short tons. The tonnage exported 
amounted to 7 percent of the 5-year prewar average (1935-39) of 
3.3 million tons a year, the same percentage as in 1950. The 1951 
exports included 15,622 tons of tin-plate scrap, tin-plate circles, 
strips, cobbles, and terneplate clippings and scrap valued at $2,279,258. 
The same materials in 1950 amounted to 8,609 (revised) tons valued 
at $758,972 (revised). 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, 
from records of the U. S. Department of Commerce. 
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TABLE 17.—Ferrous scrap imported for consumption in the United States, 
1947-51, by countries, in short tons 


[U. 8. Department of Commerce] 


Country 1947 1948 1949 1950 1051 

A A A AA 481 548 15, 401 22, 863 
Australia... ccceloecanwee e nU"euoecne 3, 451 18, 168 12, 409 16, 035 12, 512 
Belgium-Luxembourg. ..................]... WM MEE 7, 614 5,731 1 39, 527 1, 676 
AA TEE 32, 804 34, 547 71, 199 87, 981 69, 799 
Canal Zono.......................-....-. 1, 335 6, 057 1, 824 j 10, 525 
TDS WEE 22, 687 33, 026 10, 337 21, 242 43, 870 
8 AAN uucmenmeuebic ecu 5, 808 4 5, 006 476 
A EcL SUL oS icc REN 1, 113 213 t 162, 090 27, 844 
II MI A 384 1, 68 6, 586 3, 042 
Ep AAA A 227, 805 532, 850 185, 839 63, 912 
Hong KOnDE AA E, A se DERE Lis 8,915 | oou nee 
e TE, DEE 3, 694 1, 186 325 |. 21, 519 
ee A A e PI 7,406 |...........- 
ER eeh (3) 3, 963 A eee Ak Ses tow CEA 
Te EEN eee eundum. 65, 856 209, 510 118, 436 81. 648 
Lë EE PO AA EE 8, 516 
Netherlands..................... 2 LL ]---......... 9, 803 200, 486 70, 001 19, 402 

Netherlands Antilles.................... 5, 468 b. 411 2, 128 3, 609 4,3 
New Zealand......................... el 664 1, 634 175 7,477 
Philippines.............................. 3 25, 399 75, 955 14, 253 26, 336 
AT AAA AI adt ous os oe sees coke 3 6, 709 
Union of Soutb Afríca................... 351 4, 284 4, 461 5, 803 6, 930 
United Kingdom........................ 1, 228 1, 251 9, 257 8. 529 6, 225 
Other countríies.......................... 2, 388 21, 436 15, 653 11, 155 21, 250 
Total: Short tons.................- 70, 681 480,724 | 1,151,294 1 785, 230 416, 858 
Value... 2.. ...-------- $1, 124, 686 |$12, 180, 222 |$29, 937, 708 | 1 $18, 718, 895 | $15,009, 285 


1 Revised figure. 
3 Less than 0.6 ton. 


TABLE 18.—Ferrous scrap exported from the United States, 1947-51, by country 
of destination, in short tons 


IO, 8. Department of Commerce] 


Destination 1947 1948 1949 1050 1951 
RE e, EE 1, 681 1, 187 3, 866 1, 112 2, 597 
A II EQ Ku 39 12 3, 225 1, 018 
British Malaya AAA A A PAPA 2, 487 
Ganada- See 119, 223 168, 119 1 162, 631 2 81, 000 89, 632 

IS (AOL) PA AO 

DEE 3, 645 434 33 2230 |............ 
abla E RAM see RR NEAN 206 C d Pep n SIE 217 lenin sia 
TO EE 1, 941 1, 131 1, 558 2, 547 14 
al VE 72 0 160 797 
Japan NT ND A A IR A A 1, 605 3, 105 
alta, Gozo, sl AAA AAA A A eR ecc sc 1, 000 
e A ese ance e 33, 882 39, 291 1 123, 624 124, 537 1 140, 304 
Notherland8.............c.- -2- o o wu]. ^ ^ 200 AE [noua cr e 3 1, 212 
OPWAY A A tuse Eu des 34 4,190 U 5s nuo [onn REESE 
A A A 008 (E A AO 51 
TUTO MP 120 lesisicicones 503 95 420 
Union of South Africa..................... 477 58 25 236 700 
United Kingdom..................-.-..... A OS. AA PP 
II A A tee ee ee sce Qa E AP A tes Ueaweeececes 230 
Other countries..._. 2-222... ne e esee ere - 2. 069 341 11,061 782 1, 758 
Total: Short tons...................- 170, 327 212. 194 1 208, 504 3 210, 964 1 245, 340 
A A es s $5,072, 847 | $7,160, 105 |1 $7, 342, 886 |2$6, 013, 719 | ! $9, 094, 473 


t Includes rerolling rails as follows: 1949, Canada, 37 tons; Mexico, 1,005 tons; other countries, 74 tons; 
total, 1,206 tons ($50,086); 1051, Mexico, 9,813 tons ($358,146). 
* Revised figure. 
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TABLE 19.—Ferrous scrap imported into and exported from the United States, 
1947—51, by classes 


[U. S. Department of Commerce] 


Imports Exports 
Tin- 
Terne- 
Year plate 
l Tin- Tin- plate 
Iron and Iron and circles, 
steel scrap Ls Total | steel scrap Ds strips clippings Total 
GE scrap 
SHORT TONS 
1947........... 36, 189 34, 492 70, 681 164, 276 60 5, 981 10 170, 327 
1948. .......... 434, 710 46, 014 480, 724 208, 246 |........ f 3, 63 311 212, 194 
1949. .......... 1, 105, 343 45,951 | 1,161,294 3 204, 960 |........ 9, 380 254 , 5 
1950........... 3 737, 749 47, 481 3 785, 230 2 208, 355 629 27,819 161 2 216, 964 
1951........... 359, 099 57, 759 416, 858 1 229, 718 907 14, 554 161 1 245, 340 
VALUE 
19047........... $668, 590 | $456, 096 | $1, 124, 686 | $4, 280, 158 |$54, 396 | $737, 493 $800 | $5,072,847 
1048........... 11, 149, 265 11, 030, 957 | 12, 180, 222 | 6, 738,977 | .......- 301, 421 25, 707 7, 150, 105 
E ----- 28, 890, 519 |1, 047, 279 | 29, 037, 798 | 1 6,947, 516 |........ 370, 568 24, 802 | 17, 342, 886 
1950. .........- 217,834, 543 | 884,352 |218, 718, 895 | 2 5, 254, 747 | 30, 237 | 2 697, 755 21,980 | 26,013, 719 
1951........... 13, 181, 093 |1, 828, 192 | 15, 009, 285 | 1 6, 815, 215 | 33, 498 9 18,211 | 19,094, 473 


1 Includes rerolling rails as follows: 1949, 1,206 tons valued at $50,086; 1951, 9,813 tons valued at $358,146. 
3 Revised figure. : 


WORLD REVIEW 


Hong Kong.*—Chinese interests in Hong Kong scoured the ports of 
the world for second-hand ships which they broke up either as scrap 
or reprocessed steel for sale to the Chinese Communists. At the same 
time, these interests purchased large quantities of scrap abroad for 
delivery to China. China's demand was so keen that dealers paid 
very high prices for old hulks that would barely float. Purchases 
were made in such diverse regions as France, India, and New Zealand. 

The cost of scrap iron in Hong Kong in February 1951 was about 
400 Hong Kong dollars compared with 60 to 110 in 1948, depending 
on whether the ship was sunk or afloat. 

Annual trade figures reflected the enormous increase in Hong Kong's 
exports of iron and steel. The value of these exports rose from 37.7 

illion Hong Kong dollars in 1949 to 124 million in 1950. 

Most of the secondhand ships were broken up by Chinese companies 
in Hong Kong, where a certain amount of reprocessing was also done. 
Some of this scrap or reprocessed steel was devoted to Hong Kong's 
own needs, but it was estimated that at least 75 percent was being 
reexported to China. Companies in China were also busy breaking up 
ships. At least six tankers and freighters that had been laid up in 
Hong Kong waters since the war were towed to Whampoa (near Can- 
ton) for this purpose during December 1950 and January 1951. All 
this scrap and reprocessed steel was sent by railway from Canton to 
. Chinese mills in the north. 


‘Metal Bulletin. (London), Feb. 9, 1951, No. 3566, pp. 19-20. 
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Netherlands.)—Shortage of scrap in the Netherlands resulted in 
the shutting down of one of the five open-hearth furnaces at the Kon- 
inklijke Hoogovens en Stallfabrieken at Ymuiden. The company 
involved could not pay ruling prices for scrap because it was obliged 
to sell steel at or below a fixed ceiling price. Coke supplies also 
caused it some concern. 

Sweden.*—The future supply of scrap was not expected to be quite 
as promising as that of Swedish iron ore. The importance of scrap 
as a raw material in the manufacture of steel has been steadily in- 
creasing. In June 1951 about a quarter of all the steel produced in 
Sweden was derived from scrap. The Swedish steelworks consumption 
of purchased scrap usually amounts to about 400,000 metric tons a 
year. Barely half of their requirements can usually be met out of 
domestic sources, while the rest (about 180,000 tons) has to be im- 
ported. During the early postwar years it was comparatively easy 
to procure scrap from abroad; but in recent years it has become 
increasingly difficult, and since the outbreak of the war in Korea 
there has been an ever-growing shortage of scrap. Tlie principal 
supplier of scrap to Sweden after World War II was Western Germany. 
By 1951 the steel production in Western Germany increased and 
seriously limited German scrap exports. Sweden’s imports of German 
Scrap were estimated to amount in 1951 to not more than 125,000 
tons. 

United Kingdom.7—4A sharp drop in collections of scrap iron and 
steel in Germany imperiled exports of scrap to the United Kingdom 
and to the United States. Talks took place between the United 
Kingdom and United States high commissioners and the German 
Federal Chancellor to arrive at some satisfactory solution to this 
situation. An agreement, signed in September 1951, was based upon 
a normal collection of 450,000 short tons of scrap per month. German 
industry was guaranteed the first 325,000 tons, with the United States 
and the United Kingdom assured of at least 62,000 tons each a month. 
However, the first month's collection after the agreement came to 
only 344,000 tons, leaving for export to the United States and the 
United Kingdom combined some 19,000 tons, as against shipments of 
128,000 tons in the same month in 1950. 

$ Metal Bulletin (London), Mar. 6, 1951, No. 3573, p. 33. 
¢ Svenska 


v Handelsbanken, Index: Stockholm, June 1951, p. 58. 
? Waste Trade Journal, vol. 92, No. 8, Nov. 17, 1951, p. 7. 


Lead 


By O. M. Bishop and Edith E. den Hartog 


ZS 
GENERAL SUMMARY 


HE LEAD INDUSTRY in 1951 was characterized by a marked 
decrease in imports, lessened mine output, and the greatest recov- 
Y ery of secondary lead on record. Although consumption was 4 
percent less than in 1950, new supplies were inadequate, and lead 
was withdrawn from the stocks of consumers, producers, and Govern- 
ment to meet the demand. A ceiling price of 17.00 cents per pound, 
New York, was established January 26 on domestic lead, and selling 
prices were generally quoted at the ceiling until October 2 when the 
Office of Price Stabilization authorized an increase of 2 cents a pound. 
The increase became effective immediately and remained to the end 
of the year. Before October 2 domestic consumers could buy lead 
abroad at any price, but after that date regulations prevented the 
purchase of foreign lead at prices over the domestic ceiling price plus 
duty. Unable to sell all of the lead they produced outside of the 
United States, certain foreign producers were forced to lower their 
prices, and there was every indication that by early 1952 additional 
foreign supplies would be available at the ceiling price. 

The total supply of 1,155,000 short tons of lead was composed of 
388,000 tons of recoverable mine production, 518,000 tons of secondary 
lead, and imports (excluding scrap) equal to 249,000 tons, lead con- 
tent. Consumption of lead, including that in pigments and chemicals, 
totaled 1,185,000 tons. Producers’ stocks of refined primary lead 
declined from 28,894 tons at the beginning of the year to 18,518 tons 
on December 31, 1951, but antimonial lead stocks remained about 
the same. Consumers’ stocks decreased 37,124 tons during the year 
to 102,760 tons. 

The drop in mine output from 431,000 tons in 1950 to 388,000 tons 
in 1951 was attributed partly to shutdowns at most lead mines and 
mills in the Western States from August 23 to September 6. The 
decrease in producers’ stocks was due partly to strikes at the Selby, 
Omaha, Perth Amboy, Herculaneum, and Bunker Hill plants and to 
a fire at the Tooele smelter which curtailed production. The decline 
In imports was attributed almost wholly to the higher prices paid in 
foreign markets and to the existence of a domestic tariff that added to 
the cost of foreign metal. 


GOVERNMENT REGULATIONS 


In 1951 the Government exercised limited controls over the lead 
industry owing to concern over possible shortages for defense require- 
ments. Lead was brought under inventory control on February 16 
through National Production Authority Order M-38. This order was 

1 This report deals primarily with the smelting, refining, and consuming phases of the industry. For 
details of mining operations, see various State chapters of this volume. 
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TABLE 1.—Salient statistics of the lead industry in the United States, 1942-46 
(average) and 1947-51, in short tons 


Production of refined p lead: 
From domestic ores and base bullion.. 


339, 413| 404,449] 418,809; 342, 644 
From foreign ores and base bullion... 7 


67, 281 2, 889 89, 505 76, 049 


Total- isc ia 406, 694| 477,338) 508,314) 417,603 
Recovery of secondary lead................ 600,071} 412,183) 482, 275| 518,110 
Imports (general): 

Lead in pigs, bars, and old............ 276,013} 289, 889| 2461,827| 187, 989 
Lead in base bullion.................. 7, 186 2, 373 3 281 


, , 488 2, 
63,907| 107,279) 276,520 67, 651 
411 969 2, 735 1, 281 


1, 133,895} 957, 674| 1,237, 981| 1, 184, 703 


Lead in ores and matte............... 
Exports of refined pig lead................ 
consump of primary and secondary 

ea 


Average for period................ 
Quotation at end of period........ 
London average for period............ 
Mine production of recoverable lead !..... 
World smelter production of lead.......... 


18.04 15. 36 13. 30 1 
21. 50 12. 00 17.00 1 
17.16 16.95 13. 20 20 
390, 476} 409,908} 430,827} 388,1 
31, 505, 000) 31, 709, 00013 1, 870, 000} 1, 821, 000 


1 Includes Alaska. 
3 Revised figure. 


amended on May 28 to set forth certain limitations on the acceptance 
of rated orders so as to provide for creation of a set-aside reserve of 
pig lead to meet emergency conditions and to establish limitations 
on the use of lead and lead products. Beginning June 1 the amended 
order restricted the use of lead to not more than 100 percent of the 
average monthly quently used during the first 6 months of 1950 and 
prohibited its use for any new purposes. Order M-76, issued on July 
26, placed the supply of soft pig lead produced by primary refiners 
under allocation control as of September 1 to assure equitable distribu- 
tion. Effective November 1, imported pig lead was also placed under 
allocation control by Order M-76 as amended. 


DOMESTIC PRODUCTION 


Statistics on lead output may be prepared on a mine or smelter and 
refinery basis. Mine-production data, compiled on the basis of lead 
content in ores and concentrates, adjusted to account for average losses 
in smelting, are a better measure of domestic output from year to year 
and are most accurate for showing the geographic distribution of 
production. Pig-lead output, as reported by smelters and refiners, 
presents a more precise figure of actual lead recovery but indicates only 
in a general way the source of crude material treated. Smelter and 
refinery output generally differs from the mine figure owing to the lag 
between mine shipments and smelter treatment.of ores and concen- 
trates. 

MINE PRODUCTION 


Domestic mine output of recoverable lead declined 10 percent in 
1951 compared with 1950 and was the lowest annual output since 1947. 
Production during the first half of the year was at a rate well above the 
1,063-ton average daily output for the entire year. In July, August, 
and September production was considerably below the daily average 
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for the year, while output during the last quarter approximately 
equaled the average output per day for the year. 

Production in 9 of the 16 States producing over 1,000 tons of recover- 
able lead in 1951 decreased from the 1950 output. Virginia’s output 
was the lowest since the State’s production was first recorded sep- 
arately in 1939. In Arizona, Nevada, and Idaho mine production 
was the smallest. since 1944, 1945, and 1946, respectively. On the 
other hand, Colorado produced more lead in 1951 than in any year 
since 1927, and Montana’s output was the largest since 1940. 

Of the total lead produced in the United States in 1951, 68 percent 
came from 25 properties. Missouri continued to rank first among the 
States in the production of lead, and the Southeastern Missouri 
district continued to be the largest producer of lead, supplying nearly 
32 percent of the total domestic output. As in previous years, the St. 
Joseph Lead Co. produced the bulk of the district’s output from its 
Bonne Terre, Desloge, Federal, and Leadwood mine groups in St. 
Francois County and, as a joint venture with the National Lead Co., 
the Mine La Motte property in Madison County. Each mine is 
equipped with a mill; the 5 have a combined daily capacity of about 
28,800 tons of ore. In Madison County the National Lead Co. St. 
Louis Smelting & Refining Division, operated its Madison lead-copper 
mine and 1,200-ton flotation mill at Fredericktown throughout the 
year, except for a 7-week period in April and May when operations 
were stopped owing to a strike. The St. Joseph Lead Co. began 
construction of 2 new mills during the year, 1 at Hayden Creek and 
the other at Indian Creek. The Midwest Mining & Milling Co. 
acquired the Catherine and Fleming mine, formerly held by the 
Fredericktown Lead Co., and continued exploration and development 
work on the property. 

Lead production in the Tri-State district declined 14 percent in 
1951, chiefly because of the lower grade of ore mined. This decrease 
occurred despite substantially higher concentrate prices than in 1950 
and a 14-percent increase in zinc production. The Eagle-Picher Co., 
Mining & Smelting Division, was by far the largest producer in the 
district and was followed by the American Zinc, Lead & Smeltin 
Co., Nellie B. Division. Other large producers were the Nationa 
Lead Co. St. Louis Smelting & Refining Division, Federal Mining & 
Smelting Co., and Bilharz Mining Co. In December 1951, 19 mine 
mills and 3 tailings mills were operating in the district compared to 16 
mine mills and 4 tailings mills in 1950. 

Mine production of recoverable lead in the combined Western 
States decreased 10 percent in 1951. During the year mines in these 
States accounted for nearly 60 percent of the total domestic output 
or about the same as in 1950. 

Idaho continued to be the largest producer of lead in the Western 
States and second only to Missouri in the United States despite a 23- 
ercent reduction in output in 1951. The decline resulted principall 
rom a shortage of underground miners in late summer and early fall 
and a 2-week strike of mine, mill, and smelter workers in August and 
September. In 1951, 92 percent of Idaho’s total lead came from the 
Coeur d’Alene region and most of the remainder from the Warm 
Springs and Bayhorse districts. The Bunker Hill & Sullivan mine at 

ellogg was by far the largest producer. The 5 leading producing 
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mines—the Bunker Hill & Sullivan, Page, Star, Morning, and Tri- 
umph—contributed over 59 percent of the State total lead. Other 
important producers. were the Sidney group, Dayrock, Tamarack, 
Constitution, Sunshine, and the Frisco group properties. Zinc-lead 
ore and old tailings from the Coeur d’Alene region yielded 78 percent 
of State output. 

Utah increased its output of lead 13 percent in 1951, although the 
leading properties were idle for about 2 weeks because of strikes. 
The United States & Lark mine at Bingham was again the principal 
producer. Other important lead-producing mines were the Chief 
No. 1, Park Utah Consolidated, Silver King Coalition, New Park, 
Calumet, Butterfield, Chief Consolidated Tailings, Ophir, and Hidden 
Treasure. These 10 properties supplied about 96 percent of the State 
lead. Of the total output nearly 88 percent was recovered from 
zinc-lead ore and 6 percent from lead ore. 

Lead production in Colorado in 1951 increased for the fifth con- 
secutive year and was the largest since 1927. The larger producing 
mines, in order of rank, were the Resurrection group, Treasury 
Tunnel-Black Bear (Idarado) group, Eagle, Smuggler Union group, 
and Shenandoah-Dives group. Zinc-lead ore and zinc-lead-copper 
ores yielded 69 percent of State total lead, zinc ore 14 percent, gold 
and silver ores 9 percent, and lead ore 7 percent. 

Montana lead production in 1951 increased 9 percent over the 1950 
output and was the highest since 1940. Most of this gain was due to 
an increased e of zinc-lead ore produced from the Butte Hill 
mines and dumps of the Anaconda Copper Mining Co. and to a sub- 
stantial rise in production from the Mike Horse mine, which was 
operated all of 1951 in contrast to 6 months” operation in 1950. 
Other large producers were the Jack Waite mine and the Blacktail 
property. Anaconda company-owned and leased operations 
accounted for 78 percent of the State lead in 1951. Of the total lead 
output 89 percent was recovered from zinc-lead ore and 7 percent 
from lead ore. | 

Arizona's output of lead in*1951 dropped 34 percent below the 1950 
total owing chiefly to & marked decrease in the production of zinc- 
lead ore from the Copper Queen mine &t Bisbee, where zinc-lead ore 
reserves were nearly depleted. The St. Anthony property at Tiger 
was the leading lead producer in the State during the year; it was 
followed by the Iron King mine at Humboldt, San Xavier mine near 
Sahuarita, Flux group near Patagonia, Copper Queen mine at Bisbee, 
and Aravaipa group near Klondike. About 92 percent of the State 
total lead was obtained from zinc-lead ore and 5 percent from lead ore. 

Mine production of lead in California in 1951 decreased 12 percent 
from the record ie e established in 1950. The Anaconda Copper 
Mining Co. Inyo County properties, the Darwin group, Coso dis- 
trict, and the Shoshone group esting Springs district again furnished 
the bulk of the State lead. Moderate quantities of lead were recovered 
from ore from the Coronado Copper & Zinc Co. Afterthought mine 
and from flue dust accumulated at the site of the abandoned Kennett 
Copper smelter, both in Shasta County. About 58 percent of the 
total output was derived from lead ore and 35 percent from zinc-lead 
ore, 
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Lead output in Washington in 1951 decreased nearly 23 percent 
from the record quantity produced in 1950, chiefly because of reduced 
output at the Grandview and Bonanza mines. The 4 largest mines— 
Pend Oreille, Grandview, Bonanza, and Deep Creek—supplied 98 
percent of the State total lead during the year. Over 77 percent of 
Ce a was from zinc-lead ore and most of the remainder from 
ead ore. 

Nevada lead output dropped 24 percent in 1951 compared with 
1950. Of the State total, 66 percent was mined in the Pioche district, 
Lincoln County. The leading producers in order of output were the 
Pioche group and Ely Valley mine, Pioche district; San Rafael mine, 
Quartz Mountain district; Copper Canyon mine, Battle Mountain 
district; and Bristol mine, Jack Rabbit district. About 77 percent 
of the total lead output was recovered from zinc-lead and zinc-lead- 
copper ores and most of the remainder from lead ore. 

Production of lead in New Mexico increased 41 percent in 1951. 
Such a large percentage gain was to be expected as output in 1950 was 
unusually low, because most of the mines that shut down when metal 
prices declined in 1949 remained idle several months in 1950. The 
largest producers were the Ground Hog and Bayard groups in the 
Central district and the Lynchburg mine in the Magdalena district. 
Zinc and zinc-lead ore yielded 80 percent of the State total lead and 
lead ore 18 percent in 1951. 


TABLE 2.—Mine production of recoverable lead in the United States, 1942-48 
(average) and 1947-51, by States, in short tons 


1942-46 
State (average) 1947 1948 1949 1950 1951 


A LA q q _RQho ES fee ES | cae | n d 


C————— ——ÓÀ 157 204 329 51 149 21 
ATIZ0NG Lu eee cures A 18, 401 28, 566 29, 899 33, 568 26, 383 17, 394 
California...» -2-0-0 -2.2..-.... i 10, 080 9, 110 10, 318 15, 831 13, 907 
Colorado. .....-...................--. 16, 908 18, 696 25, 143 6, 853 27, 007 30, 336 
A A O A 84, 466 , 944 88, 544 79,299 | 100, 025 76, 713 
A A eue wee QUE 18, 552 16, 108 18, 411 17, 996 19, 617 21, 302 
NËT aee cese m era aru" SuETSES , 044 7, 161 9, 10, 626 9, 408 7, 148 
New MOoXlC0:....42 2 --uosew more o o ne 6, 03 6, 383 7, 653 ,6 4, 150 5, 846 
HEGER 7 12 7 12 
South Dakota, nemen eege eu mee 32 8 16 4 Pesce aes 2 
KR e PPNA E EE 48 78 170 132 129 43 
LE: e um aan orto ae 52, 247 49, 698 55, 950 53, 072 44, 753 50, 451 
Washiugton................--. e esee 4, 497 5,359 7, 147 6,417 10, 334 8, 002 
Wyomlüg......cescemcesese eu P enHEes l A A PA A A 

Total. A ERU 200,241 | 221,357 | 252,156 | 243,000 | 257,803 231, 227 
West Central States: 
ATRONSAS AA ened ll- 18 22 1 9 33 
KANSAS WEE 8, 368 7.285 8, 386 9,772 9, 487 8, 947 
Missouri ....-.- 174,966 | 132,246 | 102,288 | 127,522 | 134,626 12, 702 
(RT TEEN 16, 569 14, 289 16, 918 19, 858 20, 724 16, 575 
NEE 199, 904 | 153,838 | 127,614 | 157,153 | 164,846.| 149,257 
States east of the Mississippi River: 

A wb ses dad EE 2, 646 2, 325 3, 695 3, 824 2, 729 3, 160 
CG AAA eu Te ene 1 214 216 187 107 
New YOR ocacion 1, 674 1, 496 1, 231 1,317 1, 484 1, 500 
Tennessee. -.-.------ ee ween ee ene ne 123 22 A 113 14 
Virgini- s oscar rocas 3,467 3, 803 4,703 3,313 3, 254 1, 508 
KEN e WEE , 205 1, 166 53 1, 301 

Totál E 9, 309 9, 026 10, 706 9, 755 8,178 7, 680 


eres | Oe | | oe | eae oe 
es on | o | sons | rt 


Se 
Grand total. - cs eoeuci cA necesi 418, 544 | 384,221 | 390,476 | 409,908 | 430,827 888, 164 
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Mines in States east of the Mississippi River produced 6 percent 
less lead in 1951 than in 1950. Decreased output was attributed to 
a 54-percent drop in production from Virginia, where the Austinville 
mine of the New Jersey Zinc Co. was idle from April to October 1 
because of a strike. Lead is produced chiefly as a byproduct or co- 
product of zinc and fluorspar mining in these States. 

Small quantities of lead were also recovered in 1951 from ores 
mined in Alaska, Oregon, South Dakota, Texas, and Arkansas. 


TABLE 3.—Mine production of recoverable lead in the United States, by districts 
that produced 1,000 tons or more during any year, 1942-48 (average) and 
1947-51, in short tons 


District State (aver- | 1947 1948 1949 1950 1961 
age) ; 
Southeastern Missouri re- | Missouri. ................ 170,945 |129, 516 |100, 654 |126, 269 |133, 680 | 122, 318 
on. 
Coeur d'Alene region. ....| Idaho.................... 78. 616 | 73.060 | 82,587 | 74,152 | 94,697 | 70,570 
West Mountain (Bing. | Utah..................... 28, 334 | 26,163 | 30,672 | 32,600 | 27,472 | 29,120 
Tri-State (Joplin region)..| Kansas, Southwestern | 28,808 | 24, 239 | 26,901 | 30,883 | 31,157 | 26,906 
Missouri, Oklahoma. 

Summit Valley (Butte)...| Montana................-. 8, 795 | 10,630 | 13,217 | 11,400 | 15,679 | 16,630 
Park City reglon..........| Utah..................... 12,050 | 10,987 | 12,670 | 8,583 | 7,638 | 11,719 
Upper San Miguel........ Colorado................. 1,919 | 2.559 | 3,804 | 5,285 | 7,780 8, 008 
Coso (Darwin)............ Califordla....ooooomooooo. 3,747 | 6,551 | 6,078 | 4,928 | 8,470 7,191 
California (Leadville) ..... Colorado................. 4,701 | 4.206 | 4,745 | 5,080 | 6,392 5, 996 
Ai A Utah EE 6,585 | 6,166 | 5,970 | 6,676 | 6,520 5. 553 
Metalline.................. Washington.............. 4,028 | 3,450 | 4,297 | 4,030 | 7,445 5, 234 
Pioche. ................... Neger ergett seo mn 8,248 | 3,487 | 5,613 | 6,630 | 6,761 4, 751 
Clif AAA Colorado................. 1, 341 1,120 | 1,600 | 2,110 4, 274 

Old Hat eener ed er ArLZ0n8.......22i 02292 8,822 | 4,603 | 5,406 | 6,788 | 5,980 4, 238 
Big A 2c [ees "WEE 1,496 | 2.323 | 2,676 | 3,330 | 4.357 4. 035 
Aa adds Colorado.................| 2,507 | 2, 241 .886 | 2,935 | 3.009 3, 963 
Central..................- New Mexico............. 8,957 | 3,450 | 3,740 | 2,479 | 2.315 8, 133 
Warm Springs............ Idaho... aos im 2,949 | 1,879 | 1,304 | 2.339] 2 3, 086 
Pima (Sierritas, Papago, | Arizona.................. ,4 2,909 | 3,917 | 4,232 | 2,996 2, 834 

Twin Buttes). 

Rush Valley and Smelter | Utah..................... 3,483 | 3,829 | 4,185 | 2,953 | 1,393 2, 674 


(Tooele County). 
EE ern Illi- Kentucky, Southern Illi- | 2,026 | 1,889 | 2,965 | 2,822 | 1,526 2, 516 
nols. nols. 


Pioneer (Rico). ........... Colorado...........-.-... 2,458 | 2,042 | 2,430 | 1,888 | 1,138 2, 231 
Upper Mississippi Valley . iom Northern Illinois, | 1,508 | 1,816 | 1,807 | 2,046 | 1,801 1, 923 
consin, 
Bossburg.................. Washington.............- 133 | 1,010 | 1,394 | 2,011] 2,640 1, 768 
Bayhorse.................. GT A use 1,410 | 2,030 | 1,880 | 1,073 | 1,679 1, 732 
e Arlona..................| 2,720 | 1,393 | 1.99 1,546 | 1 931 1, 608 
Warren (Blsbee)..........|--.-. 0 EE 5,062 | 18,422 | 11,253 | 13,865 | 7,790 1. 606 
Austinville...........2....| Virginia.................. 3,252 | 3,803 | 4,70: 3,313 | 3,25 1, 508 
8t. Lawrence County..... New YorKk.....0n00-00220 1,674 | 1,496 i 1,317 | 1,484 1, 497 
Heddleston............... il TE i 2,087 | 1,946 | 2,335 9 1, 398 
ATaValPa.... 2-2-2-2.. Arizona................-. 226 704 | 1,142 | 1,271 | 1,498 1, 204 
Creed. coos cuccccccuseces Colorado................. 420 329 451 | 1,162 | 1,422 1,167 
Sneffels...................]- ---. GO A ess 321 (?) 756 | 1,004 1,004 
Magdalena................ New Mexico. ............ 1,264 | 1,987 | 2,826 | 1,162 928 1, 004 
Ror ee (Aladdin)...... Washington.............- 184 508 | 1,426 342 237 937 
Tomichi. .......-......... Colorado. ................ 281 1,458 | 1,788 | 1,221 045 761 
ODD AA Utah. A 780 7 791 | 1,089 
Eureka.................... Colorado. ................ 93 630 | 1,107 578 823 569 
Modoc.................... California...............- 247 139 | 1,061 729 87 817 
stoler í oe and Clark | Montana...............-. 1, 285 60 396 166 261 209 
ounty). 
Alder Creek..............- ) c p: 1,7, PA E 54 | 1,103 776 442 62 115 
Ten Mlle................. Colorado................. 490 | 1,167 | 4,177 | 3,671 910 6 
Eagle 3.................... ontana.............-.-. 1, 155 $93 1,024 | 1,013 (1) 
Battle Mountain.......... Nevada .................. 66 39 | 234 | 1,200 | 6564 |........ 
Resting Springs ?.......... California................ (1) (1) (1) (1) (1) (1) 


1 Figure not shown in order to avoid disclosure of individual company operations. 
2 This district is not listed in order of 1951 output. 
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The 25 leading lead-producing mines in the United States in 1951, 
listed in table 4, yielded 68 percent of the total domestic output; the 
10 leading mines produced 51 percent and the 4 leading mines 36 
percent. 

Detailed information on the production of mines and mining 
districts in the United States may be found in the chapters of this 
volume dealing with the mine production of gold, silver, copper, 
lead, and zinc in the various States. 


EWN 


FAT LOTTI. 
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FiaGurRE 1.—Mine production of recoverable lead in the United States, 1941-51, 
by months. 


TABLE 5.—Mine production of recoverable lead in the United States, 1950-51, 
by months, in short tons 


Month 1950 1951 Month 1950 1951 
EE , 684 35,102 || August............-..-.......] 35,020 29, 487 
February..................... 34, 716 32, 804 || Soptember.................... 35, 087 27, 494 
A A AA 960 36, 474 || October......................| 86,730 33, 068 
AD st 36, 432 32,972 || November..................-- 35, 419 32, 060 
BY ooo eee A SIA 7, 906 33,537 || December.................... 36, 397 32, 928 
JUNG see haces Seas 37, 439 32, 148 | m 
D Oe 32, 037 30, 040 Toll rok e 430, 827 388, 104 


SMELTER AND REFINERY PRODUCTION 


Pig (refined) lead produced in the United States is derived from 
three principal sources—domestic mine production, imports of foreign 
ores and base bullion, and scrap materials (treated largely at secondary 
smelters)—and is recovered at primary refineries that treat ore, base 
bullion, and small quantities of scrap and at secondary plants that 

rocess scrap exclusively. Of the 13 primary lead plants in the 

nited States, 0 combine smelting and refining operations, 5 produce 
only base bullion (containing approximately 98 percent lead plus 
E and silver, and small quantities of other impurities recovered 

om the ores smelted), and 2 confine their activities to ies 
Refined lead and antimonial or “hard” lead may be ps by bot 
primary and secondary plants. Because of the large quantity of 
hard lead, such as battery scrap, melted at secondary smelters, the 
output from this type of operation is essentially antimonial lead. 
Statistics on the production of refined lead and alloys at secondary 
plants are given in the Secondary Lead section of this chapter. 
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Of the 13 primary smelters in operation in 1951, all but 2 consumed 
substantial quantities of primary materials in the form of ores and 
concentrates. During the year these 11 plants consumed 435,894 
short tons (lead content) of this type of material, of which 18 percent 
was of foreign origin. In 1950, 511,433 tons (lead content) of ores 
and concentrates were consumed, 17 percent of which was foreign. 
Active Lead Smelters and Refineries.—Primary lead smelters and 
refineries operating in the United States in 1951 were as follows: 
deus Selby—Selby plant, American Smelting & Refining Co. (smelter and 
refinery). 
cere SE EE Valley plant, American Smelting & Refining Co. 
smelter). 

Idaho: Bradley—Bunker Hill Smelter, Bunker Hill & Sullivan Mining & Con- 
centrating Co. (smelter and refinery). 

no oe ere: plant, American Smelting & Refining Co. (smelter and 
refinery). 

Indiana: East Chicago—U. S. S. Lead Henne Inc. (refinery). 

Kansas: Galena—Galena plant, Eagle-Picher Co. (smelter and refinery). 

Be TU DUI SERES plant, St. Joseph Lead Co. (smelter and 
refinery). 

M rer Helena—East Helena plant, American Smelting & Refining Co. 
smelter). 

Nebraska: Omaha—Omaha plant, American Smelting & Refining Co. rennes 

New Jersey: Barber—Perth Amboy plant, American Smelting & Refining Co. 

(smelter and refinery). 

D net El Paso—El Paso plant, American Smelting & Refining Co. (smelter). 


tah: 

E re plant, United States Smelting, Refining € Mining Co. 
smelter). 

Tooele—Tooele plant, International Smelting € Refining Co. (smelter). 


REFINED LEAD 


Primary refineries in the United States produced 422,000 short tons 
of refined lead in 1951 or 18 percent less than the 1950 output of 
514,000 tons. | 

Of the 418,000 of refined lead produced from primary sources during 
the year, domestic ores and base bullion were the source of 82 percent 
and imported ores and base bullion of 18 percent, the same propor- 
tions for domestic and foreign materials as in 1950. Table 7 gives the 
production of refined lead by source material and country of origin. 
Details of the sources of lead from domestic ores are given in the 
Mine Production section of this chapter. 


TABLE 6.—Refined lead produced at primary refineries in the United States, 
1947-51, by source material, in short tons 


Source 1947 1950 1951 
Refined lead: 
From domestic ores and base bul- 
ANA Me ana ES NNI 381,109 | 339, 413 404, 449 418, 809 342, 644 
From foreign ores.................. 59, 838 60, 829 71, 413 86, 241 71, 084 
From foreign base bullion......... 63 6,4 1, 476 3, 264 3, 065 
Total from primary sources...... 441, 010 406, 604 477, 338 608, 314 417, 693 
From scrap........................ 15, 662 4, 952 23, 230 5, 455 3, 893 
Total refined lead............... 456, 672 411, 646 500, 568 513, 769 421, 586 
Average sales price per pound......... $0. 143 $0. 179 $0. 158 $0. 135 $0. 173 
Total calculated value of primary re- 
fined lead 1........................... $126, 130, 000 |$145, 600, 000 |$150, 840, 000 |$137, 245, 000 |$144, 522, 000 


1 Excludes value of refined lead produced from scrap at primary refineries. 


LEAD 147 


TABLE 7.—Refined primary lead produced in the United States, 1947-51, by 
source material and country of origin, in short tons 


Source | 1947 1948 1949 1950 1961 
Domestic ore and base bullion............. 381, 109 339, 413 404, 449 418, 809 342, 644 
————|L————————I—————I————————————————————— 
Foreign ore 
AUSETAIBS cosida 5, 952 6, 729 6, 465 6, 984 9, 056 
¡SENA A mede sens 3, , 3, 317 4, 802 7, 986 
ia AAA E 30 PA 17 
EIDEL 5, 523 4, 8, 477 5, 992 3,6 
South America.............-.----..--- 17, 096 24, 589 29, 163 38, 770 36, 849 
Other foreign ...........-...--.---.---- 27, 719 21, 433 23, 961 , 14, 456 
Told a 59, 838 60, 829 71, 413 86, 241 71, 984 
Foreign base bullion: W 
A AAA 466 1, 382 2, 427 | 2, 815 
ES EC 30 5, 637 36 435 
South America. -..oocccocmooommmmm..o.. 33 52 58 402 75 * 
A AAA AA 207 A A 148 
Ota RE 63 6, 452 1, 476 3, 264 3, 065 
Total foreign. ....................... . 69, 901 67, 281 72, 889 89, 505 75, 049 
Grand total......................... 441, 010 406, 694 477, 338 508, 314 417, 693 


ANTIMONIAL LEAD 


Antimonial lead output at primary refineries in 1951 rose 14 percent 
above the 1950 level but was well below the record high established in 
1948. Production increased at 3 of the 5 primary plants producing 
the alloy. Distribution of antimonial lead production at primary 
refineries in 1947-51 by source material is shown in table 8, as is also 
the average antimony content. 

Although antimontal lead is an important byproduct of the refinin 
of base bullion, the quantity derived from this source is only a sma 
part of total domestic output. The major production is recovered 
from the smelting of antimonial lead scrap at secondary smelters. 
Production data from lead-smelting plants treating scrap materials 
exclusively are summarized in the following section. ' 


TABLE 8.—Antimonial lead produced at primary lead refineries in the United 
States, 1947-51 


Lead content by difference (short tons) 


Antimony content 


Year 


Short From do- 
tons mestic ore 


From for- | From 
eignore | scrap | Total 


Percent 


- SECONDARY LEAD 


Some scrap lead is treated at primary smelters, but the greater 
part is processed at a large number of plants that specialize in the 
treatment of secondary materials. Secondary lead is recovered in 
the form of refined lead, antimonial lead, and other alloys. 
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Secondary lead recovery in 1951 was the highest on record—7 
percent above the 1950 figure—and exceeded the domestic mine 
output of recoverable lead for the sixth consecutive year. Data on 
recovery, by type of plant, in 1947-51 are shown in table 9. Detailed 
information on secondary lead appears in the Secondary Metals— 
Nonferrous chapter of this volume. 


TABLE 9.—Secondary lead recovered in the United States, 1947-51, in short tons 


1947 1948 1949 1950 1951 
As refined metal: 
At primary plants............ 15, 662 4, 952 23, 230 5, 455 3, 893 
At other plants............... 95, 843 126, 051 129, 396 123, 868 165, 023 
Totál Soc A eus 111, 505 131, 903 152, 626 129, 318 168, 916 
SS IIÀ————————————[——S———————IL—LÉÁ—————————IL———————————— 
In antimonial lead: 
At primary plants............ 56, 456 49, 525 32, 705 38, 383 34, 303 
At other plants..............- 209, 479 194, 027 140, 037 187, 257 195, 660 
Total. A NS 265, 935 243, 652 172, 742 225, 640 229, 963 
In other alloys.................... 134, 530 124, 616 86, 815 127, 322 119, 231 
Grand total: 
Short tons.. .............. 511, 970 500, 071 412, 183 482, 275 518, 110 
MATO Lade coa $146, 423, 420 | $179, 025, 418 | $130, 240,828 | $130, 214, 250 | $179, 266, 060 


LEAD PIGMENTS 


The principal lead pigments are litharge, white lead, red lead, 
sublimed lead, leaded zinc oxide, and orange mineral. These products 
are manufactured for the most part from metal, but some ore and 
concentrates are converted directly into pigments. Details of the 
production of lead pigments are given in the Lead and Zinc Pigments 
and Zinc Salts chapter of this volume. 


CONSUMPTION AND USES 


Domestic lead consumption (including lead in lead ore consumed 
directly in the manufacture of lead pigments and salts) totaled 
1,184,793 short tons in 1951. Of the total consumed, 749,590 tons 
was refined soft lead and 296,555 tons was contained in antimonial 
' lead, 26,205 tons in unmelted white scrap, 45,784 tons in “percentage 
metals" (the alloy pig metals derived from the secondary lead in- 
dustry), 24,303 tons in copper-base scrap, 29,538 tons in drosses and 
residues, and 12,818 tons recovered from ores in leaded zinc oxide. 
In 1951, 42 percent of all lead consumed was used in the manufacture 
of metal products (excluding storage batteries). Production of the 3 
largest lead-consuming items—batteries, cable coverings, and tetra- 
ethyl fluid—took 54 percent of all lead consumed during the year. 
Batteries took 32 percent and cable covering and tetraethyl fluid 
each 11 percent. 


LEAD 749 


TABLE 10.—Consumption of lead in the United States in 1950 and 1951, by 
l product, in short tons 


1950 1951 1950 1951 
Metal products: Pigments: 
Ammunition................... 38, 438 | 40,242 White lead................... 36, 181 25, 578 
Bearing metals................. 38,241 | 35,410 Red lead and litharge........ 101, 974 88, 031 
Brass and bronze. ............. 21,461 | 29,858 Pigment colors............... 13, 404 12, 796 
Cable covering................. 131, 989 | 131, 863 Other EE 14, 3, 
g lead... A 53, 450 , 544 ————— m 
asting metals................. 19,205 | 22,497 Total pigments...........| 166,387 | 139,504 
Collapsible tubes. ............. 13,386 | 13,657 == [=== 
Foll A A 3, 041 2,881 || Chemicals: 
Pipes, traps, and bends........ 41,361 | 33,095 TTetraethyl lead.............. 113, 8469| 128, 407 
Sheet lead...................-. 90,778 | 31,210 Miscellaneous chemicals...... 11, 680 6, 949 
A soos cee veces eee 94, 82, 465 AMM 
Terne metal..................- 3,805 2, 051 Total chemícals.......... 125,520 | 135, 358 
metal -2 24, 776 — HA 
———_—|—————-| | Miscellaneous uses 
Total metal products...... 515, 527 | 500, 009 Annealing.................... 6, 456 6, 656 
=== | === Galvanizing.................- 2, 426 2,173 
Storage batteries: ! Lead Plating mcer S 1, 521 1, 444 
Antimontial lead............... 212, 464 | 199, 838 Weights and ballast.......... 6, 870 7, 913 
Lead oxides.................... 185, 045 | 175, 546 beggen md 
——— Total miscellaneous uses.| 17,273 18,186 
Total storage batteries. .... 398, 409 | 375,384 || Other, unclassified uses........ 14, 859 16, 354 
Grand total.............. 1,237,981 |1, 184, 793 


1 Olassified under ‘metal products” before 1950. 
2 Includes lead content of leaded zinc oxide production. 


TABLE 11.—Consumption of lead in the United States 1950-51, by months, in 
short tons ! 


1, 237, 981 | 1, 184, 793 


1 Includes lead content of leaded zinc oxide production. 


TABLE 12.—Consumption of lead in the United States in 1951, by class of product 
and type of material, in short tons 


Soft and | Scrap, per- 


antimonial po « Total 


lead ` larossos, eto. 

Metal products- 20000 000000000aaa0o0a0a0 aaan oaea e nae 0nnenana o 883,108 | 116,901 500, 009 
Storage batteries iccocaencanano coca rc e 368, 361 7,023 375, 384 
P p^ A EES 128, 603 83 126, 686 
Chemicals ARA A an dece 135,356 |............ 135, 356 
Miscellane0U8..............-.-.- . clc ccce eee acea anas aaa eee eee ee 17, 547 639 18, 180 
Unclassified... daa 15, 170 1,184 10, 854 

TOU) -——————Óo—————— O 125,830 | 21,171,978 


t Formerly classified under metal products. 
3 Excludes 12,818 tons of lead contained tn leaded zinc oxide. 
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STOCKS “End 

Producers' Stocks.—Lead stocks, as reported by the American 
Bureau of Metal Statistics, are shown in table 13. Stocks of refined 
and antimonial lead include metal held by all primary refiners and 
by some of the refiners of secondary metal who produce soft lead. 
According to reports released by the American Bureau of Metal 
Statistics, monthly stocks of refined lead and antimonial lead in 1951 
were, on the average, less than half of the tonnage held in comparable 
periods of 1950. Inventories totaled 25,339 tons on December 31, 
1951, compared with year-end stocks of 35,619 tons in 1950. | 


x 
TABLE 18.—Stocks of lead at smelters and refineries in the United States at 
end of year, 1947-51, in short tons 


[American Bureau of Metal Statistics] 


1947 1948 1949 1950 1951 

Refined pig lead............................ . l.l... 13, 634 29, 050 61, 329 28, 894 18, 518 

Antimonial lead. .......................... l.l... 7,694 9, 594 9, 095 6, 725 6, 821 

VK) d BEES 21, 328 38, 644 70, 424 35, 619 25, 339 
Lead in base bulllon— 

At smelters and refineries........................ 7, 652 9, 697 16, 364 11, 993 11, 315 

In transit to refineries. .........................- b, 447 e 101 8, 696 4, 959 , 909 

In process at refineries..........................- 16, 328 17, 939 15, 561 15, 341 15, 700 

Total ion a id 29, 427 31, 737 35, 621 32, 293 30, 924 

Lead in ore and matte and in process at smelters....| 77,199 76, 373 95, 481 69, 757 67, 817 

Grand total...oisuo aesenwürcehewnTopEAL eect 127,954 | 146,754 | 201,526 | 137, 669 124, 080 


The Bureau of Mines annual survey of primary smelters and refiners 
indicated stocks of 28,894 tons (lead content) of refined soft lead at 
lants on January 1, 1951, and 18,517 tons on December 31, 1951. 
rimary antimonial lead stocks at these same plants totaled 6,152 
tons (lead content) at the beginning of 1951 and 6,367 tons at the end 
of the year. In terms of lead content, stocks of ore and concentrates 
at the operating primary smelters and refineries increased from 42,346 
tons to 44,378 during the same period. The inventory of base bullion 
at refineries that receive base bullion as a raw material and at smelters 
that produce base bullion for shipment to refineries was 11,658 tons 
at the beginning of the year and 12,731 tons on December 31, 1951. 
Stocks of in-process base bullion or work lead at four combination 
smelter-refinery plants are not included in reports to the Bureau of 
Mines. No direct comparison can be made between these data and 
the figures of the American Bureau of Metal Statistics. Figures re- 
ported to the Bureau of Mines represent physical inventory at the 
plants, irrespective of ownership, and do not include material in 
process or in transit. 

Consumers’ Stocks.—Consumers’ stocks of lead decreased 27 per- 
cent during 1951. The decline was consistent through the first 6 
months, was reversed in July, and then continued the downward 
trend through the remainder of the year, dropping from 139,884 tons 
on January 1 to 102,760 on December 31. Stocks of antimonial lead 

ained 2 percent and percentage metals 9 percent, but stocks of re- 
ed soft lead dropped 35 percent, white-metal scrap 42 percent, 
copper-base scrap 8 percent, and drosses 46 percent. 
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TABLE 14.—Consumers' stocks of lead in the United States at end of year, 
1948-51, by type of material, in short tons, lead content 


Refined | Antimontfal Unmelted Percentage} Copper- 
Year soft lead lead white otals | base scrap Total 


eee | ee | ee || oe | ce es, | EE ETD 


ET E eae 62, 077 35, 088 119, 198 
IO rar 64, 542 16, 837 7, 267 
1950 Mio dia 87, 285 27, 139, 884 
ibo E E 56, 731 28, 221 102, 760 


1 Revised figures. 


PRICES 


The two major markets for lead in the United States are New York 
and St. Louis. Much of the lead produced domestically is sold at 
prices normally based upon quotations in these markets. Since sus- 
pension of trading on the London Metal Exchange in September 1939 
the London market has had no direct influence on New York quota- 
tions, and the differential between St. Louis and New York prices has 
remained 0.2 cent a pound, an amount approximating the freight 
charges between the two cities. 

The price of lead was controlled by the Office of Price Stabilization 
during 1951. Ceiling prices were established for lead on January 26, 
1951, at the highest price (for each seller) at which sales were made be- 
tween December 19, 1950, and January 25, 1951. Thus a number of 
ceiling prices were established. The bulk of lead sales, however, were 
at 17.00 cents per pound, common lead, New York. The 17.00-cent 
price remained in effect until October 2, when the Office of Price 
Stabilization permitted a rise of 2 ceats a pound. No further change 
in price occurred in 1951. 


TABLE 15.— Average monthly and yearly quoted prices of lead at St Louis, New 
York, and London, 1949-51, in cents per pound ! 


1950 


Month 


AAA ADAME 


1 St. Louis: Metal Statistics, 1952, p. 531. New York: Metal Statistics, 1952, p. 528. London: E&MJ 
Metal and Mineral Markets. 

2 Conversion of English quotations into American money based on average rates of exchange recorded by 
Federal Reserve Board. 
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The official London price of £136 per long ton of lead (equivalent 
to 17.00 cents per pound computed on the 280.00-cent per pound base), 
fixed by the Ministry of Supply on November 1, 1950, remained in 
effect until April 1, 1951, when the Ministry raised the price to £160 
(20.00 cents). The price was increased again on July 14 to £180 
(22.50 cents). On October 1 the official price was reduced to £175 
(21.88 cents), at which level it remained for the balance of the year. 
(During the latter half of 1951 sterling exchange rates varied between 
278.63 and 280.00 cents per pound, hence actual dollar prices were at 
times slightly less than the 21.88-cent equivalent shown). 


FOREIGN TRADE ? 


Tariff. —There has been a tariff on lead for well over a century, 
ranging from a low of 15 percent ad valorem to a high of 3 cents a 
pound. The import duty set by the Tariff Act of 1930 on lead-bearin 
ores, flue dust, and mattes (lead content) was 1% cents per pound ad 
on lead bullion, pigs, bars, scrap lead, antimonial lead, type metal, 
babbitt metal, solder, and alloys not specifically provided for, 2% cents 
per pound. In accordance with the Mexican Trade Agreement of 
January 30, 1943, these rates were reduced to % cent and 1%, cents per 
pound, respectively. In June 1948 these duties were suspended for 1 
year by act of Congress. As the Congress took no action on a bill to 
extend the suspension beyond June 30, 1949, the expiration date of 
the original legislation, the import duties provided for in the Mexican 
Trade ae Dira were reinstated automatically on July 1, 1949, and 
continued at those levels throughout 1950. Abrogation of the agree- 
ment, effective January 1, 1951, restored the full duties established by 
the Tariff Act of 1930. The Mexican Agreement was reaffirmed on 
June 6, 1951, reestablishing the 1Xe-cent and %-cent duties on pig lead 
and lead in ores and concentrates, respectively. 

Imports.—Total imports of lead declined to 258,000 tons in 1951 or 
less than half the record quantity of 542,000 tons imported in 1950. 
The drastic decline resulted from the reluctance of foreign producers 
to export lead to the United States, when the Free World market 
price for lead was considerably higher than the United States ceiling 
price. However, since foreign demand could not absorb the avail- 
able foreign lead, stocks in the hands of producers accumulated until 
ER were compelled to reduce prices. By the end of the year 

ree World prices were essentially at the United States level. 

Of total imports, 178,900 tons (69 percent) was as pigs and bars, 
67,700 tons (26 percent) in ore and matte, 9,100 tons (4 percent) as 
reclaimed, scrap, etc., and 2,300 tons (1 percent) in base bullion. 
Canada supplied 32 percent of the pigs and bars, Mexico 21 percent, 
Yugoslavia 20 percent, Peru 18 percent, Australia 8 percent, and other 
countries 1 percent. Imports of ore and matte came principally from 
Peru, Bolivia, Africa, Canada, and Australia. 


2 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, 
from records of the U. 8. Department of Commerce. 
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TABLE 16.—Total lead imported into the United States in ore, matte, base bullion, 
pigs, bars, and reclaimed, 1947—51, by countries, in short tons ! 


[U. 8. Department of Commerce] 


Country 1947 1948 1949 1950 1961 2 
Ore and matte: 
si eee e 5, 616 10, 142 31, 373 19, 713 10, 678 
AUS a sata 7, 054 9, 017 8, 983 3 9, 792 7, 423 
E A AER 6, 234 20, 369 24,098 | 3 13, 336 15, 989. 
Canadas- sasasi ons rs 14, 833 8, 288 10, 326 39, 452 d 427 
ri EE 3, 048 3, 430 3, 395 3 2, 605 L 945 
El Salvador. ee ll lll... 1 250 - 333 417 286 
ep CA AA EE 23 2, 827 325 3, 169 
HONQUIAS EE BEE 61 465 412 381 
CL e EE 3, 065 2, 702 8, 388 2, 846 2, 517 
Perü DEMENS TENOR rv ER MORIR 10, 477 8, 548 14, 970 16, 010 16, 946 
Other counirks........... ee ce en cue cue ase sense 424 1, 077 2, 121 $1, 612 895 
Total ore and matte............-..--.-.....-.- 50, 762 63,907 | 107,279 | 376, 520 07, 651 
Base bullion: 

MESTRE II TA EMRE Tee 2, 246 -2, 263 2, 234 
Guatemala uoc A VE, ect a peer es 939 asun 
AAA EE NON NN 001 |...------ 

e EG 285 | - BO AE sb cede A 
Mexico EE 1, 255 6, 455 DB E EE 
aa 40 619 102 72 47 
Other COUDITIES A A AA 20 O AA PA 
Total base bullion. ............................ 1, 580 7, 186 2, 373 3, 488 2, 281 
Pigs and bars: 
Africa A a EL vue LIN 8 50 0 aestas 2, 279 
Ausiralà AA eet Ee 10, 639 30, 460 17, 192 22, 009 13, 598 
Belgium-Luxembourg. .........................  ]. ---....-. 8,911 212 33 
(Nee DEE, EE 2, 343 1,414 A A 
Oanada- -o cocineta 59, 079 53, 978 56, 432 | 107, 673 56, 959 
Cermane AAA EE EE 8, 333 1 738 
e ee 21, 349 E E A 
E EA A A AA AA 2,108 | 25,712 |.......... 
e EE 1, 659 DI AAA (Seer eer ree 
EIER soc ours E A dM 85, 783 98, 460 | 120,398 | 220, 767 36, 863 
apa mo EP CHE 1, 826 219 | — 484 |.........- 
MOL ECKE A A FER 1, 151 A e 34, 626 31, 988 31, 528 
M O NORD Get 1, 120 2, 889 23, 436 43, 855 36, 310 
Other ans EE 4 1, 133 1, 120 61 301 
Total pigs and bars............................ 159, 513 247,116 | 275, 240 | 1 441, 788 178, 907 
Wee Arie scrap, ete.: 
ee cR NE UN aa 47 470 AAA seen 

PENTA E n Cop 1,111 3, 690 2, 971 1, 061 2, 175 

Bolgium-Luxembourg A asi Sind POETAE PA 98 3291 © "EL ierg e 
A O ce SOLL EE secs 8, 070 11, 087 1, 856 1,317 1, 698 
RN ER EE EE 202 384 31 

Chile.......... ancor eus RECO o A e IA 02 osse o ed PA 84 
Franco A A A nct (4) 289 |.......... 88 
(Germany A A AE AS PR 663 290 DEEG 
ee eelerer 69 2, 304 40. E) cesses 
J ameoa Geer EEE A sok Gece Gee bebe aces 3 89 1 252 
A AA beste eee A ue c RE 5,336 |.......... 2, 706 | 114, 769 441 
Malta, Gozo, Cyprus.....................- ee. E AAN AA A 
AAA A AA 1, 644 845 934 2, 089 

Netherland8...........- ee ée ec ese eem e weu lancen 2, 460 509 4 
"hM dese HP MEN 41 228 80 234 
Philíppines........................... ll ll... 433 2, 341 1, 144 99 114 
XY UEOSIBVIB. 2ooco e E occa Has AA G62 oso AA EE 
KT EE EE 2 8 106 668 
Other eonntrieg. -0.0 ------- -02MM 114 1, 961 1, 790 996 993 
Total reclaimed, scrap, etc...........--.---..-- 16, 025 28, 897 14, 649 | 3 20, 039 9, 082 
Grand total. caricias caracas 227,870 | 347,106 | 399, 541 | 3 541, 835 257, 923 


1 Data are “general imports,” that is, include lead imported for immediate consumption plus material 
entering the country under bond. 
2 In addition to data shown “flue dust or fume containing lead and zinc, and other minerals or metals’’ 
(lead content), imported as follows—11 tons. 
3 Revised gure. 
4 Less than 0.5 ton. 
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TABLE 17.—Lead imported for ee in the United States, 1947-51, by 
classes 


[U. S. Department of Commerce] 


Lead in ores, flue 
dust, and mattes, eee eee Pigs and bars Sheers, pipa; due. 
L.S. D. Ki 
Year AP PA speri- Total value 
e 

or Value | (value) 
1947... 67| $42, 434 $10, 453| $50, 111, 298 
1948... 181| 100, 519 35, 554| 100, 968, 922 
1049.... 178| 101, 084 29, 830| 119, 054, 978 


1950.....| 2 95, 068/221,045,414| 21, 148| 3 193, 3562 434,410 2104,340,645 207| 78,111 78, 690| 3129,613,215 
1951....| 31,470| 8, 310, 145]. ........|........- 178, 896) 63, 641, 204 255] 123,377; 174,265) 74, 426, 044 


1 In addition to quantities shown (value included in total values), “reclaimed, scrap, ete.” imported as 
follows—1947: 15,963 tons, $3,072,161; 1948: 28,897 tons, $8,320,428; 1949: 14,076 tons, $4,003,974; 1950: Revised 
figures, 22,524 tons, $3,876,999; 1951: 7,890 tons, $2,100,389, and flue dust or fame containing lead and zinc and 
other minerals or metals, (lead content) imported as follows—1951: 11 tons, $76,664. Figures include lead 
received by the Government and held in stockpiles, but exclude imports for manufacture in bond and ex- 
port, n Me classified as ““imports for consumption” by the U. S. Department of Commerce, 

evised figure. 


TABLE 18.—Miscellaneous products containing lead, imported for consumption 
in the United States, 1947-51 


[U. 8. Department of Commerce] 


Babbitt metal, solder, white metal, 
and other combinations contain- Type metal and antimonial lead 


ing lead 
Year 
rat rast | canton 
weig weig conten 
(short Value (short (short Value 
tons) tons) tons) 
y AAA tuse culus 204 $208, 185 $753, 664 


213, 614 


1 Revised figures. 


Exports.—Total exports of pig lead in 1951 were 1,281 tons com- 
pared with 2,735 tons in 1950. Export restrictions imposed under the 
xport Control Act of 1940 remained in force throughout 1951. 
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TABLE 19.—Lead pigs, bars, and anodes exported from the United States, 
`- 1947-51, by country of destination, in short tons ! 


[U. 8. Department of Commerce] 


Destination 1947 1948 1949 1950 1951 


Country: 

An Pp ur MUTO eee 894 D HN, osian 55 
Belgium-Luxembourg. ........................ |. --.......|---....... 10 DEEN 37 
e EE 63 1 126 6 
a AA ee A E 10 8 14 306 138 

REESEN D2 EE 15 19 
E A A ie 52 42 40 35 107 
PI O SoCo Ame octets 10 21 242: rice cel PAN 
ColomblA..... aeu coc ca 12 | 16 60 123 42 
MDG EE 38 40 68 61 48 
CNM OR econo oo S PR ldl O ans 
El TEE 9 1 34 96 35 
neet d GE 7 1 29 6 14 
Hong KONG cunas AU EA ii WEE 
I Ea Yo EEN 19 121 : | AA 11 
D: r: A A AA rM. E 1 174 112 
MadagBscBrf........ coda E AA PS PE FUERIS 
E A IN sean 16 14 3 3 4 
Netherlands... ee 100 Li A AA PA 
(EE PA E PASA 569 |.......... 
p NNI DETIENE VIDERER NE (2 Q) 3 2 
¡SR AAA A 2 1 53 306 17 
o AA A AT A tbe Ls e A SERPA 
Saudi Arabia. .............. c LL c Lc Lace eere 3 24 7 1 3 
MOG AA O A NA 50 Ve ea dl AAA AA 
o IEA A O DEE OT AM 
E NR OE E ig EA 69 734 42A 
Venezuela... 30 71 148 95 62 
Other countries.................. 2. ll Lec leor s 40 38 74 4 84 
"Total. soo ala 1, 523 411 969 2, 735 1, 281 
a E ee es 
Continent: 
North Amerleg 0200 aa0aaM0nnnMnnMsMnnasMMMsMMnMMM 144 75 179 5 
South America-_......-...----...-.--..-.---.---- 1, 079 133 475 1, 052 766 
o A desees aui. 119 1 215 
Soe ad A A are 134 189 85 1, 068 197 
Africa and Oceania..........-..-.....-..--.--... 4 15 
Total: Short tons. ............................- 1, 523 411 969 2, 735 1, 281 
Kell de ose $388, 599 | $169, 075 | $356,819 | $790, 480 | $513, 671 


1 In ter RM 102 tons of foreign lead was reexported in 1947, none in 1948, 86 tons in 1949, 53 tons in 1950, and 
none à 
? Less than 0.5 ton. 


WORLD REVIEW 


Lead is produced in many countries, but four—United States, 
Mexico, Australia, and Canada—have accounted for about three-fifths 
of the world output in recent years, as is apparent from tables 20 and 
21, which show world mine and smelter production by countries 1945- 
51, insofar as statistics are available. 

Algeria.—See French Morocco. | 

Argentina.—The chief lead-producing district in Argentina is the 
Aguilar, where the Compania Minera Aguilar, S. A., a subsidiary of 
the St. Joseph Lead Co., operates the Aguilar group of mines. Pro- 
duction in 1951 was 70 percent of the mill capacity, because of ex- 
change difficulties which made it difficult to get adequate supplies and 
equipment. During the year, 199,904 metric tons of ore was milled, 
from which 26,219 tons of lead concentrate was produced. This 
represents an increase over the previous year, when 174,308 tons was 
milled to produce 23,777 metric tons of concentrate. The lead con- 
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centrate was smelted at the National Lead Co., S. A., smelter at 
Barranqueras, Chaco Territory. 

Australia. —Both mine and smelter output of lead increased slightly 
above the 1950 level despite continued shortages of labor and supplies 
and the requirement that producers supply domestic needs at a price 
approximately one-third of that received for export lead. Mine out- 
put in 1951 was 228,000 metric tons or approximately 14 percent of 
the world total. 

The most important districts are Broken Hill, New South Wales, 
and Mount Isa, Queensland. Other large deposits occur at Captain's 
Flat (Lake George Mines) New South Wales and the Read-Roseberry 
mine in Tasmania. 


TABLE 20.—World mine production of lead, 1946-51, by countries, in metric tons ! 
[Compiled by Pauline Roberts] 


Country ! 1946 1947 1948 1949 1950 1951 
ALCA cr id 1,015 1, 205 1,047 1, 222 1, 408 2, 838 
Argentln8......2c.2cce- emo ee EE ée 18, 1 21, 200 21, 800 16, 000 i 3 
US TALA atacara dd 186, 786 199, 779 220, 437 216,918 | 3222, 694 | 223, 407 
¿e EE 1, 971 , 482 ; i , 522 
Belgian Congo........................ 870 670 400 180 AAA PR 
Bolivia (exports)4..................... 8, 434 11, 310 25, 610 e 351 31, 203 30, 032 
PENG eoo ee wee E EG 
Uiepnegtg e rate os 160, 559 146, 662 
ada o So 55S j 2h don |) 161,727 | 144,945 | 2150,317 | 143,193 
E RN NS 86 : 3 6, 223 2, 850 3, 318 3 4,000 
Czechoslovakis..-.-.-.-------------.- i (8) oO) ) (5 
OF A EE EES 3 307 3172 3 269 380 3 229 
¡Qi BEE 149 182 72 130 142 136 
Re A A ets 8, 296 7, 495 7,645 9, 936 3 11, 459 10, 605 
French Equatorial Africa............. 2, 807 2, 336 2, 603 731 1, 814 2, 504 
French Morocco. ..................... 11, 202 21, 200 28, 600 3 37, 200 3 48, 769 68, 134 
Germany: West Germany............ 15, 378 14, 756 22, 344 40, 44, 830 50, 368 
Gin du O E LAE 475 1 2,051 3 2, 307 
Guatemala. (5) (s) ej 3, 154 3,000 | 3,300 
lo E O A, A A 143 449 3 279 454 
Hungary... .- -0-200000 100 200 |........... (5) 300 (5 
Italy O A A 13, 900 2A, 000 , 400 3 38, 300 
A dau EE ge 3 4, 344 3 5, 208 3 6,672 3 9, 132 3 10, 896 12, 672 
Korea: Korea, Republic of............|........... 900 300 3 143 136 136 
MOxlOOLcicunezosecexwawseccéseVa nS 140, 144 223, 133 193, 317 220, 763 238,078 | 225, 468 
INISGrIn a ie A AA 93 273 329 312 6 56 
Northern Rhodesia ?.................. 8, 371 315, 891 13, 229 14, 169 13, 905 14, 194 
le ER 26 141 265 3 301 2 360 3 360 
ko WEE EE 44, 518 54, 814 48, 538 65, 357 3 62, 118 82, 350 
Philippines. ll ) 5 9 571 
Poland EE 10, 915 12, 761 16, 874 17, 850 18, 000 18, 000 
Portugal AAA A ences 398 635 74 3 900 
Rumania. séet gaere el ée 3, 224 3, 495 (8) (8) (5) (5) 
rl AAN A A ARA AA 203 530 530 470 
Southern Rhodoesia....................]- -.........]- --.-......|--.---.--.. So A A 
South-West Africa........--.....-....]--..------- 3 13, 100 33, 600 3 38, 400 3 33, 680 
eege 38, 662 ; 29, 792 31, 550 3 32, 257 55, 745 
Spanish Morocco. 0 216 159 3178 1 
Buweden, een Lec e. 21, 290 20, 23, 579 23, 900 22, 15, 059 
T E A A 8, 655 12, 340 , 219 14, 860 3 19, 260 21, 
OV RI A A A drm 2, 756 3 200 
Union of South Africa. ............... 152 133 156 166 3 
e 8. 8. R3? CERES Le 48, 000 63, 000 75,000 90,000 | 3111, 600 128, 400 
United KingdoM......ooooocomeom.o.o.. 3 2, 807 3 3, 228 3 2, 432 3 2, 505 3 3, 338 4, 158 
United States 1....................... 304, 336 948, 558 364, 232 371,860 | $300,838 | 352,135 
Yugoslavia............................ 3 45, 523 3 54, 786 3 02, 801 3 72, 144 3 86,039 78, 750 
Total (estimate)................ 31, 150, 000 |*1, 359, 000 DL 424, 000 |31, 535, 000 131, 643, 000 |1, 679, 000 


1 Lead may be produced in Brazil, China, Ouba, East Germany, India, and North Korea, but accurate 
dats T production are not available and estimates by the senior author of chapter have been included in the 
world total. 

3 Estimate. 

3 Revised figure. 

4 Tonnage recoverable from ore. 

$ Data not available; estimate by the senior author of the chapter included in the total. 

* Exports. 

? Smelter production. 
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TABLE 21.—World smelter production of lead, 1946-51, by countries, in metric 


tons ! 
[Compiled by Pauline Roberts] 

Country 1946 1947 1948 1949 1950 1951 
Argentina........- cce ee ce eee e 10, 190 17, 800 17, 830 2 18, 037 3 18, 960 24,000 
Australis. coccococassrcacccacccacicasa 139, 665 161,093 162,057 | 32152,4684 | 2163,102 | 173,767 

o eege 4, 476 3,795 9, 350 9, 841 10, 910 11, 147 
Belgium IR A AA 2, 762 40, 520 66, 035 79, 304 62, 094 70, 646 
Brazil... Loos ccr REA 2 e) .172| 24,200 | 58,000 
si AA MN M E A 7, 570 0 311 
Lei, A A eeeccaces 150, 360 147, 104 145, 246 132, 608 154, 551 147, 609 

lir AAA A S MMOL TE 2, 44 5, 
Ovechoslovakia...-..-.--.----.------- 4, 460 5,770 (6 (5) 4 

A A A 32, 010 29, 218 38, 54, 450 61, 236 47, 970 
French Morocco. .....................| .-- ---.-...|----.--.... 2, 818 7,073 12, 097 3 
y: 
East Germany...............-..-. 4 (4) (Q) (9 4) 
West Germany................... ) * 27, 659 la «24,356 | 3449382 | 390,372 | 118,140 | 121,524 
G erer 1,127 66 3 2, 389 2,1 , 890 
Herne t po n E ET ES 2 (4 o3 (4 © 

Mis ww E E E E e 
EE DEER 554 3 878 
Eege 14, 269 17, 701 3 26, 734 2 26, 346 37, 469 
"pe. PA RENE ON EE 4,032 ` 6, 972 7, 596 A 10, 740 

Orea: 

Korea, Republio of................]........... 250 299 100 LV V 
North Korea...............-....-- 5 2, 000 5 2, 000 (5 WI 4 4 
See A 137, 742 217, 827 187, 067 212, 230, 831 219, 107 
Northern Rhodesía................... , 15, 89 8, 229 14,109 18, 905 14,1 
a Seu uH E EE 36. 32, 810 34, 297 2 36, 017 2 31, 693 44, 247 
PONG BEE 10, 915 12, 761 16, 87 17, 850 000 18, 000 
Ort AA 321 591 fe 
E ES 3, 225 3, 316 MI (4) ( 4 
South-West Africa...............-..-./....-....-. 64 n2 PA A cec ds 
A E dic EE E M MR 92, 346 94, 382 25, 818 33, 021 3 40, 568 41, 240 
Bweden.................. --- E esee 11, 223 , 228 10, 757 3 10, 681 9, 435 
leztasuagneqomedwwE pasas RAM ME 7, 498 9, 891 217,967 | 19,408 23, 536 22, 906 
U. S: 8. A A ` , , 000 90, 2 111,600 | 128, 400 
United Kingdom !...................- 2, 540 3 2, 845 2, 312 12,134 2 3, 048 4, 158 
United States (refined)!............... 306, 717 400, 018 363, 092 431, 605 458, 171 376, 142 
Yugoslavia.................-.-.---..-- 2 32, 600 40, 400 2 49, 200 56, 800 2 57, 200 60, 100 
Total (estimate)................ 1,057,000 | 1,320,000 |21, 365, 000 |21, 560,000 |21, 696, 000 |1, 652, 000 


3 Data derived in pare from Monthly Bulletin of the United Nations, Statistical Summary of the Mineral 
Sp rl npe titute, London), and the Yearbook of the American Bureau of Metal Statistics. 
gure. 


3 Includes scrap. 
, Ro Dor yet available; estimate by senior author of chapter included in total. 


* American and British zones oniy 
aers pover lead refined from domestic and foreign ores; refined lead produced from foreign base bullion 
no uded. 


Four companies—the North Broken Hill, Ltd., the Broken Hill 
South, Ltd., the New Broken Hill Consolidated, Ltd., and the Con- 
solidated Zinc Corp., Ltd.—mine and mill the Broken Hill ores. 
During 1951 the Consolidated Zinc Corp., Ltd., continued its program 
of developing and equipping its mine for increased output. In the 
course of the year the company mined and milled 440,302 tons of ore 
containing 58,981 tons of recoverable lead. In addition, it hoisted 
and milled 211,608 tons of ore (16,706 tons recoverable lead content) 
for the account of New Broken Hill Consolidated, Ltd. The latter 
ee made excellent progress during the year with development 
of the No. 19 level and construction of new mine shafts, concentrator, 
and power plant, which were expected to be placed in service in late 
1952. Broken Hill South, Ltd., reported mining 279,319 long tons of 
ore which assayed 12.0 percent lead, 12.1 percent zinc, and 7.8 ounces 
of silver per ton. The tonnage mined by North Broken Hill, Ltd., 
increased slightly, but recoveries of both lead and zinc declined because 
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the ores treated from the British, Junction, and Block 14 areas were 
partly oxidized. 

The Electrolytic Zinc Co. of Australasia operated the Hercules and 
Roseberry mines in the Read-Roseberry district of Tasmania, in- 
creasing both reserves and output of lead during the year. Output 
of ore for the year ended June 30, 1951, was 159,429 long tons, which 
yielded 10,084 long tons of lead concentrate, 46,153 of zinc concentrate, 
and 3,781 of copper concentrate. 

Mount Isa Mines, Ltd., which owns and operates the great Mount 
Isa deposits in Queensland, continued its operations at a normal rate. 
During the year the company became interested in working the 
Protheroe lead mine at Northampton, Western Australia, which pro- 
duced about 500 tons of lead concentrate monthly. | 

Bolivia.—In 1951 Bolivia exported 30,000 metric tons of recoverable 
lead in ore. Small miners continued to dominate the lead industry 
and provided 63 percent of the total lead exported, with the Aramayo 
and Hochschild groups furnishing 15 percent each. Although official 
figures were not available on the amount of lead smelted in Bolivia, 
it was known that the 3 smelters at La Paz, Cochabamba, and Tupiza 
had a bullion capacity of about 500 tons per month. A fourth smelter 
under construction at Oruru was expected to increase total capacity 
to an estimated 700 tons of bullion per month. 

Canada.—Although the value of recoverable lead from Canadian 
mines was 17 percent greater than in 1950, the output (143,000 
metric tons) was the least since 1933. The Sullivan mine of the 
. Consolidated Mining & Smelting Co., Kimberley, British Columbia, 

continued to be the principal source of Canadian lead. Ore produc- 
tion in 1951 at this mine totaled 2,533,212 short tons compared to 
2,680,962 tons in 1950. As in 1950 the grade decreased somewhat 
because of the mining of lower grade ores and the dilution consequent 
to mining pillars. he company milled about 10,000 tons of ore 
daily, using a combination of sink-float and flotation equipment. 
The waste from the sink-float plant, which amounted to about 25 
percent of the feed, was used for backfill in the mine. Lead concen- 
trate was treated at the company smelter, Trail, B. C., with ores 
and concentrate from other properties. Production of refined pig 
lead at the Trail plant totaled 162,712 tons in 1951 compared with 
170,364 in 1950. Work progressed on construction of new lead- 
smelting facilities that would both improve metallurgical efficiency 
and increase capacity. Accumulated and current lead-bearing residues 
from the Trail zinc smelter were to be smelted. 

The Big Bull and Tulsequah Chief mines in northwest British 
Columbia came into production during the year, jointly producing 
250 tons of complex ore per day. The Yale bead and Zinc Mine, 
30 miles northeast of Nelson, B. C., began producing at the rate 
of 190 tons of ore daily in April. Other mines were being developed 
in British Columbia and Nova Scotia, and exploration of the Pine 
Point mine on the south shore of Great Slave Lake was continued. 

French Morocco and Algeria.—Perhaps the outstanding develop- 
ment in the lead industry abroad in 1951 was the increased production 
of the mines of French Morocco. Mine output of 68,100 metric tons 
of lead was 40 percent above that of 1950. It was unofficially reported 
that Société des Mines Zellidja milled 835,889 tons of ore to recover 
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38,885 tons of 74-percent lead concentrate and 29,820 tons of 54- 
percent zinc concentrate. The company No. 2 mill had a daily 
ore-treatment capacity of 3,300; it was scheduled to treat all Zellidja 
ore after August 1, 1952. Total Zellidja reserves were estimated 
to be 27,000,000 tons, of which 10,000,000 tons may be marginal. 
Other important producers of lead in French Morocco were the 
Société des Mines d’Aouli and the Compagnie Royale Astusienne 
des Mines. . 

The lead-zinc district extends into adjacent Algeria, where the 
Société Nord Africaine du Plomb was developing an ore deposit 
containing 16 percent zinc and 2 percent lead. The operations were 
directed from Zellidja, and plans provided for milling 600 tons of ore 
daily at Zellidja’s No. 1 mill beginning about August 1952, 

The lead smelter of the Société des Mines de Zellidja at Qued-el- 
Heimer produced 18,400 tons of refined lead in 1951. Capacity of the 
smelter was said to be 4,000 tons of concentrate monthly. 

Guatemala.—Output of the Caquipec mine in the Department of 
Alta Verapaz more than tripled that of 1950 and would have been 
greater except for transportation difficulties. The lead ores, which 
ranged from 20 to 42 percent lead, were shipped to the United States 
and Canada for smelting. Small producers in the Department of 
Huehuetenango continued to mine and smelt pig lead for the domestic 
market by primitive methods. 

Mexico.— Mine production of lead declined somewhat in 1951 as 
higher prices permitted lower grade ores to be profitably treated. 
According to the annual report to the stockholders of the San Fran- 
cisco Mmes of Mexico, Ltd., shortage of electrical power forced some 
curtailment of production. The company milled 597,400 metric tons 
of ore compared to 623,000 tons in 1950 and produced 45,756 tons of 
64.34-percent lead concentrate, 68,452 tons of 55.18-percent zinc con- 
centrate, and 6,148 tons of 26.24-percent copper concentrate. Ore 
reserves at the end of September 1951 were 4,208,000 tons, containing 
6.50 percent lead, 9.35 percent zinc, and 0.65 percent copper. 

South-West Africa.—The Tsumeb Corp., Ltd. operated the very 
rich and important Tsumeb mine near the north boundary of the 
territory. In spite of transportation difficulties with the narrow-gage 
railway between Tsumeb and Vsajos, progress continued in expansion 
of facilities and production. In the year ended June 30, 1951, the 
concentrator treated 392,780 short tons of ore, from which 32,637 tons 
of lead, 11,231 tons of copper, and 12,847 tons of zinc were recovered. 

inking of the new vertical 7-compartment De Wet shaft progressed 
to a depth of 2,460 feet by the end of 1951. The shaft was to be sunk 
to 4,150 feet and equipped with a hoist and skips capable of handling 
2,000 tons of ore daily. During the year the Tsumeb Corp. investi- 
ated a lead-zinc deposit near Windhoek. The South-West Africa 

o. expanded milling capacity at the Abenab-West lead-vanadium 
property near Grootfontein. 

Tunisia. —During 1951, 12 mines in Tunisia produced 33,915 tons of 
lead concentrate containing 21,250 metric tons of lead. In the same 
period the atop me, Djebel Hallouf, and Bizerte lead smelters smelted 
39,350 tons of ore and concentrate to produce 22,906 metric tons of 
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Lead and Zinc Pigments 
and Zinc Salts 


By Robert L. Mentch 


A 
GENERAL SUMMARY 


ODERATE declines in shipments of lead and zinc pigments and 
M zinc salts featured the industry in 1951. However, owing 

largely to continuing defense activities, shipments remained 
substantially above those of 1949. Decreases from 1950 to 1951 in 
shipments of zinc pigments ranged from 8 percent for lithopone to 31 
percent for leaded zinc oxide. Litharge and white lead (dry and in 
oil) declined 13 arfd 22 percent, respectively, while red-lead shipments 
were approximately the same as in 1950. Zinc salts (zinc sulfate and 
zinc chloride) decreased 2 and 6 percent, respectively. 

Decreases in shipments of pigments and salts are attributed partly 
to decreases in the volume of business in industries that are important 
consumers of these products: Passenger-automobile production 
dropped 20 percent in 1951 (truck output rose 7 percent), and con- 
sumption of natural and synthetic rubber declined 3 percent (natural 
rubber fell 37 percent and synthetic rubber increased 41 percent) 
compared with 1950. The value of sales of varnish and lacquer 
materials was 5 percent greater than in 1950, the value of public con- 
struction increased 27 percent, and the value of private construction 
was approximately the same as in 1950; paint and construction gains, 
however, in part reflected rising costs of materials and labor. 

Supplies of lead and zinc, the chief raw materials of the pigments 
industry, were smaller in 1951 than in 1950; yet the demand for these 
as metal continued high, causing a reduction in quantities available 
for the manufacture of pigments and also partly eee for the 
decreases in shipments. Ceiling prices were established for lead and 
zinc on January 26, 1951, at the highest price (for each seller) at which 
sales were made between December 19, 1950, and January 25, 1951. 
Thus a number of ceiling prices were maintained for both lead and 
zinc. The bulk of lead and zinc sales, however, was at 17 cents per 
pound and 17.50 cents, respectively. These prices were for common 
lead, New York, and Prime Western grade slab zinc, East St. Louis, 
and remained in effect until October 2, 1951, when the Office of Price 
Stabilization permitted rises of 2 cents per pound for both metals. 

Lead- and zinc-pigment price quotations maintained their historic- 
ally close relationship to pig-lead and slab-zinc prices throughout the 
year. There were virtually no fluctuations, owing to imposition of 
ceiling prices by the Office of Price Stabilization early in the year. 
Quotations advanced up to 2 cents a pound shortly after the 2-cent 
rise in lead- and zinc-metal prices in October. Zinc-pigment prices 
reached alltime highs during the year. Lead-pigment prices, although 
relatively high, did not attain the record levels of 1948 and early 1949. 
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TABLE 1.—Salient statistics of the lead and zinc pigments industry of the United 
States, 1942-46 (average) and 1947-51 


1912-46 
(average) 1947 1948 1949 1950 1951 
Production (shipments) 
of principal binenta 
an 
in oi. short tons.. 3 72, 641 68, 787 46, 070 27,355 45, 176 35, 415 
Red lead....... do.... 47, 125 36, 064 30, 787 24, 866 35, 072 85, 352 
Litharge........do.... 123, 081 167, 050 154, 775 121, 052 177, 658 154, 753 
Zinc oxide...... do.... 133, 912 160, 771 150, 958 110, 132 160, 829 147, 716 
Leaded zinc oxide 
short tons.. 57, 384 81, 459 67, 441 36, 722 63, 973 44, 341 
Lithopone......do.... 139, 822 165, 024 140, 033 78, 335 105, 650 102, 837 
Value of products: 


All lead pigments..... $42, 106, 000 |? $90, 199, 000 |3$90, 915, 000 |3 $68, 564, 000 |#$79, 858, 000 [3$89, 273, 000 
zinc pigments..... 37, 434,000 | 63,891,000 | 65,547,000 | 43,152,000 | 71,322,000 | 74,599, 000 


Deg d EEE ED a... == ER ICI a As 


Otel 2i. 79, 540, 000 ¡3 154, 090, 000 |3 156, 462, 000 |3 101, 716, 000 |3151, 180, 000 |3163, 872, 000 
Value per ton recelved by 
producers: 
White lead (dry)...... $165 $308 $363 $351 $335 
Red lead.............. 174 333 396 333 314 397 
Litharge.............. 154 313 387 324 292 
Zine oxide. ........... 139 186 218 258 311 
Leaded zinc oxide..... 1 245 262 
Lithopone............ 79 105 115 115 141 
Foreign trade: 
Lead pigments: 
Value of exports...| $1, 212,000 | $1,041, 000 $970,000 | $1,157, 000 $950, 000 $984, 000 
zii vane of pors. 7, 000 150, 000 633, 000 143, 000 344, 000 1, 797, 000 
c ents: 
ue of exports..| 2,537, 000 6, 554, 000 5, 229, 000 3, 428, 000 2, 124, 000 6,855, 000 
Value of imports.. 5, 000 31, 000 7, 000 52, 000 1, 275, 000 930, 000 


A o | O O | A | AAA | ATA 


Export balance.| 3,737,000 7, 414, 000 5, 559, 000 4, 388, 000 1, 455, 000 5, 112, 000 


1 Reported as sales before 1945. 

2 Includes shipments of basic lead sulfate in 1946, figure for which is withheld to avoid disclosure of individ- 
ual company operations. 

3 Excludes value of basic lead sulfate; withheld to avoid disclosure of individual company operations. 


The supply-demand situation in lead led to a National Production 
Authority Order, M-38, effective February 16, 1951, which set forth 
limitations on inventories of lead and materials containing lead, 
other than ores and concentrates. This order was amended on May 
28 and again on July 26 to set forth certain limitations on the accept- 
ance of rated orders to permit equitable distribution of such orders, 
provide for the creation of a set-aside reserve of pig lead to meet 
emergency situations, and establish limitations on the use of lead and 
lead products. 

National Production Authority Order M-15, effective December 1, 
1950, restricted civilian use of zinc metal and zinc-metal products in 
1951 to an average quarterly rate of 80 percent of the use during the 
first 6 months of 1950. Rated orders and mandatory NPA orders 
were to be in addition to the civilian limitation. Inventories were 
restricted to a 45-day supply or to a “practicable minimum working 
inventory,” whichever was less. This order was amended on June 15, 
1951, to restrict use of Special High-Grade zinc, during the calendar 
quarter commencing July 1 and each calendar quarter thereafter, to 
. an average quarterly rate of 70 percent of the use during the base 
period; consumption of all other zinc was to be the same as stated in 
the earlier order. Under NPA Order M-9, effective November 16, 
1950, producers of zinc, zinc oxide, and other zinc products were not 
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required to accept rated orders for shipment in one month exceeding 
10 percent of production. 

Shipments of white lead (dry) and of the “in-oil” variety dropped 
18 and 28 percent, respectively, from 1950 totals. Shipments of the 
*in-oil" variety, moreover, were the smallest by far since long before 
the beginning of the present century. White lead (dry) shipments, 
except for 1949 and 1918, were also smaller than at any time in more 
than 50 years. Litharge shipments decreased 13 percent in 1951 but 
were wall above average yearly shipments during World War II. 
Shipments of red lead were approximately the same as in 1950 but 
considerably lower than in World War II years. Figure 1 shows 
trends in shipments of lead pigments for 1910-51. 
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FicurE 1.—Shipments of lead pigments, 1910-51. 
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Shipments of zinc oxide (lead-free), although declining 8 percent in 
1951, were comparable in quantity to those during the World War 
II period. Shipments of leaded zinc oxide decreased 31 percent from 
the previous year, the largest drop amony the products covered by 
this report. Shipments of lithopone were down 3 percent from the 
1950 total and considerably lower than all years from 1925-48, in- 
clusive. Trends in shipments of zinc pigments are shown in figure 2. 

Shipments of zinc salts changed relatively little compared with 
1950; zinc chloride decreased 6 percent, and zinc sulfate fell 2 percent. 

The distribution of shipments of pigments to consumers in 1951 
remained essentially the same as in previous years. The paint 
industry continued to be the largest user of white lead, leaded zinc ` 
oxide, and lithopone, accounting for approximately 81, 99, and 75 

ercent, respectively, of shipments. In addition, 42 percent of red- 
ead shipments, 22 percent of zinc oxide shipments, and 11 percent 
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FIGURE 2.—Shipments of zinc pigments, 1910-51. 


of litharge shipments went into paint manufacture. Storage-battery 
makers were the chief users of litharge and red lead, receiving 61 
and 47 percent, respectively, of producers’ shipments. Shipments of 
zinc oxide to the rubber industry remained on a high level, pane nearly 
half of total shipments. Relatively small quantities of litharge, 
lithopone, and leaded zinc oxide are also used in manufacturing rubber. 
The ceramics industry ranks fourth in consumption of lead and zinc 
pigments, being surpassed only by the paint, storage-battery, and 
rubber industries. In 1951, 15 percent of litharge shipments, 7 
Serien of zinc oxide shipments, and smaller quantities of white 
ead and red lead were used in making ceramics. 

Titanium pigments continued to furnish the chief competition to 
lead and zinc pigments in paintmaking. Production and shipments 
of titanium pigments were at alltime highs in 1951, 5 and 2 percent, 
respectively, above the previous records established in 1950. Inade- 

uate plant capacity and shortages of raw materials have been limiting 
actors in titanium-pigment production for several years, preventing 
even greater increases. At present, the Bureau of Mines is not at 
liberty to publish statistics covering pigments of this class. 


PRODUCTION 


The value of shipments of lead and zinc pigments in 1951 (exclusive 
of that for basic lead sulfate, which cannot be shown) was $163,872,000, 
an 8-percent increase over 1950 despite a 12-percent decrease in 
tonnage. Lead pigments and zinc pigments comprised 54 and 46 
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percent, respectively, of the total value in 1951 compared with 53 
and 47 percent, respectively, in 1950. 

For many years, figures on “sales” were used in this series of reports 
as a better guide than production to activity in the pigments industry. 
Beginning with 1945, the base was changed to ““shipments” to conform 
with data compiled on Bureau of Mines lead and zinc schedules. 
Available information for 1945 (the year of change) indicates little 
difference between sales and shipments in that year. In reporting 
tonnages of pigments, an attempt is made to avoid all duplication, one 
of the chief problems being that finished pigments frequently are 
blended to make another product. Basic lead sulfate and zinc oxide, 
for example, are blended to make leaded zinc oxide, and in this 
instance the pigment weights appear in the total for the last-named 
class only. Pigments consumed by producing companies to make 
products beyond those covered by this report—that is, paints, storage 
batteries, and other articles—are considered as shipments. 


LEAD PIGMENTS 


Shipments of lead pigments decreased 13 percent in quantity but 
increased 12 percent in value in 1951 compared with 1950. Substantial 
goins in average prices received by producers increased the total value. 

hipments of white lead (dry and 1n oil) and litharge declined 22 and 
13 percent, respectively, while red-lead shipments were slightly higher 
than in 1950. 

Average values of lead pigments reported by producers reached 
alltime highs: The yearly average for white lead (dry) was $426 per 
ton, 27 percent above the 1950 average; red lead sold at an average of 
$397 per ton, an increase of 26 percent; and litharge brought $383 per 
ton, 31 percent higher than the 1950 average. 

White Lead.—The general decline in shipments of white lead—first 
evident in the late 1920’s—continued, as competitive pigments sup- 
planted both classes in many paint formulas. Total shipments 
declined 22 percent and, except for 1949, were the lowest by far 
since much before the beginning of the twentieth century. 


TABLE 2.—Production and d ua pigments ! in the United States, 
0- 


1950 1951 
Shipments Shipments 
Pigment Eroan: Kom SS IDE MEE EI Ero ue: 
on 3 on 3 
(short Short move = (short Short Mn 
tons) ons tons tons 
Total Average Total Average 
White lead: 
1977 AA 27, 954 28, 506 | $0, 553, 687 $335 22, 982 23,359 | $9, 952, 883 $426 
In of] 3.......| 16,778 16, 670 , 403, 032 444 11,177 12,056 | 6,007, 201 498 
Red lead........ 34, 066 35,072 | 11, 013, 908 314 34, 065 35, 352 | 14, 025, 182 397 
Litharge......... 178,225 | 177,658 | 51,887, 453 202 | 152,155 | 154,753 | 50, 287, 262 383 


1 ee for basic lead sulfate, figure for which is withheld to avoid disclosure of individual company 
operations, 

2 At plant, exclusive of container. 

3 Weight of white lead only, but value of paste. 
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TABLE 3.—Lead pigments shipped by manufacturers in the United States, 
. 1942-46 (average) and 1947—51, in short tons 


Basic lead sulfate 
White lead or sublimed lead Üringe 
. Year Red lead mineral Litharge 


Dry In oil Total White Blue 


AAA A E dd A os od) 


1942-46 (average)!....| 138, 226 34,415 | 172,041 25,642 | 21,279 47,125 169 123, 081 
Minas 39, 075 29, 712 68, 787 3) 36, 064 |.......... 167, 050 
19418... ce euros eee 20, 551 19, 519 46, 070 d 3 30, 787 |.........- 154, 775 
1919... ocn 15,719 11, 636 27, 955 3 3) 24,866 |.......... 121, 052 
1050. ooo scuro etes 28, 506 16, 670 45, 176 d d 35, 072 |.........- 177, 658 
A 23, 359 12, 056 35, 415 3 Q 35,352 |.......... 154, 753 


1 Basic lead sulfate for 1946 included with white lead (dry) in order to avoid disclosure of individual! com- 
pany operations, 

2 194145 average; see footnote 1. 

3 Figure withheld to avoid disclosure of individual company operations. 


Basic Lead Sulfate.—Because there was only one producer, the 
Bureau of Mines is not at liberty to publish figures on basic lead 
sulfate for 1946—51. 

Red Lead.—Shipments of red lead in 1951 were approximately the 
same as in 1950 but were 25 to 35 percent lower than in World War II 
years. 

Orange Mineral.—No shipments of orange mineral were reported 
in 1947—51 

Litharge.—Although declining 13 percent from the 1950 total, 
litharge shipments remained at a comparatively high level, being 
exceeded only in 1947, 1948, and 1950. In recent years litharge has 
been the largest quantity pigment of the group covered by this report. 

Battery manufacturers produced 77,000 tons of black or gray oxide 
or suboxide of lead in 1951 for their own use in place of litharge. "This 
quantity compares with 80,000 tons in 1950 and 55,000 tons in 1949. 
Oxide production required 73,000 tons of pig lead in 1951, 77,000 tons 
in 1950, and 53,000 tons in 1949. 


ZINC PIGMENTS AND SALTS 


Owing to substantial gains in average prices received by producers, 
the value of shipments of zinc pigments increased 5 percent in 1951, 
despite an 11-percent decrease in the quantity of shipments. Ship- 
ments of zinc oxide pennen the most important of the zinc pig- 
ments in tonnage and value, declined 8 percent; shipments of leaded 
zinc oxide fell 31 percent; and shipments of lithopone decreased 3 
percent. 

Producers’ average values attained new peaks in 1951, surpassing 
the records established in 1950. Average values received by primary 
shippers were as follows: Zinc oxide (lead-free), $311 per ton, a gain 
of 21 percent; leaded zinc oxide, $320 per ton, an increase of 22 percent; 
and lithopone, $141 per ton, or 14 percent higher than in 1950. 

Shipments of the zinc salts—zinc chloride and zinc sulfate—declined 
6 and 2 percent, respectively, from 1950 totals but otherwise com- 
pared favorably with tonnages in previous years. Average values of 
the two compounds were $85 and $160 per ton, respectively, com- 
pared with $73 and $131 in 1950. 
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TABLE 4.—Production and shipments of zinc pigments and salts in the United 
States, 1950-51 


1950 1951 
Shipments Shipments 
Pigment or salt Pro- Pro- 

tion Value! tion Value ! 

(short | Short |__| (short | Short | 

tons) | tons tons) | tons 

Total Average Total Average 

Zinc oxide?.............. 161, 374 |160, 829 |$41, 439, 269 $258 |15S, 714 |147, 716 |$45, 948, 219 $311 
Leaded zinc oxide ?...... 63, 194 | 63, 973 | 16, 752, 888 202 | 50,972 | 44, 341 | 14,179, 993 320 
Tithopone enee Se 99, 321 |105, 650 | 13, 129, 363 124 1107, 519 |102, 837 | 14, 470, 742 141 
Zinc chloride, 50? B..... 63,843 | 64,564 | 4,703, 250 73 | 62,527 | 60,730 | 5, 152, 382 85 
Zinc sulfate.............. 23, 587 | 23,912 | 3,124, 413 131 | 23,663 | 23,524 | 3,769, 825 160 


1 Value at plant, exclusive of container. 
2 Zinc oxide containing 5 percent or more lead is classed as leaded zinc oxide. In this table data for leaded 
zinc oxide include a small quantity containing less than 5 percent lead. 


TABLE 5.—Zinc pigments and salts shipped! by manufacturers in the United 
States, 1942-46 (average) and 1947-51, in short tons 


Leaded 
Year Zinc oxide zinc oxide 
1942-46 (average)................---......- 
y AAA A AI AA AA 
IN. A EEN 
lr, LBE coc ln Ed 
TOGO A A A cates 160, 829 
LOG) AAA IN A EE 147, 716 
1 Reported as sales before 1945. 


Zinc Oxide.—Shipments of lead-free zinc oxide were 8 percent lower 
in 1951 than in 1950, owing partly to the reduced availability of 
raw materials from which the oxide 1s produced. 

Leaded Zinc Oxide.—Shipments of leaded zinc oxide declined 31 
percent in 1951, the largest decrease among the pigments covered by 
this report. 

Four grades of leaded zinc oxide, classified according to lead con- 
tent, are produced in the United States. The bulk of the output, 
however, is the 5- to 35-percent grade; only relatively small quantities 
of the other grades—5 percent or less lead, over 35 to 50 percent lead, 
and over 50 percent lead—are produced. Production by grades in 
1951 (1950 in parentheses) was as follows: 35 percent lead and under, 
46,960 (54,641) tons; over 35 percent lead, 4,012 (8,553) tons. 

Lithopone.—Shipments of lithopone fell 3 percent below those in 
1950 and were much lower than in all years from 1924-48, inclusive. 


TABLE 6.—Production of zinc oxide (lead-free) by processes, 1946-51, as percent 


of total 
Process 1946 1947 1948 1949 1950 1951 
American process (ore and primary residues)......... 75 73 76 71 72 75 
French process (metal and 8acrap)..................... 17 17 15 17 18 18 
Othor uae A oe bes 8 10 9 12 10 7 
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The lithopone statistics in this report are given on the basis of 
ordinary hthopone sold as such plus the ordinary lithopone content 
of the high-strength product. | | 

Consumption of ordinary lithopone in the manufacture of titanated 
lithopone has diminished to very small proportions. The trend has 
been downward almost continuously since 1937, when 19,400 tons 
was used in making the titanated product. The tonnage consumed 
for this purpose in. 1951 was 55 percent below the quantity used in 
1950 and the smallest on record. The lithopone figures in table.7 
are included in the totals for ordinary lithopone in other tables. 


TABLE 7.—Titanated lithopone produced in the United States and ordinary 
lithopone used in its manufacture, 1942-46 (average) and 1947-51, in short 
tons 


Titanated | Ordinary Titanated | Ordinary 
Year lithopone | lithopone Year lithopone | lithopone 
produced used produced used 
1942-46 (average). ...... 9, 600 8, 150 || AAA 2 1, 700 
E eege E E 2, 600 2,200 || 1950... 422 oe er dn o 3, 400 2, 900 
E EE 2, 100 1,700 || 1951... encusosso eo Eee 1, 550 1, 300 


Zinc Sulfide.—In 1951 as in several preceding years, only one 
company produced zinc sulfide, hence the Bureau of Mines is not at 
liberty to publish figures for this pigment. | 

Zinc Chloride.—Shipments of 50? B. solution zinc chloride declined 
6 percent in 1951 but were at a comparatively high level, being 
exceeded in only 4 earlier years. 

Zinc Sulfate.—Although zinc sulfate shipments decreased 2 percent 
in 1950, the total was the third-highest on record and was only 6 
percent below the peak established in 1946. | 


RAW MATERIALS USED 


Lead pigments and zinc pigments and salts are manufactured from 
a variety of materials, including ore, refined metal, and such secondary 
materials as scrap, residues, ashes, drosses, and skimmings. In 1951, 
as.in 1950 and 1949, approximately 94 percent of the lead in pigments 
was derived from pig lead and the remainder from ore. Of the lead 
in ore used to make leaded zinc oxide, about 12 percent (14 in 1950) 
was from foreign sources. The sources of zinc in zinc pigments were 
as follows: 76 percent (73 in 1950) from ore and concentrates, 9 (9) 
percent from slab zinc, and 15 (17) percent from secondary materials; 
about 19 (22) percent of the ore used was of foreign origin. 

Tables 8 ind 9 give the quantities and sources of the metal used in 
manufacturing each pigment and salt. Pig lead is employed ex- 
clusively, either directly or indirectly, in manufacturing white lead, 
litharge, red lead, and orange mineral and is used also in manufactur- 
ing basic lead sulfate. The lead content of leaded zinc oxide made 
from basic lead sulfate, which in turn is made from pig lead, is credited 
to pig lead in the table. Zinc oxide is the only pigment in which con- 
siderable slab zinc is used. Ore is employed in manufacturing zinc 
oxide, leaded zinc oxide, lithopone, zinc sulfide, zinc sulfate, and basic 
lead sulfate. Over half of the zinc contained in lithopone (53 percent 
in 1951 and 59 in 1950) and virtually all of that in zinc chloride (100 
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percent in 1951 and 1950) produced in the United States are derived 
from secondary material. The proportion of zinc oxide production 
derived from metal and scrap dropped to 24 percent in 1951 compared 
with 29 percent in 1950. For a number of years before the United 
States entered World War II, there had been a large increase in the 
quantity of secondary zinc used in manufacturing zinc oxide. The 
scarcity of supplies of both metal and scrap caused the proportion of 
the total oxide made by the French process—which uses only metal 
and scrap—to drop sharply in 1942 and to continue comparatively 
low in 1943-46, despite the fact that the total percentage from metal 
and scrap rose in 1943 and continued upward almost without inter- 
ruption in 1944-50. The production of zinc oxide from metal and 
scrap accounted for the following percentages in relation to total 
production: 41 percent in 1939, 16 percent in 1942, 19 percent in 1943, 
22 percent in 1944, 25 percent in 1945, 26 percent in 1946, 28 percent 
in 1947, 26 percent in 1948, and 29 percent in 1949, 


TABLE 8.—Lead content of lead and zinc pigments! produced by domestic 
manufacturers, 1950-51, by sources, in short tons 


1950 


Lead in pigments pro- 
duced from— 


Lead in plgments pro- 
duced from— 


Pigment Total 
lead 
Ore pig- Ore pig- 
ments 
White lead. ............ [..........]......--..| 35,897 | 35,897 |..........|.........- 27, 409 
Red 1000 AAA A A 30, 894 30,894 |..........].........- 30, 880 30, 880 
Pin AAA A PO EE eects ie AAA 141, 215 
Leaded zinc oxido. ...... | M] PATA 14,667 | 11,237] 1,581 |....... 12, 818 


UR 246, 876 11, 237 1, 581 |199, 504 212, 322 


1 Excludes lead in basic lead sulfate, data for which are withheld to avoid disclosure of Individual com- 
pany operations. 


TABLE 9.—Zinc content of zinc pigments! and salts produced by domestic 
manufacturers, 1950-51, by sources, in short tons 


1950 1951 
Zinc in pigments and salts Zinc in pigments and salts 
produced from— Total produced from— Total 
Pigment or salt a 2ine In | OOOO OT} zinc in 
Second-| ents | — ^" Second-| Ments 
ary ma- ns EA ary ma- alt? 
terial 2 Domes-| For- | 9€ | toriar 3] $ 
tic elgn 
Zinc oxide...... ........ 19, 749 |128, 354 | 77,805 [18,275 |15, 655 | 14,909 | 126, 644 
Leaded zinc oxide. .....| 26,946 | 5,274 |.......]........ 32, 220 | 21,364 | 4,046 |.... .. fein ,410 
Lithopone.............. 11,494 | 19,411 | 7,684 | 2,010 59 | 11,098 | 20,851 
Total pigments...|102, 738 |29, 108 |16, 896 | 31, 243 |179, 985 |106, 853 |24, 331 115,714 | 26,007 | 172, 905 
Zinc chloride....... ....|...... ..1.......]...-.- . | 14,346 | 14,346 |....... |.......]....-.- 14, 078 E 078 
Zinc sulfate. ........... 2,127 461 |....... 4,710 | 7,208 | 2,203 458 |....... 5, 008 , 669 


3 Excludes zinc sulfide, data for which are withheld to avoid disclosure of individual company operations. 
2 These figures are higher than those shown in the report on Secondary Metals—Nonferrous because they 
include zinc recovered from byproduct sludges, residues, ete., not classified as purchased scrap material. 
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CONSUMPTION AND USES 
LEAD PIGMENTS 


White Lead.—The paint industry is by far the largest user of white 
lead, generally accounting for 90 percent or more of total consumption 
of this pigment. Available statistics show a lower percentage for 1951, 
but this is probably due to the inability of shippers to give complete 
data on end-use classification. It is known that in the past some 
white lead sold to the Government has been reported under “Other” 
for want of information on actual end use, and it is likely that a 
substantial part of the entire “Other” classification belongs properly 
under paint. Shipments to ceramics makers and manufacturers of plas- 
ticizers and stabilizers accounted for 4 and 3 percent, respectively, of 
total distribution in 1951. 


TABLE 10.—Distribution of white lead (dry and in oil) shipments !, 1942-46 
(average) and 1947-51, by industry, in short tons 


1942-46 1 


Industry (average) 1947 1948 1919 1950 1951 
RA 66, 117 61, 265 40, 892 24, 284 38, 920 28, 718 
Ceramics........ ............ 1, 1, 665 1, 369 804 1,815 1, 548 

CHOPS A A 5, 242 5, 857 3, 809 2,177 3 4, 441 35,149 
APT DEREN 68, 787 46, 070 27, 355 45,176 35, 415 


! Reported as sales before 1945. 
2 Shipments of basic lead sulfate included with white lead for 1946 to avoid disclosure of individual come 


pany operations. 
3 includes the following tonnages for plasticizers and stabilizers: 1950—1,257; 1951—1,003. 


Basic Lead Sulfate.—A distribution of basic lead sulfate shipments 
by uses has not been available for publication since 1945, when 3,009 
tons went to the paint industry, 200 tons to the rubber industry, and 
686 tons to other industries. Substantial quantities of lead sulfate 
are also used as an intermediate product in manufacturing leaded 
zinc oxide. Such quantities have always been shown in this chapter 
under leaded zinc oxide rather than basic lead sulfate. 

Red Lead.—Producers’ deliveries to manufacturers of storage bat- 
feries again accounted for the largest proportion of red-lead ship- 
ments—47 percent compared with 50 percent in 1950. As in the 
past, the paint industry was the second largest consumer of this 
pigment, taking 42 percent (40 in 1950) of total shipments. Rela- 
. tively small quantities were used in making ceramics. 


TABLE 11.— Distribution of red-lead shipments!, 1942-46, (average) and 1947-51; 
by industry, in short tons 


1942-46 

Industry (average) 1951 
Storage batteries.............. 25, 242 , 883 ; 16, 722 
AA A 17, 424 ! 9 14, 740 
Ceramics. .................... 850 977 5 603 981 834 
Si ouem 3, 600 3 8, 056 
"total... "47, 125 , 35, 352 


! Reported as sales before 1945, 
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Orange Mineral.—No shipments of orange mineral have been 
reported since 1946, when 78 tons went to the ink industry, 18 tons to 
the color-pigment industry, and 27 tons to other industries. 

Litharge.—The largest single use of litharge is for storage batteries. 
This use took 61 percent of total shipments in 1951 aad since 1947 
has accounted for roughly two-thirds of all shipments. The ceramics 
industry is the second largest consumer of litharge; shipments for 
this purpose were the second highest on record in 1951 despite an 
18-percent decrease from the previous year. Shipments to insecticide 
makers were 47 percent less than in 1950, the largest drop among the 
end-use items in this report. Tonnages used for chrome pigments 
and varnish increased 11 and 28 percent, respectively, while shipments 
to oil refineries and rubber manufacturers decreased 6 and 13 percent. 
Shipments for use in floor coverings, regularly a very small item, 
increased over eight fold in 1951. 


TABLE 12.—Distribution of litharge shipments !, 1942-46 (average) and 1947-51, 
by industry, in short tons 


Industry raza) 1947 1948 1949 1950 1951 
Storage batteries.............. 65, 354 111, 840 100, 64 77, 163 105, 558 
eramics..............--..-.- , 290 8, 360 19, 979 13, 299 27,771 22, 815 
Chrome pigments............. 9, 440 i 7, 455 8, 557 10, 017 11, 117 
Oll refining............ ...... 5, 741 7, 688 7, 248 5, 720 6, S 
Insecticides. .................. 18, 669 7, 288 6, 033 5, 353 10, 651 5, 691 
Varnish... uolens 3, 184 4, 258 4, 424 4, 286 4, 347 
Rubber... ---------- 2, 956 2, 205 2,835 1, 398 3, 047 
Floor coverings. .............. 141 162 6 1,772 
COOP E A 6, 291 , 04 6, 5, 214 9, 559 
vk d EE 123, 081 167, 050 154,775 121, 052 177, 658 154, 753 


1 Reported as sales before 1945. 
ZINC PIGMENTS AND SALTS 


Zinc Oxide.—The distribution pattern of lead-free zinc oxide ship- 
ments was essentially the same in 1951 as in previous years. The 
largest tonnages went to rubber manufacturers, 48 percent (52 in 
1950); the paint industry, 22 po (25); and ceramics makers, 7 
percent (8). Sbipments to all consuming industries, except manu-, 
facturers of coated fabrics and textiles, whose consumption increased 


TABLE 13.—Distribution of zinc oxide shipments!, 1942-46 (average) and 1947-51, 
by industry, in short tons 


A A A 65, 472 82, 248 82, 895 58, 496 82, 944 71, 507 
Palla ide 28, 554 32, 867 26, 779 26, 205 39, 699 32, 934 
Ceramics..................... 4, 786 11, 350 12, 327 6, 982 12, 679 10, 324 
Coated fabrics and textiles 2... 9, 293 9, 100 9, 474 5, 200 6, 303 7, 265 
Floor coverings............... , 4,735 4, 938 2, 665 3, 670 3, 114 
Chemical warfare. ............ 10,308 A A A EE, ARONA 
A 15, 499 20, 471 14, 545 10, 584 15, 534 22, 572 

TOM lector es 133, 912 160, 771 150,958 | 110,132 160, 829 147, 716 


Ud Penor ted as sales before 1945. 
? Includes the following tonnages for rayon: 1047—7,802; 1949-—8,209; 1949—-4,470; 1950—4,850; 1951— 5,275. 
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15 ee: declined in 1951. One company reported shipments of 

oxide for chemical warfare purposes; but, since coverage for this item 

r not complete, the tonnage is included under`the “Other” classi- 
cation. 

Leaded Zinc Oxide.—Leaded zinc oxide (all grades) is used almost 
exclusively as a pigment in paint manufacturing; in 1951 about 99 
percent of total shipments was for this purpose. Small quantities 
(less than 1 percent of shipments) are used by the rubber industry. 
Shipments of leaded zinc oxide were well below production for the 

ear, and, as a result, stocks increased considerably. The fact that 
eaded zinc oxide is produced from ores rather than metal or secondary 
materials improves its competitive position for paint manufacture 
when metal and scrap are in short supply. 


TABLE 14.—Distribution of leaded zinc oxide shipments !, 1942-46 (average) 
and 1947-51, by industry, in short tons 


Industry rear] 1947 1948 1949 1950 1051 
Paint, 55, 049 77, 994 64, 912 35, 038 63, 002 43, 678 
Rubber....................... 105 131 218 124 240 82 
Other......................... 2, 230 3, 334 2,311 660 731 581 

Do cc 57, 384 81, 459 67, 441 36, 722 63, 973 44, 341 
! Reported as sales before 1945. 


Lithopone.—Lithopone is used principally in the manufacture of 
paints, varnish, and lacquers; approximately three-fourths of total 
shipments &re to these industries. In 1951 this purpose accounted for 
75 percent (74 in 1950) of the total. 'The consumption of lithopone 
in paper manufacturing increased 69 percent in 1951 to become the 
second largest use of the pigment. In contrast, shipments for all 
other purposes except printing ink declined; deliveries to manufac- 
turers of coated fabrics and textiles, rubber, and floor coverings 
dropped 39, 19, and 13 percent, respectively. 


TABLE 15.—Distribution of lithopone shipments !, 1942-46 (average) and 1947-51, 
by industry, in short tons 


1942-4 


Industry (average) | 1947 1948 1049 1950 1951 

Paint, varnish, and lacquers 3. 110, 911 134, 830 104, 441 56, 146 78, 177 76, 614 
Paper... ee ee eC 4,010 4, 069 4,814 2, 875 33, 821 6, 462 
Coated fabrics and textiles... . 5, 846 8, 421 8, 436 6, 602 7,945 4, 814 
Floor coverings. ............-.. 9, 856 9, 048 12, 423 6,380 5,297 4, 620 
R A eT ES 1, 087 3, 085 4, 192 3, 245 4, 092 3, 205 
Printing ink. ................. ( (4) ( 

PER edu DI D D iud LEE 8, 312 , 571 5,727 , 587 3 5,480 6, 164 

TOU EEN 139, 822 165, 024 140, 033 * 78, 335 105, 650 102, 837 


1 Reported as sales before 1945. 
: e me : small quantity, not separable, used for printing ink, except in 1950 and 1961. 
evised figure. 
4 Included in “Other” before 1950, except for those quantities reported under “Paint, varnish, and lacquers,” 


Zinc Chloride.—Statistics on the end-use distribution of zinc 
chloride shipments are not available. This salt is used principally in 
wood preserving, battery manufacturing, vulcanized fiber, oil refining, 
and as a soldering flux. 
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Zinc Sulfate.—The textile (rayon) industry has been the largest 
consumer of zinc sulfate since 1946, when agricultural use led; in 1951 
the quantity used for rayon fell 10 percent from 1950 but was higher 
than in all years except 1950 and 1949. Agriculture and chemicals 
continued as the second and third largest uses, with shipments for 
agricultural purposes decreasing 4 percent from the previous year and 
shipments to producers of chemicals increasing 53 percent. Ship- 
ments for textile dyeing and printing in 1951 were almost 11 times 
higher than in 1950, by far the largest gain for any one end use of any 
of the pigments covered by this report. Shipments for flotation re- 
agents, glue, electrogalvanizing, and paint and varnish processing 
decreased markedly in 1951. 


TABLE 16.—Distribution of zinc sulfate shipments !, 1942-46 (average) and 
1947-51, by industry, in short tons 


Shi 1947 1948 1949 1950 1951 
age 
Industry ES Ja A ——z 5% S E | 
Gross | Gruss | D Gross} D Gross | D Gross | D Gross | D 
weight] weight] basis | weight] basis | weight) basis | weight] basis | weight] b 
Mii ue 1 | 8,210 | 6,173 | 9,900 | 7,333 |10, 591 | 7,957 |11,217 | 8,322 |10, 073 7, 925 
Agrículture........... 5,977 | 7,827 | 6,125 | 5,210 | 4, 248 | 4, 420 | 3,595 | 5,841 | 4,880 | 5,588 | 4,847 
emíicals............ 2, 1318 | 2,120 | 1, 439 | 1, 734 | 1,193 | 1,197 851 | 1,879 | 1,377 | 2,871 2, 243 
Textile dyeing and 
rinting............ 72 60 38 102 30 21 145 129 | 1,400 | 1,163 
Flotation reagents....| 1,017 | 1,112 717 | 1,632 | 1,366 921 7 952 72 
A oe 024 444 56 402 453 370 579 464 396 337 
Electrogalvanizing....| 285 233 146 319 205 217 154 324 203 190 129 
Paint and varnish 
processing.......... , 290 61 51 121 104 663 585 189 119] 32 20 
Other... cnr 1, 539 | 1,300 864 | 1,934 | 1,191 | 1, 564 979 | 2,786 | 1,820 | 2,116 | 1,274 
Total........... 18, 584 |21, 547 |15, 997 |21, 513 |16, 168 |20, 065 |15,269 |23, 912 |18, 041 |23, 524 | 18,074 
t Reported as sales before 1945. 


Total and average values received by producers for lead and zinc 
pigments and zinc salts are given in the tables in the early part of this 
chapter. Average values for white lead and red lead established new 
peaks in 1951, 17 percent and less than 1 percent, respectively, over 
the previous highs set in 1948. "The average value for litharge was 
only 1 percent under the 1948 record. As previously stated, lead- 
piena uotations were relatively steady throughout the year, the 
only notable changes occurring on October 2, when the price of lead 
advanced 2 cents a pound. 

Average values received by producers of zinc pigments reached 
unprecedented highs in 1951, with gains over the previous peaks, 
recorded in 1950, ranging from 14 percent for lithopone to 22 percent 
for leaded zinc oxide. Guotations for pigments began at high levels 
and increased up to 2 cents a pound in October foll 
zinc-metal prices. 

New highs were also recorded for zinc chloride and zinc sulfate; 
average values were 16 and 22 percent, respectively, above the peaks 
established in 1950. 


owing the rise in 
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TABLE 17.—Range of quotations on lead pigments and zino pigments and salts 
at New York (or delivered in the East), 1948-51, in cents per pound 


(Oll, Paint and Drug Reporter] 


Product 1048 1919 1950 1951 
White lead (basic lead carbonate), dry, carlots, 
o AA e 16.00-22.10 | 14.75-22.10 | 14. 00-18. 50 18. 50-20. 10 
Basic lead sulfate (sublimed lead), less than car- 


Q1 — ——— cu 15.75-21.25 | 14.25-21.25 | 13.25-18.76 18. 75-20. 19 


lots, barrels: 203-02. oa cee eet cect 15. 75-25. 25 | 14. 25-20. 75 20. 75-22. 57 
Orange mineral, American, small lots, barrels... 18. 10-27.60 | 10. 60-23. 10 2. 10-21. 92 
ZONE commercial, powdered, barrels. ...... 13. 75-24. 25 | 13. 25-19. 75 19. 75-21. 65 

c oxide: 
American process, lead free, bags, carlots...| 10.00-13.50 | 10.00-15.50 | 11.00-16. 00 16. 00-17. 60 
American process, 5 to 35 percent lead, bar- 

rels, carlots......-----......-.------------ 10.25-15.38 | 10.25-17.38 | 11. 25-16. 88 16. 88-18. 35 

French process, red seal, bags, carlots...... 11.25-14.75 | 11.50-16.75 | 12.25-17.25 17. 25-18. 85 
French process, green seal, bags, carlots....| 11.75-15.25 | 11.75-17.25 | 12.75-17.75 17. 75-19. 35 
French process, white seal, barrels, carlots..| 12.50-16.00 | 12.50-18.00 | 13.50-18. 50 18. 25-19. 85 

Lithopone, ordinary, small lots, bags.......... 6. 25- 6. 75 . . 90 
less than carlots, bags, barrels. .... 10.75-14,00 | 12. 50-14. 


Zinc sulfide 4. 00 3. 50-25. 00 
Zinc chloride, works: 
Solution, tanks............-..-----------.-- 3. 25 3. 25- 4.10 4.10- 5.35 
used, drums. ... .... ..------------.-... .- 6.75- 8.15 | 7.00- 9.85 9. 85 
Zine sulfate, crystals,! barrels. .................. 4. 95- 6.85 4. 95-10. 15 10. 15-11. 20 


1 Includes granulated. 


FOREIGN TRADE ! 


Foreign trade in lead and zinc pigments and salts is of relatively 
minor importance in relation to domestic shipments of these com- 
modities. A “favorable balance of trade"—that is, excess of value of 
exports over value of imports—is generally maintained with respect 
to these products. In 1951 the value of exports totaled $7,839,000 
compared with imports valued at $2,727,000. These figures repre- 
sented increases over 1950 of 155 percent for exports and 68 percent 
for imports. 

Imports of white lead (basic carbonate) and litharge, the chief 
lead-compound entries, were 7 and 1 percent, respectively, of domestic 
shipments; and imports of zinc oxide, lithopone, and zinc chloride, 
the outstanding zinc-compound items, each amounted to only 1 

ercent of domestic shipments. Small quantities of zinc sulfate, red 
ead, lead suboxide, lead arsenate, and other lead compounds were 
also imported for consumption in 1951. 

Lithopone and zinc oxide are the pigments exported in greatest 
tonnages from the United States. Exports of these pigments increased 
to 20,473 and 8,895 tons, respectively, in 1951 compared with 1950 
exports of 9,357 and 3,094 tons. The 1951 export tonnages amount to 
20 and 6 percent of the total shipments for these items. 

Litharge, white lead, red lead, and lead arsenate are also exported 
by the United States, but exports constitute only a small portion of 
shipments by domestic producers. 


1 F es on porn and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 18.—Value of foreign trade of the United States in lead and zinc pigments 
and salts, 1949-61 


[U. 8. Department of Commerce] 


Imports for consumption Exports 
1949 1950 1951 1949 1950 1951 
Donc plemeni: 
hite lead... occ ccoo. $73,485 | $271,035 | $886,973 | $276, 888 | $243,344 | $272, 605 
Red 1000 AAN ike we: 11, 818 27, 114 89, 351 408, 491 194, 930 266, 098 
Lithro- 2 else ita 39, 822 4,570 | 788,064 | 471,143 | 511,942 445, 201 
Other lead pigments........ ......... 17, 448 40, 781 32, 373 (1) (1) (1) 
Total AAA A 142,603 | 343,500 |1, 796, 761 (5) (1) (1) 
Zinc pigments: 
Zinc oxide. _..-.--------. lll lll... 49, 809 It, 081, 816 | 779, 299 |1, 507, 205 | 875,829 | 3, 238, 685 
. Zine sulfido........................... CNN 14, 479 seen ee d 1 1 
long olo lu ------0------- 2,053 179, 197 | 151,165 |t, 918, 913 |1, 248, 538 | 3, 615, 915 
POURS AA Ea Rad RE 51,862 |1, 275, 492 | 930,464 |3, 426, 118 |2, 124, 367 | 6, 854, 600 
Lead and zinc salts: 
Lead eroengite LLL]. Ls. eee Lennon 2,664 | 186,991 | 216, 034 165, 215 
Other lead compounds.......-.....-.. 4 1,055 68, 609 (1 T 1) 
Zine ebloride -2-000000 2, 650 30,447 | 194, 595 f 1 1) 
Zine sulfate. .................... c.l... 6, 472 11, 202 15, 565 i ( 1) 
Stee 9,128 | 42,704 | 281,433 |  () (t) (1) 
Grand total....... ... ..... T: 203, 591 11, 661, 696 |3, 008, 658 (1) (0) IO 


1 Data not avallable. 


TABLE 19.—Lead pigments and salts imported for consumption in the United 
States, 1947-51 


[U. 8. Department of Commerce] 


Short tons 


White Total 
Year lead Poi Lead plg-| Lend SCH value 
oe Red lead | Litharge | snhoxide ao arsenate com- 
ate) SX. pounds 
1 E Y RS 1 22 416 33 | ... 60 |... $171, 060 
rt PO 203 217 1, 064 34 80 AA ] 033, 776 
1910. eres ewes 161 23 96 23 UB AA (1) 142, 607 
1950... .............-- 941 70 12 57 OF i| AAA 344, 555 
10Gb ee ee soni 2,575 | 215 1, 855 58 uos vt 7 180 1, 868, 034 


! Less than 0.5 ton. i 


TABLE 20.—Zinc pigments and salts imported for consumption in the United 
States, 1947-51 


[U. 8. Department of Commerce] 


Short tons 
Yenr Zinc oxide 7i Zi bis Total value 
AS AS SUR PIER TEN S ne Anc e 
Lithopone| sulfide chlorido sulfate — 
Dry In oil 
1947... anaona 117 1 (D- AA PAS 295 $47, 482 
1048 ig gege aer 27 O PRA AA OSA 180 17, 758 
1949.............. 239 1) I2 [icr 17 120 60, 084 
19050........ » 5, 003 s 1,201 33 210 159 1, 317, 141 
TOSI ie eaa 1,772 10 794 |......... .. 714 201 1, 140, 624 


1 Less than 0.5 ton. 
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TABLE 21.—Lead pigments and salts exported from the United States, 1947-51 
[U. 8. Department of Commerce) 


Short tons 
Year Lead Total value 
Whitelead | Red lead | Litharge areanate 

MOET etc a code es 863 787 1, 212 1,552 | $1, 632, 143 
poi A 063 953 644 1,019 1, 404, 001 
E A EE 609 1, 042 1,357 430 1, 343, 513 
NSO MEDICO Rn RS 815 9 1, 612 520 1,166, 25 
A eed Ced ac S. 707 585 1, 038 313 1,149, 


TABLE 22.—Zinc pigments and salts exported from the United States, 1946-51 
[U. 8. Department of Commerce) 


Short tons: Short tons 
Total value Total value 
Zine | Litho- 
oxide | pone 
10,955 | 9,651 | $2,911, 457 | $3, 428, 118 
19, 082 | 13, 652 £ , 004 2, 124, 367 


8,642 | 21,015 | 5, 228, 962 
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E 1 
Lime 
By Oliver Bowles, F. M. AS and A. L. Marks 


A 


GENERAL SUMMARY 


IME is applied to a multitude of uses in many branches of industry, 
L and as industrial activity continued its upward trend during 1951 

the output of lime increased substantially. Lime sales in 1951 
reached 8.3 million short tons, an increase of 10 percent over the 
record output of 1950. Of the total sales, 77 percent was in the form 
of quicklime or dead-burned dolomite and 23 percent hydrated lime. 
The average value of quicklime per ton increased from $10.57 in 1950 
to $11.42 in 1951. Hydrated-lime value increased from $12.80 in 
1950 to $12.81 in 1951. The number of active plants declined from 
168 to 155. 


TABLE 1.—Salient statistics of open-market lime in the United States, 1925-29 
(average), 1935-39 (average), and 1949-51 


1925-29 1935-39 


(average) | (average) 1949 1950 1951 
Active plants 419 310 180 168 155 
Sold by producers: 
By types: 
Quicklime.................. Short tons..| 2,871,236 | 2,488,269 | 4,624,356 | 5,593,315 | 6,335, 729 
DHedrated. do....| 1,585,631 | 1,204,128 | 1,693,946 | 1,885,101 | 1,919,783 
Total lime: 
Short A eo o RR au 4,456,867 | 3,692,397 | 6,318,302 | 7,478,416 | 8,255, 512 
Value a ds $38, 548, 498 |$26, 592, 115 |$69, 319, 374 |$83, 247, 990 |$96, 934, 611 
- PORTON. acia aro $8. 65 $7. 20 $10. 97 $11.13 $11.74 
y uses: 
Agricultural...............- short tons.. 318, 224 350, 535 328, 528 332, 687 343, 619 
BulldlDEg.. ee ee do....| 2,096, 744 870,335 | 1,052,007 | 1,248,980 | 1,234, 136 
Chemical and other industrial. ..do....| 1,623,885 | 1,929,947 | 3,618,969 | 4,137,297 | 4,711, 297 
Refractory (dead-burned dolomite) 
short tons... 418, 014 541,580 | 1.318,708 | 1,759,443 | 1,966, 460 
Imports for consumption ............ do.... 16, 683 14, 108 34, 332 34, 234 34, 025 
EXDOPS. O chun do.... 15, 752 10, 905 59, 927 50, 491 63, 295 


! Selling value, f. o. b. plant, excluding cost of containers. 


As indicated in figure 1, the use of lime in industry has attained such 
importance that chemical and refractory lime sales have followed 
closely for many years the trend of industrial production and since 
1945 have been considerably higher than the level of industrial 
activity. On the other hand, the use of lime in the building trades 
has progressively declined in relative importance compared with 
other major uses. Sales of building lime have failed to keep pace 
with the indicated level of new construction (fig. 1). 

Figure 2 shows the trends in sales of lime by principal uses over a 
period of years. 


1 Pru in this chapter pertain chiefly to open-market líme, excluding coverage of most captive lime 
operations. 
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FiaURE 2.—Major uses of lime, 1930-51. 


DOMESTIC PRODUCTION 


Production (8s indicated by sales) of open-market lime increased 10 
percent in quantity and 16 percent in value from 1950 to 1951. "The 
major gains in volume of production were in chemical and industrial 
lime, 14 percent, and refractory lime (dead-burned dolomite), 12 per- 
cent. Agricultural lime sales gained 3 percent, while building lime 
decreased 1 percent. Chemical, industrial, and refractory lime sales 
combined accounted for 81 percent of the total. Building lime was 
15 percent of the total and agricultural 4 percent. 
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Captive Tonnage.—The statistics included in this chapter pertain 
primarily to open-market lime, but in some instances relatively small 
Sun of captive Eins are included where it is particularly 

esirable to show complete figures for consumption by use. Specifi- 
cally, in the figures for lime sales in the United States in 1951, there 
was included a total of 535,179 short tons of captive tonnage, used by 
producers, distributed as follows: 52,985 tons for building, 353,904 
tons for metallurgical uses, 98,684 tons for miscellaneous chemical 
uses, and 29,606 tons of refractory lime (dead-burned dolomite). A 
more complete figure for total lime production can be obtained by 
adding to the total given herein the quantity calculated from the lime- 
stone tonnages (shown in the chapter on Stone in this volume) con- 
sumed in the uses in which limestone is generally calcined. 


TABLE 2.—Lime sold by producers in the United States,! 1950-51, by type and 
by major use 


1950 1951 
Percent 
Quantity Value 2 Quantity Value 3 change frorn 
1950 in— 
short |cout A short leant Aver- | Ton- | AVer 
ort |cen ver- 0 cen ver- | Ton- 
Total Total age 
tons of age tons of age | nage 
total total value 
By type: 
Quicklime........ 5,503,315 | 75 |$59, 126, 427 |$10. 57 |6,335, 729 | 77 |$72, $47, 501 |$11. 42 | +13 +8 
Flydrated limo. ..|1, 885,101 | 25 | 24,121, 663 | 12.80 |1, 019,783 | 23 | 24,587,110 | 12.81 | +2] (4 
Total lime 3. |7, 478, 416 | 100 | S3, 247, 990 | 11.13 |$, 255, 512 | 100 | 96, 934, 611 | 11.74 | 4-10 +5 
oS OS E————— MM M El ee. PA El KE eee 
By use: . 
Agricultural: 
Quicklime...... 103, 823 1 1,037, 222 A 118, 673 1 1, 144, 083 9.64 | +14 —4 
Hydrated lime.| 228, 864 3 | 2, 567, 149 : 224, 946 3 | 2, 668,525 | 11.42 | —2 +2 
Total........ 332, 687 4 | 3,604,371 | 10.83 | 343, 619 4 | 3,712,608 | 10.80 | +3] (9 
E - --—_—— | A L—ÁÁÁÁÁ——————— SS eS OOS eee T 
Building: 
uicklime...... 281, 924 4 | 3,585, 189 ; 252, 098 3 | 3,227,501 | 12.80 | —11 +1 
ydrated lime.| 967,065 | 13 | 13, 296, 618 : 982,038 | 12 | 13,203,027 | 12.44 | +2 —2 
Tota]. ....... 1, 248,989 | 17 | 16,881, 807 A 1,234,136 | 15 | 16, 430, 5258 | 13.31 | —1 —2 
Chemical and Se EN l 
other indus- 
rial: 
ulcklime...... 3,448,125 | 40 | 32,778, 456 à 3, 998, 498 | 4S | 41,600, 604 | 10. 40 | +16 9 
ydrated lime.| 689,172 9| 8,257,796 : 712, 799 9| 8,815,558 | 12.37 | +3 3 
Total........|4, 137, 207 55 | 41, 036, 252 ; 4, 711, 297 57 | 50,416,162 | 10.70 | +14 +8 
Refractory (dead- 
burned dolo- 
mite) ........... 1,759, 443 | 24 | 21,725,560 | 12. 35 |1, 966,460 | 24 | 26,375,313 | 13.41 | +12 +9 


! Includes Hawaii and Puerto Rico. 
? Selling value, f. o. b. plant, oxcluding cost of container. 
3 Includes lime used by producers (captive tonnage) as follows—1950. 456,191 tons, $3,977,905; 1961: 635,179 


tons, $4,933,013. 
4 Less than =£0.5 percent. 


Size of Plants.—As indicated in table 3, the consistent trend toward 
fewer and larger plants continued in 1951. The total number of 
plants reporting declined by 13; the reduction in number was confined 
entirely to the smaller plants. Plants producing 5,000 tons or less 
accounted for only 1 percent of the total. The 26 plants producin 
individually 100,000 tons or more contributed 60 percent of the tot 
output in 1951, whereas the 21 plants in this size range produced 56 
percent in 1950, 
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TABLE 3.—Distribution of open-market lime (including refractory) plants, 
1949—51, according to size of production 


1949 1950 1951 
Size group (short tons) Production Production Production 
Plants Plants 

Short |Percent Short |Percent 
tons ¡of total tons ¡of total 

Less than 1,000........... 21 6,991 | om 11 4,483 | Oh 
1,000 to less than 5,000.... 38 | 100,799 2 23 62, 869 1 
5, ,000 to less than 10,000... 21 147,016 2 13 , 017 1 

10,009 to less than 25,000..| 33 | 523,073 8 30 545 

25,000 to less than 50,000.. 29 |1, 060, 247 17 23 |1, 064, 314 13 
60,000 to less than 100,000. 23 |1, 637, 382 26 2 |1, 563, 19 
100,000 and over.......... 15 |2, 836, 704 45 26 |4, 976, 058 00 
Total..... US TORRES 180 |6, 318, 302 100 168 |7, 478,416 | 100 155 |8, 255, 512 100 


1 Less than 0.5 percent. 


PRODUCTION BY STATES 


As in 1950, open-market lime was produced in 32 States and 2 
"Territories. Ohio, Pennsylvania, and Missouri continued to be the 
leading producers. These 3 States together contributed 56 percent 
of the United States total output in 1951. 


TABLE 4.—Lime (quick and hydrated) sold by producers in the United States, 
1950-51, by States 


1950 ? 1961 
State or Territory nw ASH 
Dante Short tons | Value seh Short tons| Value 
Alabama..................-.-.0----ce- 7 389,071 | $3, 577,850 7 455, 953 $4, 395, 922 
an A ceux 1 ay’ 530 Ty 885 i d 023 Ai ` 
TRANGAS. E e mm 
GE : ENEE S cc gend all AE 1 171, 440 2, 122, 835 : 203, 844 3, 860, 959 
ol al f ip 8 (i 
E ordi scaena Ec. 1 11, 098 121, 556 1 10, 616 104, 626 
Peoeait, sere 1 8, 141 219, 861 1 ; » 
la Ms ee E D E T 367, 4, 465, 413 H 462, 890 5, 878, 289 
o MENT 2 0 i] NW t 
Marylaud............................ 8 64, 687 091, 843 7 07, 722, 011 
Massachusetts......................-. 3 139, 357 , 830, 6 3 143, 316 , 930, 
Miebleen 2.02000 oonennnnnannnnn 3 3 1 3 1 1 
Minne AS 1 WM d UN 
ps E A E A AAA ji 1, 035, 170| 9, 447, 669 : 1, 122, 299 11, ^ 877 
Ont8na.........-- cerra 
Nevada... ihe cis rift wel 8 i i 3 1 1 
New Jersey..........................- 8 1 i 1 1 1 
New York ` cce c ara 2 d 2 1 
dein Se Kr 2, 14 , 344 | 20, 279, 008 E 2, 9, 473 | 29, Ho, 196 
OO... mum um moe 
OR Ae 2 (n VM 2 6 f 
Pennsylvania.......................-. 30 1, 086, 451 | 12, 663, 074 28 1, 181, 100 14, , 054 
detras ws! EXPE A e H » 106 180, 828 : 10, 350 M 415 
ou OUR... Loci cce dann 
'Tennesseo......-.. ecce er non b vi 232 958, 325 8 108, 970 1, 097, 874 
Mir NEN RUPEE MEER 9 210, 430 2, 074, 307 9 279, 057 2 532, 387 
CON EE EE 4 49, 419 456, 471 3 1 ZEN O) 
Vermont ilu a ea i Ex es 8 Hy a d 452 Hi 4 Si Aë 
dE, XM D oj JN Zë l 
West Virginia........................ 5 1 1 b i 
Wisconsin............-.-.- acere 10 124, 530 1, 448, 095 8 124, 852 1, 562, 200 
Undistributed Lens ern .---->--| 1,052, 768 | 11, 120, 353 |........ 1,247,280 | 14, 567, 486 
Toll ee a 163 7,478, 416 | 83, 247, 990 155 8, 255, 512 96, 934, 611 


1 Figures that may not be shown separately aré combined as “Undistributed” to avoid disclosure of 
individual operations. 
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Hydrated Lime.—Most of the lime sold is in the form of quicklime 
and the balance as hydrated lime. The proportion of hydrated to 
total lime in 1949 was 27 percent; in 1950, 25 percent; and in 1951, 
23 percent. Production by States is indicated in table 5. 


TABLE 6.—Hydrated lime sold by producers in the United States, 1950-51, by 


States 
1950 1951 
State or Territory 
A Short tons Value pris Short tons Value 

AAA A deo EE 4 43, 490 $553, 5 46, 254 $520, 225 
aM naci 5 31, 191 476, 319 5 15 536, 425 
794 AA soe ese A E Scie 1 11, 908 121, 556 1 > . 99, 431 
FIG Wel EEN 1 8, 138 219, 726 1 8, 736 235, 872 
IMMinoisS.....-. hens colo EOS. 3 35, 753 430, 429 4 46, 781 585, 574 
Mary lane ono ae EEN 4 , 724 224, 724 4 58 249, 865 

Massachusetts... 3 59, 782 810, 830 3 754, 01 
LA y AA A 6 181, 448 1, 911, 574 5 192, 167 2, 165, 807 

MO Lacio E dolo etilo de 14 729,826 | 9,771, 6 14 716, 9, 330, 3 

Pennsylvania...:...............-.-.-- 13 321,634 | 4,172, 983 15 A 4, 311, 696 
"Tennessee... 5 28, 599 337, 594 3 22, 194 280, 455 
ANA AO 5 53, 171 622, 438 6 67,173 769, 702 
o AAA Reo rho RE 1 8, 560 128, 535 1 9, 264 143, 503 
Irglia. o a aia r9 73, 856 836, 864 9 68, 875 807, 538 
Other Btatesl 2. eee 35 270, 922 | 3, 503, 142 29 277, 044 8, 796, 545 
TO os nic oes sete easels 109 1, 885, 101 | 24, 121, 563 105 1,919,783 | 24,587,110 


1 Includes the following States and number of plants in 1951 (1950 same as 1951 unless shown differently 
{n parentheses): Arizona 3 (2), Arkansas 1, Connecticut 1, Florida 1, Indiana 1, Maine 1, Michigan 1, 
Minnesota 1, Montana 0 (1), Nevada 2, New Jersey 1 (3), New York 2, Oklahoma 1, Oregon 0 (2), Puerto 
Rico 2 (3), Utah 2, Washington 1, West Virginia 3, and Wisconsin 5 (6). 


CONSUMPTION AND USES 


Geographic dáta on sales of lime by uses are given in table 6. 
Although it is necessary to conceal many figures to avoid revealing 
confidential information, the table shows, in general, the more im- 
portant uses to which the lime of each State is applied and the relative 
importance of each State as a lime producer. 

Table 7 is of particular interest because it indicates the wide 
diversity in the uses of lime in industry. The chemical and other 
industrial uses have attained increasing importance during recent 
years; in 1951, 57 percent of the total output was applied to such 
uses compared with 55 percent in 1950. Nearly all of the major 
industrial uses showed substantial gains over 1950. The quantities 
of lime used for fluxing purposes in the steel industry gained 17 
percent, for paper manufacture 19 percent, for making calcium 
carbide 20 percent, in glassworks 13 percent, for ore concentration 16 
percent, in sewage and trade-waste treatment 10 percent, and in 
water purification 2 percent. The quantities of lime used in insecti- 
cides and related products and in sugar refining each declined 1 

ercent, while that used in tanneries declined 18 percent. Refractory 
lime (dead-burned dolomite) increased 12 percent. 

The quantities of lime used in agriculture and in the building trades 
showed little change. Agricultural applications gained 3 percent, 
while building uses declined 1 percent. noe 

e sales distribution of hydrated lime by uses is indicated in 
table 8. 


781 


“SuoyJ819do [ENPJA}PUT JO AIMSOPOS|P PJOAT 03 ,, POINQLISIPUL,, SY peujquioo AIB A[oje1edos UMONS eq 100 ABUT 987) SOME y 


gege 

TI9 ves 'oolz1o ‘soz ‘slete ‘oze *oz loo» ooo'tloce "ero LEE 'oco 1 |opz “IST olco ‘2Z9|TFO te ee ‘SOIFFS ‘EOT "8,66 “SEL|DOS ‘LEL “LI|O8G'0L9'T|STS*OEFDI|DETPEZ'I|S09 ‘ZTL “E|61O“EHE|””""” [9101] 
987 299 #1983 “LW ‘1/986 "met ‘8 [088 ‘909 Leg ‘GFT ‘ZIJI KO *tlecr ‘oge “elzes “eze loz ‘STF |TOT e| 169 ‘129 “El TTS ‘20e| 168 "PP “y [SSS ‘Ese Sce 'cco ‘z|PZF ‘SET e 8/6  |£65'99 |*1 pOMaLiIsIpua 
002 'Z09'1 leeg et | ovv | | v v v7 TIO ‘E9T [4S1 4 (1) ( fy (m t (1 (i () n (1) (1) (1) 777777" UFSTIOOST A, 
(1) S (1) (1) 1 (1) (1) 1 1 di d d {8 ( (1) " -STBA 359A, 
(Dé cu 7. vpn» come 1 (i P [ess ü A 1 di Q TT U0I3UTUSB A, 
090'Tcg“p |089 ec |""""""""""["""""""" 4 (1) d (1) [motos |ecr'o [eel ‘ZL SOT ‘Sz j60L ‘S98 ec |S00 T8 [608 '9 tee [0y8 “33 |””""""""" SIUTZITA 
esr ‘zee eise | TOS ‘69 LOP* Iso SOT c0L'l on (9o Te Irene |2zZ9 ‘ST S'I Ru st (sos e EC JUOULIOA 
Ay) TREE eege eege e (1) (1) (ONE bns aussen T e (9 EE Golf 
L88 zeg C Ven 625. TT (1 () jese og eer 9.8 '693 Sr A (0 [eo cz» een wg e  |"7""""""""" sexoaL 
yL8'L60 “1 [016 '80T Tele oz voz serge lese‘ze ent lose‘zt erg logs Ip» [003 2» |ezz'Iec ege ong (Izeg ]|408 DI CT" 9ossouuo], 
Mu (pr E EE (1) O aos alas a cai pie 930X9(1 u1nog 
gt "ot Jose OI || |o (1) fy (1) ELE ee (aan a een N Q) | (D J| oopd opond 
$50 ‘092 ‘FIIOCT a OG A KOMA (0 | (0 Wessen |199'69 eer '862$1960 ‘zz|ozz “990 ‘1/928 ‘se Ire ‘498 ‘e Jeer ‘oee ers tss Toss te nc ure 

SEN da Veteran Moab Aa MEN aa pnt MO Leld MEM rS Gier H i Ww OC 
ger" 9 e an demas 0 | 0 ) (9 [Lees em joo tes Latus zog'ora Jean Leet 
1 D I |! 

(1) 0 Aca RON MUT D D 1 (t (1) (x) (0 (0 (0 (0 (9 D (9 HU XIOA MON 
D po^ e EE E y (D. Csr ere le o w A We RD 2 A9SIOf MON 
D Ge MES eege (9 9 (1 ( (1) (1) (1) (1) 8 ¿O | @ | Bae NONSE SPBAON 
(9 (QU. eeepc cag cs fecto A eed ch QUO (1 tl oe ee DE VOS Soot 
228087 ‘tileez ccr] C) (y 1990 ‘020 ‘+ 1689 'Oc* I d (1 d t 186 vez Me ‘SH UMMMpPURUUUELIUUHBGOSSIAD 
Gi S al Ier ty (9 t 1 l 1) t y |. (0) @M | @ | Q | (Q iR 8)0S9UUTJAL 
(0 | @ |" ia Kee V ` t t V Dp cos equi ccc ( D |-----use3mporWw 
SCC ‘086 ‘I og Zu ta e RT d D I (D ee eeose | (0 |. D ` St |6S6 IT |: S3319St osse AT 
110 ti P80 200 gege ee ee eee lc ee ec add gr ibe ) UELLLLLLLLLIES S [6048 SEI LEO [926 89 | ES eae 

1 P WEE ia a ón io radar © gon ape ae De hn ge 1 y |[^-——|—-—1 Ju | (d I OQ | @ ==”. 
g (3 Sr tar, ENSE KO) (1) (1) (1) (9 (0 (R i (1) (1 Pe OMM FC BUY] PUT 
687 ‘818 °S eg op (0 () (|0ce'cie  |OSv'sc  [eze'sop Gg “se ) w 1. 062 zeg [985 ert Wide Wed lU) 
300988 mi PT Jëoutg  [108“2 SE EE GIE E “TRASH 
II rrr rn nnn orn DA O eres pog cer EE 777777777 BHBI0eH 
[o 6 adn PET a S () Cre ea ee quem socer Au. vr cog qr gn pie o Spro 
SE E ii a I p. MAS qun s () (t A) (1) :77773nopjoeunor) 
ace 'ooe 'e [pre 'eoc () (1) [rez“soz ew eet st d 1) ( ( 868 PR ei Ger SACH 777777 BPULIONTBO 
Mu (1) ana PUE KO) (1) (9) () 1) 1 O : ) (1 Segen eeng O O, ey ROME Sesuex1iy 
eeg AA. eeneg | | uv 022 org |2282 1) 1) VE, II. ot oe Weeden Weit SR EA 
226 ‘S68 pS |ES6 ‘SSF (1) Gu (1) C) [FES "STZ |29+ ‘TZ (0 )0 [882 ‘cess [942 ‘68 SZS TZA "T$]GS T ' 261 --sureqery 

suo} suo} suo? suo} n 
D x en[vA 31098 SNIBA 31078 9NIBA 21078 9NIBA 32008 INIBA Së 
0 PEA DE en 
A | 31098 | PIPA | 31098 a [YA | 310u8 £109,110], 
10910 D'ESCH | somey, | spyuriedeq | nmmn 10 91818 


1998 AA 


quel £IOPBIOY ten EPO JeqI0 pus reojureqo 


esu pus 93838 Aq "tegt Ut se1e3g Deg eu) ut S1eonpoid Aq pros eurrr— 9 TIG VL 


782 MINERALS YEARBOOK, 1951 


TABLE 7.—Lime (quick and hydrated) sold by producers in the United States, 
1950-51, by uses 


EEE 


599, 301 

469, 101 
92, 586 
73, 148 


1, 234, 136 


beten a 


Prepared masonry mortars................ 
II nee 


Chemical and other industrial: 

Alkalles (ammonium, potassium and 

sodium compounds).................... 
Aspbalts and other bitumens............. 
Bleach, liquid and powder ?. ............. 
Brick, sand-lime and slag................. 
Brick, silica (refractory). ................. 
Calcium carbide and cyanamide.......... 
Calcium carbonate (precipitated)......... 
Coke and gas (gas purification and plant 

py products) e 


Food products: 
rept and dairies.................. 


Other EE 
Ologseorks 

A A ee 
Grease, lubricating........................ 
Insecticides, fungicides, and disinfectants. 
Medicines and drugs...................... 
Metallurgy: 

Nonferrous smelter fiux................. 


64, 
974, 192 
132, 170 


53, 069 


AAA OS MET 11, 038, 806 
Ore concentration 4..................... 
Wire drawing........................... 
Othar EEN 
Palts ite ee ees ast oe Ie 
Paper mills............................... 
Petroleum refining........................ 
Rubber manufacture...................... 
Salt refüning.............................. 
Sewage and trade-wastes treatment. ....... 
Soap and fat... een o 
Sugar refning -000-0000 
AAA tcc cebecccsccsss 
A NN IR sees (1) OMNE (1) 
Water purification........................ 577,953 | 6,181, 746 10. 70 
Wood distiliation......................... 67,313 5, 467 61, 563 11. 26 
Undistributed €............ .............. 1, 169, 970 122, 459 | 1,307,902 | 10.68 
EE 2, 016, 498 250, 846 | 2,855, 753 10. 99 
TOU) A A 4, 137, 297 |41, 036, 252 10. 70 
Refractory lime (dead-burned dolomite)....|1, 759, 443 |21, 725, 560 13, 41 
Grand total lime ?...-................ 11. 74 
Hydrated lime included in above distri- 
A KK Hi RR URN REA EA BuU E 1, 885, 101 124, 121, 563 


! Included with “Undistributed” to avoid disclosure of individual operations. 

1 Bleach used in paper mills excluded from **Bleach" and included with “Paper mills." 

3 Includes citrates, tartrates, and miscellaneous food products. 

4 Includes flotation, cyanidation, bauxite purification, and magnesium manufacture. 

$ Includes barium and vanadium processing, cupola, gold recovery, and unspecified metallurgical uses. 

* Includes alcohol, alkalies, asphalt (1951 only), medicines and drugs (1951 only), oil drilling, petrochemi- 
m LAE IUD plastics, polishing compounds, retarder, sulfur, tobacco, varnish (1951 only), and miscellaneous 

7 Includes lime used by producers (captive tonnage) as follows—1980: 456,191 tons, valued at $3,9 : 
1951: 535,179 tons, $4,933,013. d is 
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TABLE 8.— Hydrated lime sold by producers in the United States, 1950-51, by uses 


1950 1951 


Use Value 
'Total Average 
Agricultural.......................... 228, 804 | $2, 567, 149 $11.22 | 224,940 | $2, 568, 525 $11. 42 
Bullding.............................. 967, 065 | 13, 206, 618 13.75 | 982,038 | 13, 203, 027 13. 44 
Ohmic and other industrial: 

Bleach, liquid and powder.......... 1, 064 13, 087 12. 30 807 10, 123 12. 54 
Brick, sand-lime and slag........... 8.316 103, 234 12. 41 8, 255 107, 328 13. 00 
Brick, o A ceca aided 12, 514 164, 734 13. 16 14, 911 , 7 13. 46 
Coke and ve A A 10, 380 11. 48 462 5, 278 11. 42 
Food products...................... 16, 850 201, 860 11. 97 16, 914 ; 12.37 
Insecticides, pides. and disin- 

a is 67, 404 837, 564 12. 41 647 840, 004 12. 60 
Metallurgy EE 22, 489 294, 919 13.11 29, 741 402, 777 13. 54 
o GE 17, 679 215, 441 12. 19 18, 222 235, 445 12. 92 
Paper mlilis......................... 52, 251 636, 442 12, 18 53, 598 678, 446 12, 66 
Petroleum.......................... 26, 503 316, 100 11. 93 35, 231 446, 841 12, 68 
Sewage and trade-waste treatment...| 052,855 630, 145 11, 92 49, 434 591, 733 11. 97 
Sugar refining....................... 24, 635 400, 802 16. 27 25, 618 421, 176 16, 44 
'Tannerles......................-...- 47, 556 565, 178 11. 88 37, 580 452, 839 12. 05 
Water purification.................. 225, 638 | 2, 540, 915 11.26 | 249,102 | 2,891, 629 11. 61 
Undistributed 1..................... 37, 504 462, 692 12. 34 36, 089 447, 832 12. 41 
Unspecifled......................... 74, 911 864,313 LL 54 70, 188 874, 071 12. 45 

KK, BG 689, 172 | 8, 257, 796 11,98 | 712,799 | 8,815, 558 12.37 
Grand total, hydrated lime...... 1,885, 101 |.24, 121, 563 12.80 |1, 919, 783 | 24, 587, 110 12, 81 


1 Includes cement products, glass, ane grease EEN medicines and drugs, oil-well drilling, rubber 
wood distillation, and miscellaneous industrial uses d 


To furnish & more comprehensive picture of the various materials 
used for liming land, table 9 shows, in addition to agricultural lime, the 
quantities of oystershell, limestone, and calcareous marl that are 
applied to soil amendment. 


TABLE 9.—Agricultural lime and other liming materials sold by producers in the 
United States, 1950—51, by kinds 


1950 1051 
Short tons Short tons Value 
Kind 
Effective Effective 

Gross Gross Aver- 

weight Bian i weight erg Total | “age 

Lime: 

eae a 103, 823 88, 118, 673] 100, 870/$1, 144, 083| $9. 64 
ydrated lime. ........ 228, 160, S . 224, 916 157, 460 2, 568, 5 525| 11.42 
Oystershells (crushed)?..... 85,075 25, 890| 3321, 157 e 75, 528!  35,500|  411,616| 5.45 
Limestone.................. 19, 348, 820| 9, 093, 950/30, 393, 075 19, 400, 610/9, 118, 290|31, 051, 033 1. 60 
Calcareous marl............ 347, 843 í 280, 955 113, 380 233, 787 87 
Total... O eus 9, 514, 380|134,568,054|.......|.......... 9, 525, 500135, 409, 044)....... 


. 1 Calculated upon basis of average percentages used by the National Lime Association, as follows: Quick- 
lime (including lime aom oys terana , 85 percent; hydrated lime, 70 percent; pulverized uncalcined lime- 
stone and oystershells pomii calcareous marl, 42 percent. 

2 Figures compiled ij h and Wildlife Service. 

3 Revised figure. 
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Apparent Consumption by States.—Lime plants are widely dis- 
tributed in the United States. Although most of the lime manu- 
factured is used in local markets, some States produce a surplus 
whilo other areas are deficient in supplies. Accordingly, as indicated 
in table 10, considerable quantities enter interstate trade. Further- 
more, limes vary considerably in physical and chemical properties, 
and the specialized needs of consuming industries commonly demand 
shipments from distant points. The principal States that exported 
lime beyond their borders in 1951 were Ohio, Missouri, Pennsylvania, 
Virginia, and West Virginia. Data on origin and destination of lime 
ao ET by States and groups of States, are given in tables 11 
and 12. 


TABLE 10.—Apparent consumption of open-market lime in continental United 
States in 1951, by States, in short tons 


Apparent consumption 


Shipments | Shipments 
State du QY | from Into 
| State ! State Quicklime Hydrated Total 

Alabama..................... 455, 953 143, 706 19, 472 318, 214 13, 505 331, 719 
Arizona........--------------- 54, 0 4, 3, 302 47, 855 4,777 52, 632 
Arkansas. ...-.-..----.------- (2) 2 2) 25, 474 6, 027 81, 501 
California..................... 203, 344 29,543 |: 77,380 188, 116 , 065 251, 181 
E PA A 29, 696 22, 387 7, 309 f 
Connecticut.................. (2) Q) 22, 145 27, 000 49, 235 
a AA A A 68, 172 50, 728 7, 68, 172 
District of Columbia..........|............]............ 13, 754 1 13, 591 13, 754 

DEE cis as Dor A EA ) 53, 850 53, 155 107, 005 
Oeorgig 10, 616 1, 370 89, 130 67, 729 30, 647 98, 376 
Id8l0. 24-2555 54 ovens O GE 6, 223 4, 158 2, 005 6, 223 
Illinois........................ 462, 690 209, 188 381, 673 492, 167 143, 008 635, 175 
Eat TEE (2) (2) 254, 857 44, 514 299, 371 
te A A O | LU messes 120, 499 100, 142 20, 357 120, 499 
LE A KEE PR 46, 821 30, 895 15, 926 46, 821 
A PA AI GE EE 234, 782 208, 774 26, 008 234, 782 
IN AA A a 135, 137 85, 340 49, 797 135, 137 
MODO coco raros E SE EE Q 90, 821 5, 287 96, 108 
Maryland.................... 67, 684 17, 166 139, 245 142, 121 47, 642 189, 763 
Massachusetts. ............... 143, 316 95, 019 55, 238 44, 951 $8, 584 103, 535 
Michigan..................... (2) 2) 6 202, 204 75, 804 368, 098 
Minnesota.................... (2) 2) (2 82, 375 18, 885 101, 260 
rro Aé NA A AA PEN 29, 677 22, 146 7, 531 29, 677 
Missouri...-.....-.--.-------- 1, 122, 299 963, 241 25, 627 125, 535 59, 150 184, 685 
AAA  @ PR (2) . 22, 112 2,117 , 22 
AAA AN ces 10, 705 3, 114 7, 591 10, 705 
Let, ec encucoverce race Q) (2) (2) 24, 898 1, 518 26, 416 
New Hampshire..............]............ ]............ 10, 126 9, 415 6, 711 10, 126 
New Jersey................... (2) (2) (2) 83, 399 133, 264 216, 663 
NA AAA E, WEE 6, 474 1, 210 5, 2 6, 474 
Now dd EE (2) (2) ) 380, 435 164, 707 545, 142 
North OBtOllBA IP A unc 61, 331 25, 283 36, 051 61, 334 
North a AAA AA AO 7, 038 3, 781 3, 257 
Olesa tii 2, 289,473 | 1,567, 233 356, 716 908, 771 170, 185 1, 078, 956 
Oklahoma.................... 2 Q) 1 35, 827 13, 068 48, 895 
OTOROTI: io ruere rc ea d z ND Dom 3 50, 860 7, 482 58, 342 
Pennsylvania................. 1, 181, 100 481,011 712, 003 | 1,152, 670 259, 422 1, 412, 002 
A AO AA AA 17, 090 8, 727 8, 363 17, 090 
South Carolina. .............. |. .... s.s. ].. .......... 14, 998 4, 325 10, 673 14, 998 
South Dakota................ 2. DEE (2) 3,778 2, 699 6, 477 
Tennessee.................... 108, 970 90, 869 24, 185 15, 289 26, 997 42, 286 
jy occ Es 279, 957 94, 196 35, 474 216, 496 64, 739 281, 235 
A A (2) (2) 80, 673 6, 502 87, 175 
Veron... EEN 32, 179 30, 968 943 572 1 2, 154 
Käl All EE 452, 680 386, 463 66, 786 86, 022 46, 981 133, 003 
Washington.................. d OH 37, 792 10, 785 48, 577 
West Virginia...............- 2) 2 (2) 259, 947 24, 320 284, 267 
Wisconsin.................... 124, 852 65, 646 79, 977 96, 899 42, 284 139, 183 
WYOMING AAA AAA EE 2, 580 477 2, 103 2, 580 
Undistributed 2............... 1, 247, 286 720, 262 | 1,871,737 Tacoma laos poser EE 

Total AAA du ee vn xe 8, 236, 422 | 4,840,574 | 4,753,004 | 6,279,919 | 1,869, 923 8, 149, 842 


1 Includes 86,680 tons exported or unclassified as to destination. 
3 Fi that may not be shown separately are combined as “Undistributod” to avoid disclosure of indi- 
vidual company operations. 
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TABLE 12.—Apparent consumption of open-market hydrated lime from plants 
in Ohio and total continental United States in 1951, by region of destination 


. From all plants in 
From Ohio plants continental United 
States 
Destination 
Short of total | Short | Distri- 
bution bution 
tons | (percent) n m tons | (percent) 
Illinois, Indiana, Michigan, Ohio.................... 208, 332 42 69 | 433,601 23 
Delaware, District of Columbia, Maryland, New 
Jersey, New York, Pennsylvania, West Virginia...| 204, 195 29 31 | 660, 390 34 
Connecticut, Maine, Massachusetts, New Hamp- 
shire, Rhode Island, Vermont.....................| 33,304 5 31 | 107,617 6 
Florida, Georgia, North Carolina, South Carolina, 
EE A E EEE 86, 856 12 49 | 177,507 9 
Alabama, Kentucky, Louisiana, Mississippi, Ten- l 
(ol E A AA 37, 951 5 31 | 123, 838 6 
Arkansas, Kansas, pre at es T'exas...... 10, 905 1 10 | 107,351 6 
Iowa, Minnesota, Missouri, Wisconsin. ............. 36, 433 5 26 | 140, 676 7 
Arizo California, Colorado, Idaho, Montana, 
Nevada, New Mexico, North Dakota, Oregon, 
South Dakota, Utah, Washington, Wyoming..... 5, 338 1 4 | 118,943 6 
Undistributed and exports........................... 2, 975 O) 6 | 49,860 3 
vk) BEE 716, 289 100 37 |1, 919, 783 100 


F Less than 0.5 percent. 


The small quantities of lime shipped from the United States to 
various island possessions are shown in table 13. 


TABLE 13.—Lime shipped to possessions and other areas administered by the 
United States, 1948—51 


[U. 8. Department of Commerce] 


1951 ! 


Short 


tons Value 


Value 


eeeeedeeeeleeeeeeeeeeleeeeeeeeeeleeeeeeeeeeleeeeeëëeeeleeeeeeee ee 


$92, 086 3, 112 $55, 930 
8, 070 54 1, 63 


1 Data cover period January through July; effective August, not separately classified. 


PRICES 


Prices of lime continued to advance in 1951; the average selling 
price, f. o. b. plant, was $11.74 per short ton compared with $11.13 
in 1950. The average selling Tn of quicklime in 1951 was $11.42 
($10.57 in 1950) and of hydrated lime $12.81 ($12.80 in 1950). 


FOREIGN TRADE ° 


Imports.—As indicated in tables 14 and 15, imports of lime into 
the United States are small and show little change from year to 
de They originate chiefly in Canada to satisfy local needs in 

order areas, particularly in the State of Washington. 


d on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of i the U. 8. Department of Commerce. i 
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TABLE 14.—Lime imported for consumption in the United States, 1947-51 
[U. 8. Department of Commerce] 


Dead-burned 
Hydrated lime Other lime dolomite ! Total 
Year: 

SE t | value Snor t | value eer Value one t | value 
ÄER 1,903 | $24, 688 25, 454 | $271, 253 53 $2, 194 27,410 | $298, 035 
1048................. 2, 861 48, 157 30,336 | 401,473 2, 427 91, 613 35, 6 » 
1949... -2-2 1, 674 35, 129 ,807 | 545, 792 1,851 72, 680 34, 332 653, 601 
lr EE 1, 253 23, 910 30, 904 524, 132 2,127 86, 425 34, 284 634, 467 
NOD sn dto 1,131 22, 704 29, 849 554, 362 3,045 | 128, 207 34, 025 705, 273 


1 **Dead-burned basic refractory material consisting chiefly of magnesia and lime.” 
? Includes weight of immediate container. 


TABLE 15.—Lime imported for consumption in the United States: 1949-51, by 
country and customs district ! 


[U. S. Department of Commerce] 


Country of origin Customs district of entry 


h 

onor t Value re t Value Por t Value 
Buffalo.............-.-.-.-.--- 2,824 |$27,145 | 7,847 |$76,892 | 8,946 $59, 530 
Duluth and Superl!or.........- (3) 2 4 100 SE, EE 
Canada.............. Maine and New Hampshire... 116 741 85 688 1 32 
Michigan CHE A O EE 6 485 2 35 
washington ence E E 29, 541 |553,033 | 24, 214 |469, 852 | 22,031 | 487, 469 
United Kingdom..... ele EA A A tes sS 1 25 Ee WER 
Total_......... —————— 32, 481 (580, 921 | 32,157 [548,042 | 30,980 | 577,066 


1 Exclusive of dead-burned basic refractory material. 
2 Includes weight of immediate container. 
3 Less than 0.6 ton. 


Exports.—Exports are small (tables 16 and 17) and are confined 
chiefly to destinations in Canada and Central America. 


TABLE 10.—lime exported from the United States, 1946-51 


[U. 8. Department of Commerce] 


Value 


LL 2 ceo se a A UE DUE 33, 540 | $423, 948 || 1949............ EN $937, EE 
IR, eegener Sie giereg n | 50,784 | 713,703 || 1950.000000... ---------- 825, 9 


€—————  PMP!Ó M 63, 088 — M — A A D 157, 85% 
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TABLE 17.—Lime exported from the United States, 1949-51, by country of desti- 
nation 


[U. 8. Department of Commerce] 


¡AAN A RA E 
Dominican Republic...................... 
El 8alvador............................... 1 . 
HBltl.2 12222 aree ela Rer EISE 275 5,119 5,84 12, 901 
Tuned EEEE IE Ene Du En 9,993 | 148,318 8,307 | 136, y^ 14, 317 251, 822 
(QU DAMIEN A AU VEN NITET 
joo ir. NNNM An 7, 254 91, 160 4, 541 67, 405 2, 474 62, 368 
Netherlands Antilles...................... 156 3, 148 5, 11 85 , 621 
New Zealand............................. 100 2 010. [2:55 52 RA AA AA 
xi SPERO CHEN M 345 6, 866 , 489 1 5,715 
DEB. EE 6,123 | 109, 199 3,859 67, 697 6, 545 125, 776 
Philippines. .............................- 20, 351 , 939 170 , 983 
udi Arabia .............-.-...-.-------- 19 1, 228 90 2, 612 119 1, 782 
United Kingdom......................... 456 23, 040. NEE, AA AA beue LETS 
enezuela.......---....-.---------------- 19, 206 1,104 22, 437 1,310 85, 619 
Other countries........................... 211 5,773 121 6. 520 1 7, 


63, 295 


1, 157, 652 


NEW DEVELOPMENTS 


Effective October 1951, the Bureau of Mines inaugurated a new 
statistical service comprising regular monthly reports summarizing 
lime shipments. 

Calcination problems are receiving unusual attention in current 
literature. Kiln efficiencies have been discussed in detail by Azbe 
in a series of nine articles? A discussion by Seaman is of special 
interest to operators of rotary kilns.* Theory and practice of lime- 
stone calcination have been discussed by Cunningham.* 

A method has been patented for making by a quick process a lime 
putty having the desirable properties of putties ordinarily kept for 
ong periods in aging tanks. 

igh-pressure hydration, which has been applied to shaft kiln 
products, is now being applied to lime produced in rotary kilns.? 

Metallic calcium is à unique coproduct manufactured by the New 
England Lime Co., at Canaan, Conn. The market for calcium and 
its alloys is expanding because of increasing chemical and metallurgical 


applications. 


3 Azbe, Victor J., Evaluation and Development of Kiln Efficiencies: Rock Products, vol. 54, No. 4, 1951. 
pp. 113-116, 126; No. 5, pp: 73-75, 104; No. 6, pp. 113-115, 140; No. 7, pp. 65-68; No. 8, pp. 161-164, 191; No. 9, 
pp. 71-74; No. 10, pp. 109-112; No. 11, pp. 80-87, 109; No. 12, pp. 99-101, 136, 

4 Seaman, W. eh Passago of Solids Through Rotary Kilns (Factors Affecting Time of Passage): Chem. 
Eng. Progress, vol. 47, No. 10, October 1951, Pp: 614. 

3 Cunningham, W. A., Fundamentals of Lime Burning: Ind. Eng. Chem., vol. 43, No. 3, March 1951, 


. 035-638. 
PR Pit and Quarry, New “M. K.” Lime Process Eliminates Aging Tanks, Reduces Cooling Time: Vol. 
44, No. 2, August 1951, pp. 144 and 145, 

! Rook Pro ucts, Hig -Pressure Hydration: Vol. 54, No. 5, May 1951, p. 61. 


790 MINERALS YEARBOOK, 1951 


The chemical applications of lime have been discussed by Boynton * 
and also are covered in a report of the National Lime Association.? 

Committee C-7 on Lime of the American Society for Testing 
Materials has been concentrating on specifications of lime for leather 
tanning and for silica-brick manufacture, on new methods of test for 
iron content and available lime, and on a new slaking test. 


8 Boynton; R. S., Lime—An Industrial Chemical: Chem. Engineering, vol. 57, No. 7, July 1950, pp. 
104-108. 
* National Lime Association, Chemical Lime Facts: Bull. 214, 1951, 42 pp. 


Magnesium 
By H. B. Comstock 


A 
GENERAL SUMMARY 


ONSUMPTION of primary magnesium during 1951 increased 
C 98 percent above 1950 consumption. The rising demand was 

met and exceeded by the increase in production, which was 
160 percent above 1950 production. Six of the seven Government- 
owned magnesium plants were reactivated during 1951 and produced 
48 percent of the year's primary output. The remaining 52 percent 
came froin the privately owned Dow Chemical Co. plant at Freeport, 
Tex., the sole producer of primary magnesium during 1946-50. At 
the close of 1951, stocks of primary magnesium, distributed almost 
equally in producers’ and consumers’ inventories, were slightly above 
2 months’ supply at the rate of consumption during December. 
Recovery of magnesium from secondary sources in 1951 increased 
22 percent over 1950. 

The price of domestic primary magnesium remained at 24.5 cents 
per pou throughout 1951. 

The demand for primary magnesium in the defense program durin 
1951 was reflected strongly in increased production of gege 
products and purchases for the National Stockpile. 

World production of primary magnesium during 1951 was estimated 
at 80,000 metric tons (88,000 short tons), almost twice that in 1950. 
About one-half was produced by tbe United States. The remainder 
was produced chiefly by the U. S. S. R., United Kingdom, Canada, 
France, Norway and Italy. 


TABLE 1.—Salient statistics of the magnesium metal industry in the United 
States, 1947-51 


Production: 
Primary magnesium 1..................... short tons..| 12,344 | 10,003 | 11,598 | 15,726 | 40,881 
ndary pee ee Ee do....| 9,503 7, 553 5,902 | 29,476 | 11,526 
Average quoted price per pound, primary 3......... cents... 20. 20.5 20. 5 22.0 24, 5 
Consumption of primary magnesium !......... short tons..| 6,869 9,698 | 11,947 | 18,051 | 35,710 
Imports i......-0------ -2.02.0 ..- -22-202 --2------2- do.... 201 678 2, 580 843 3,871 
Exports a A Se A do.... 315 274 432 586 575 
World primary production.......................... do....| 35,000 | 234,000 | 39,000 | 245,000 | 88,000 


Ch 
3 Magnesium Ingots dent percent) in carlots. Before Dec. 1, 1947, in New York; subsequently, f. o, b. 
Freeport, Tex. (Source: Metal Statistics, 1952.) 
t Metallic and scrap. Magnesium content in imports of alloys, sheets, tubing, ribbons, wire, and other 
forms, were: 1 ton in 1047; less than one-half ton in 1048 and 1949; 25 tons in 1950; and 108 in 1951. 
5 Metal in ppt form. Exports of powder, ribbons, and metal in other forms, were: 40 tons in 1947; 
170 in 1948; 276 in 1949; 322 in 1950; and 186 in 1951. 


802512—-54-——-51 | 791 


! Ingot equivalent and magnesium content of magnesium-base alloys. 
Revised Agur M u 7 
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DOMESTIC PRODUCTION 


Primary.—The production of primary magnesium in 1951 was 
40,881 tons or 160 percent above production in 1950. Output from 
the Dow Chemical Co. plant at Freeport, Tex., was 52 percent of 
1951 production. This plant had been the sole producer of primary 
magnesium during 1946-50. The remaining 48 percent of the output 
in 1951 was produced in 6 of the 7 Government-owned magnesium 

lants which had been idle and held in standby condition since 1945. 
The seventh, a silicothermic plant at Luckey, Ohio, was used for 
production of beryllium. 

The reactivation program for the six Government-owned plants, 
begun in 1950, was completed by December 31, 1951. This brought 
the annual production capacity of primary magnesium ingot in the 
United States to 121,000 short tons. 


TABLE 2.—Production of primary magnesium in the United States, 1947-61, by 
“months, in short tons 


nn DW TN D D 


1,876 

Ken ET A A addu IA 1,709 
A EE 1, 885 
AP Ee 2, 043 
EE 2, 194 
O A ADO 2, 512 
July AA A eg 2, 908 
NIE 3, 418 
el eet iconos io 4, 166 
OGLODOE AAA A A 5, 147 
NOVEM DCM! EE 6, 010 
DeCOm DOF ccoo od sao 6, 923 
Totals E 10, 003 11, 598 40, 881 


The value placed upon these six plants when they were shut down 
at the close of World War II was $74,240,000. The cost of shutting 
down the six plants and maintaining them until reactivation was 
estimated at $2,155,400. Reactivation cost was approximately 
$12,500,000. The cost of building the six plants in 1941-43 was 
$106,000,000. Time to build 6 new magnesium plants of the same 
types and capacities and get them into ful] production was estimated 
at 2 years, assuming that steel and electrical equipment were easily 
available. However, under conditions that existed in these industries 
during 1950 and 1951, a greater lapse of time might have been 
experienced before completion. | 

Under the reactivation program, the Government-owned plants 
were operated by various industrial organizations on management 
contracts and/or leases for production of magnesium for defense. 
Actual production of magnesium in the reactivated Government- 
owned plants was begun in March 1951 at Canaan, Conn. This 
silicothermic plant, with & rated annual capacity of 5,000 tons, and 
the 5,000-ton silicothermic plant at Wingdale, N. Y., which began 

roduction in November 1951, were operated by Nelco Metals, Inc. 
Under the management contract, these 2 reactivated plants were 
scheduled to operate for 2 years at cost plus a fixed fee. 
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The Velasco, Tex., plant reported initial production of 157 tons in 
April 1951. This electrolytic plant, with an annual capacity of 36,000 
tons, was operated by Dow Chemical Co., owner of the magnesium 
plant at Freeport, Tex. That company contracted to produce 
80,000 tons of primary magnesium at the Velasco plant, at current 
market price, during an estimated period of 2% years. Under the 
terms of the rental contract, the Government was to pay for all repairs 
to the plant and assume all increases in costs resulting from changes 
in wage scales. This plant proved to have the lowest cost of operation 
in 1951 of all of the reactivated Government-owned plants. 

In June 1951 the 10,000-ton silicothermic plant at Manteca, Calif., 
operated by Kaiser Magnesium Co., started production. The 
Government contract with the company covered a 5-year commit- 
ment for production at this reactivated plant, for cost plus a fixed fee. 
The contract was subject to cancellation at any time after the plant 
had been in operation 1.year and 9 months. 

By the close of August 1951 the 18,000-ton electrolytic plant at 
Painesville, Ohio, operated by Diamond Magnesium Co., and the 
24,000-ton silicothermic plant at Spokane, Wash., had begun produc- 
tion, bringing the total output to 1,826 tons in the Government- 
owned plants that month. The Diamond Magnesium Co. contract 
with the Government covered rehabilitation of the Painesville plant 
and operation of the plant for a 2-year period at cost plus a fixed fee. 

The Spokane plant was operated by Pacific Northwest Alloys, Inc., 
a subsidiary of Chromium Mining & Smelting Corporation, a Canadian 
company. The Government lease agreement with Pacific Northwest 
Alloys covered operation of the Spokane plant for 2% years, or until 
48,000 tons of magnesium should have been produced and delivered, 
at cost plus a fixed fee. 

In September 1951 production in the Government-owned plants 
rose to 2,443 tons, in October to 3,229 tons, and in November to 
4,166 tons, or 48 percent of their total rated annual capacity. By 
December 1, 1951, these plants were producing at the rate of 60 
percent of their annual capacity. 

Secondary.—Total recovery of secondary magnesium, including 
alloying ingredients and secondary magnesium incorporated in pri- 
mary ingot, was 11,526 short tons in 1951 compared with 9,476 
(revised) tons in 1950. Of this quantity 9,093 tons was recovered 
from 10,388 tons of magnesium-base scrap in 1951. The remaining 
2,433 tons was recovered from aluminum scrap. Old scrap constituted 
about 59 percent of the magnesium scrap consumed compared with 
62 percent in 1950, which mdicated a continuous rising percentage of 
new scrap as consumption of mangesium continued to increase. Of 
the 1951 recovery, 5,662 tons was in ingot form, 1,675 tons in castings, 
25 tons in magnesium-alloy shapes, 3,393 tons in aluminum-base 
alloys, 55 tons in zinc and other alloys, 615 tons in anodes and strip for 
cathodic protection, and 101 tons in chemicals and other nonrecover- 
able forms. 

More magnesium scrap was consumed in 1951 than was received. 
` Stocks at the end of 1951 were 676 tons lower than at the beginning 
of the year. 

Additional information on secondary magnesium may be found in 
the Secondary Metals—Nonferrous chapter of this volume. 
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CONSUMPTION AND USES 


Total consumption of primary magnesium in 1951 amounted to 
35,710 tons, an increase of 17,659 tons above 1950 consumption and 
5,171 tons below 1951 production. 

In 1951 the curves of magnesium production and consumption 
moved up much faster than those of any other structural metal. The 
demand for magnesium in the defense program during 1951 was 
evidenced by the increased consumption of the primary metal in struc- 
tural products. Production of sand castings and die castings during 
1951 was almost four times the quantity produced in 1950. The rise 
in requirements for large, intricate magnesium castings in both jet 
 &nd reciprocating aircraft engines explained a major portion of the 
increase in production of sand castings. Main frames and the hous- 
ings and miscellaneous parts of the air-compression system of turbojet 
engines were built entirely of magnesiuin castings. In 1951 wide use 
was made of magnesium in gun turrets and other attached ordnance 
equipment, while increasing use was made of the metal in air-portable 
ordnance and construction equipment. 

The use of magnesium increased in a wide variety of wrought 
products in 1951. The greatest increase was in the production of 
stretch-formed sheet for airframes. A limited quantity of annealed 
sheet was worked cold. However, heat was required for more severe 
forming. 

The use of magnesium in forgings increased from 104 tons in 1950, 
to 735 tons in 1951. They were used extensively in applications 
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Fieurs 1.—Domestic production ye o pon of primary magnesium, 
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TABLE 3.—Consumption of primary magnesium in the United States, 1947-51, 
by uses, in short tons ! 


Product 1947 1948 1949 1950 1951 
Structural products: 
Castings: 
EE ARE D MEC I MARIO M aste 892 1, 930 3, 088 3, 090 10, 179 
DIG A A A 182 213 127 242 
Permanent mold..........................-. 9 12 44 573 646 
Wrought products: 
BOGE AAA AS areas 1, 053 1, 261 2, 155 3, 357 5, 761 
Extrusions (structural shapes, rods, tubing). 1, 619 2, 529 3, 364 3, 400 5, 241 
a GS oc acco Aere e ' 105 103 200 104 735 
Total struetural........................... 3, 860 6, 048 8, 978 10, 766 23, 556 
Other products: 
POW ecc a 9 0). PA 56 482 
Aluminum alloys................................ 1, 935 2, 171 1, 759 3, 722 5, 904 
Other alloys- eege aere icons 40 43 39 255 401 
Scavenger and deoxldizer. .. .................... | 427 418 404 478 1, 332 
CINICAL EE 266 407 224 3 
Cathodic protection. ............................ 985 23b 1, 937 2, 364 
OF E A A NE MEER 238 226 308 1, 134 
Total other products...................... 3, 009 3, 650 2, 969 7,285 12, 154 
Grand Wotalons sce cos cus ree Ho enu verus 6, 869 9, 698 11, 047 18, 051 36, 710 


r 1 Ingot equivalent and magnesium content of magnesium-base alloys. 
3 Less than 0.5 ton. 
S ens primary metal consumed in making secondary alloy, and as a reducing agent in production of 
um. 


where pressure-tightness was important. Unlike aluminum and 
steel, the high-strength magnesium alloys ordinarily used for aircraft 
forgings are not easily hammer (ois cable and are forged in presses to 
avoid cracking. Capacity of presses in use during 1951 ranged from 
1,400 tons to 18,000 tons. In 1951, the Air Force began the installa- 
tion of an additional press of 50,000-ton capacity, which was expected 
to be in operation by the close of 1952. 

The use of approximately 500 tons of magnesium as a reducing 
agent in production of titanium in 1951 established a new use that 
would expand as production of titanium increased, if the same reduc- 
tion process were continued in operation. The quantity of magnesium 
used in 1951 as a scavenger and deoxidizer was the highest ever to ` 
have been reported and almost trebled the amount used in 1950. 

Two other large increases in 1951 were in the use of magnesium in 
aluminum alloys and for cathodic protection. 


STOCKS 


Inventories of primary magnesium on December 31, 1951, were 
slightly above 2 months’ supply, almost equally divided between 
producers’ and consumers’ stocks. Government agencies continued 
to hold surplus quantities of magnesium left from stocks which were 
accumulated during World War II, and purchases for the national 
stockpile were increased during 1951. 


PRICES 


The base price of primary magnesium in the United States, which 
had increased three times during 1950, remained at 24.5 cents per 
pound throughout 1951, in conformity with the General Ceiling Price 

egulation issued January 26, 1951. 
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FOREIGN TRADE ' 


Imports.—During 1951 imports of magnesium, most of which were 
scrap metal, increased to 3,979 tons, over 4 times the imports of 1950; 
they were received from 28 countries, as compared with 10 countries 
in 1950. About 90 percent of metal and scrap imported in 1951 came 
from Italy (1,000 tons), United Kingdom (547 tons), Germany (537 
tons), France (479 tons), Japan (438 tons), Austria (236 tons), Canada 
(213 tons), and India (153 tons). Tariff rates on magnesium in 1951 
remained as follows: Metallic, 20 cents per pound; alloys, powder, 
sheets, tubing, wire, manufactures, etc., 20 cents per pound on mag- 
peu content plus 10 percent ad valorem; and metallic scrap, duty 
ree. 


TABLE 4.—Magnesium imported for consumption and exported from the United 
States, 1947-51 


(U. 8. Department of Commerce] 


Imports Exports 


Sheets, tubing, 
Alloys (mag- ribbons, wire, 


Powder, ribbons, 

Year Mene and | nesium con- | and other forms, PAOLA AO ey and metal in 

P tent) . (magnesium other forms 
content) 
Short Short Short Short Short 

tons Value tons Value tons Value tons Value tons Value 
1947...........- 201 $87, 499 |.......].......- 1 $11, 902 315 | $140, 214 40 $80, 210 
1948. -.-...-... 678 184, 066 id $57 (1) 043 274 122, 374 170 149, 891 
1949...........- 2,560 | 537,113 | (1) 80| o 28 | 432 | 184,707 | 276 | 214,732 
1950.........--- 843 | 218,129 3 | 5,056 22 | 38,280 | 586 | 245,539 | 322 | 213,641 
1951............ 3, 871 908, 214 18 | 29,525 90 190, 050 575 | 308,865 186 228, 427 

1 Less than 0.5 ton. 


Exports.— Total exports of magnesium in 1951 were 761 tons, a 
16-percent decrease from the 908 tons shipped in 1950. Of the metal 
exported in primary form during 1951, 435 tons was delivered to Mex- 
ico, 92 to Canada, and 48 to other countries. ! 

Canada received 70 tons of the metal exported as powder, ribbons, 
and other forms; Saudi Arabia received 31 tons; Japan, 23 tons; 
Venezuela, 22 tons; and other countries, 40 tons. 


TECHNOLOGY 


Better working techniques were developed by the magnesium in- 
dustry in 1951. Progress in developiug impact-extrusion techniques 
resulted in the commercial production of the magnesiuin-cell battery 
in 1951. The magnesium impact-extrusion process, as practiced in 
1951, consists of four operations: Slug preparation; impact extrusion; 
can trimming; and can cleaning. Slugs used for impact extruding 
could be cast, powder compact, extruded bar, or plate. 'They were 
made by parting on a lathe or screw machine, sawing from bar stock, 
casting, shearing from plate and bar, and from powder. Further 


1 Figures on imports and exports compiled by M. B. Price and E. D. Page of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 


MAGNESIUM | 797 


studies of extrusion techniques were in process in 1951 to develop the 
economical production of such items as collapsible tubes for toothpaste, 
salves, creams, etc., shell cases, shields for electronic devices, caulking 
guns, blow torches, flashlight cases, and drinking cups.? 

Magnesium is the easiest of commercial metals to machine. When it 
is worked in the temperature rauge of 450? to 700? F., it is possible 
to accomplish, in a single draw, all that could be done in three opera- 
tions in steel, brass, or aluminum. Magnesium-alloy sheet and extru- 
sions are worked in much the same manner as other metals. Magne- 
sium is well adapted to hot-spinning techniques. Small quantities 
of parts may be spun to close tolerances with inexpensive tools. 
By the close of 1951 magnesium spinnings were being made in thick- 
nesses ranging from 0.032 inch to over 1.25 inches. 

The Bureau of Mines continued research during 1951 to develop a 
more efficient thermic process of producing magnesium, utilizing 
dolomite as the source of the metal. 

The silicothermic process, as practiced in 1951 in the Government- 
owned magnesium plants, is described briefly as follows: Dolomite 
is calcined and mixed with ferrosilicon containing 75 percent silicon, 
and the mixture is briquetted. The briquets are charged into tubular 
retorts of chrome-nickel steel. The retorts are heated and evacuated. 
The magnesium oxide in the calcined dolomite is reduced by the sili- 
con, producing magnesium vapor and leaving a residual dicalcium 
silicate contaming iron, magnesium, and other materials. The 
magnesium vapor distills from the charge and is condensed into crys- 
tals on a removable condenser, the end of which projects from the 
furnace. The process has the advantage of producing metallic 
magnesium in one operation directly from the calcine. One ton of 
magnesium requires about 14 tons of raw dolomite or 7 tons of calcined 
dolomite and about 1.25 tons of 75-percent-grade ferrosilicon. 

The average loss of metal in melting magnesium crystals to form 
ingot was 11 percent in the silicothermic plants during 1951; and the 
remelting cost was estimated at 3 cents per pound of ingot produced. 

The research work conducted by the Bureau of Mines in the 1930’s 
upon production of magnesium by the use of ferrosilicon as a reducing 
agent led to the establishment, during World War II, of the large 
silicothermic plant at Spokane, Wash., where low-cost power and fuel 
were available. Magnesium-rich ores and ferrosilicon were plentiful 
in that area and in many other localities throughout continental 
United States. An ample supply of dolomite was near each of the 
operating silicothermic plants. 

The silicothermic plants have been proved to be advantageous. as 
standby plants because of the simplicity of design and operation. 
The equipment was easily and economically stored after World War 
II and did not deteriorate in storage to any great extent. Another 
advantage was the saving of electric energy. When the retorts in 
the silicothermic plants were heated by the use of other means than 
electricity, the production of 1 pound of magnesium required approx- 
imately 4% kilowatt-hours of electricity, which was consumed in pro- 
duction of the reducing agent ferrosilicon. The electrolytic plants 
have consumed 10 kilowatt-hours of electric current for each pound 


2 Patton, T. L., Impact Extrusion of Magnesium: Iron Age, vol. 168, No. 13, September 27, 1951, pp. 81-85. 
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of magnesium ingot produced. This saving of electricity has been. 
an important factor in times of defense emergency. 

During 1951 the Bureau of Mines continued research toward the 
development of new magnesium alloys having greater strength and 
better resistance to corrosion. 


WORLD REVIEW 


World production of primary magnesium in 1951 was estimated at 
80,000 metric tons, or about 100 percent above the 1950 total. World 
markets continued to gain, both for military and civilian consumption. 
The United States again led in the production and consumption of 
magnesium for military and civilian uses. 


TABLE 5.—World production of magnesium metal, 1945-51, by countries, in 
metric tons ! 


(Compiled by Pauline Roberts} 


Country ! 1945 1946 1047 1948 1949 
Canada. ia 8, 338 145 | 2) 
China, Manchuria............. 200 |---------. OE Ere 2 
¡Rs AA te quu E n aeui 279 704 3 492 
Germany, West................ QO)... essences [tcu echt 417 
MA o oco decr esac eee 346 1, 005 
Japan EE 1.104 AA EE 
Lë EEN PAIE AA A E EE, EE VE 
Ela rh EE A WE EU WE, AA ER 
Switzerland (estimate). ........ 500 300 
Taiwan (Formosa)............. 2I A AA A (2) 
United Kingdom !............. 6, 900 1, 700 5, 100 
United States.................. 29, 748 4, 823 11, 198 10, 521 14, 266 
Total (estimate). ........ 62, 000 24, 000 32,000 | ? 31,000 35,000 | ? 41,000 


! Magnesium is also produced in Australia, Soviet zone of Germany, and U. 8. 8. R., but production 
data are not available; estimate by author of chapter included in total. 

2 Data not available; estimate by author of chapter included in total. 

! Revised figure. 

‘ British and American zones only. 

5 Includes secondary metal. 

* Estimated figure. 

? Includes magnesium alloys. 

Canada.—All the primary magnesium produced in Canadá in 1951 
came from Dominion Magnesium, Ltd., at Haley, Ontario. The 
plant employed the Pidgeon process, using dolomite as & source of 
magnesium and ferrosilicon as a reducing agent. The company owned 
several dolomite deposits; but the largest, near Haley, was the only 
one operated in 1951. "This deposit has been estimated to contain 
4,000,000 tons of ore, adequate for approximately 70 years at the rate 
of depletion in 1951 and if worked by quarrying methods then used. 
Erection of a new plant at Beauharnois, Quebec, with annual capacity 
of 6,000 long tons, was begun in 1951; it was to produce 75-percent 
grade ferrosilicon. The P ant was expected to be ready to start 
operating early in 1953. It was being built by Electric Reagents (Que- 
bec), Ltd., a subsidiary of Dominion Magnesium, Ltd., and was to be 
operated by Chromium Mining € Smelting Corp. This plant was 
expected to furnish requirements of ferrosilicon for the production of 
magnesium that had been previously imported from Norway? 


3 Northern Miner (Toronto), Oversubscription Seems Certain on Dominion Magnesium Bond Issue: 
Vol. 37, No. 50, March 6, 1952, p. 2. 
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The greater portion of the magnesium exported from Cánada in 
1951 was sent to the United Kingdom, but most of the output of ingot 
was fabricated in Canada for defense aircraft. Light Alloys, Ltd., a 
subsidiary of Dominion Magnesium, Ltd., at Renfrew, Ontario, was 
the largest producer of magnesium alloys in Canada.‘ 

Italy.—Production of magnesium in Italy in 1951 came from the 
one silicothermic plant at Bolzano. This plant, with an annual 
capacity of approximately 3,000 metric tons, appeared to be of ade- 
quate capacity to meet domestic demands, with a small surplus for 
export. | 

Japan.—Although the Ube plant of Riken Kinzoku was reported to 
be intact, no production of magnesium in Japan has been reported 
since 1945. A large supply of electric power and considerable recon- 
struction funds through Government aid would have been required 
before production of magnesium could be resumed. The Light Metal 
Association estimated Japan's requirements for magnesium in the 
1952 fiscal year at 1,200 tons.* 

Norway.—Production of magnesium in Norway was started in 1951 
at the Hergya Elecktrokjemiske Fabriker A/S (HEFA) plant in South 
Norway, at the rate of 3,000 metric tons a year. High-quality dolo- 
mite and brines were being used in this plant, which was originally 
constructed for the use of sea water as a source of magnesium 

U. S. S. R.—No figures were published on magnesium production in 
Russia in 1951. However, it was believed that production of the 
metal had greatly increased since the reported transfer to that countr 
of the Aachen, Germany, plant in 1950. Magnesium raw materials 
were known to be readily available in many localities. In addition 
to sea water and coastal lagoon salt brines, salt lakes containing mag- 
nesium salts extended from the Crimea across the deserts of Kazakstan 
to the Irtysh River valley in western Siberia. An extensive bed of 
magnesium chloride occurred in the Solikamsk-Bereznike Basin of the 
northern Urals. Immense deposits of magnesite have been reported 
at Satka and the Khalilovo in the southern Urals and in Siberia. 

United Kingdom.—In July 1951 the magnesium-extraction plant of 
Magnesium Elektron, Ltd., at Clifton Junction, Manchester, resumed 
production after about 4 years of idleness. Between 3 and 4 years 
of consumption of the metal from stocks created an acute shortage of 
both primary and secondary magnesium, which developed early in 
1951. It became necessary for the Government to control usage and 
to assume responsibility for future supplies, whether imported from 
abroad or from domestic production. 

The increased cost of electric power in Great Britain made the 1951 
cost of power required to produce primary magnesium equal the total 
cost of crude metal in 1936. "This made it virtually impossible to 
produce the metal by the electrolytic process in England in competi- 
tion with countries like the United States, Canada, or Norway, where 
e e power were available at lower cost, for increased production 
oi metals. 


February 22, 1952, p. 18. 

Metals, Magnesium Production in Norway: Vol. 15, No. 168, January 1952, p. 4. 
Metal Bullotin, Norwegian Note: No. 336, February 29, 1952, p: 17. 

$ Ball, C. J. P., A Century of Magnesium: Research, vol. 5, No. 1, January 1962, pp. 5-9. 
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Technological and commercial progress in Great Britain in 1951 
was reported in the development and use of magnesium alloys for 
castings and wrought products, in jet aircraft, and in propeller turbine 
engines. Worldwide demand for the new alloys, containing zirconium 
and zinc, led to issuance of licenses for their production in the United 
Me TR Canada, Australia, Sweden, Switzerland, France, and Hol- 
and. | 

About 75 percent of Britain's annual magnesium consumption has 
always been used in the form of casting alloys. Most of its magnesium 
foundries were working at capacity by the end of 1951. 


* Wilkinson, R. G., Magnesium in Britain: Light Metals, vol. 15. No. 166. January 1952, pp. 23-24. 


Magnesium Compounds 
By Donald R. Irving and F. P. Uswald 


A 
GENERAL SUMMARY 


OMESTIC production of crude magnesite, caustic-calcined and 
D refractory magnesia, and dead-burned dolomite all increased dur- 

ing 1951 as a result of the steel-industry expansion. Additional 
expansion of production facilities is planned to meet further projected 
increases in iron- and steel-making capacity. Production of other 
magnesium compounds, such as high-grade magnesias and magnesium 
chloride, increased because of the high level of industrial and defense 
activity. 


TABLE 1.—Salient statistics of magnesite, magnesia, and dead-burned dolomite 
in the United States, 1947-51 


1947 1948 1949 1950 1951 
Crude magnesite: 
Mined: 
Short AA sees make cS 375, 093 d 287,315 429, 392 670, 167 
A WEEN $2, 596, 747 l $1, 950, 153 | $3,091, 135 | $4, 508, 712 
Average 7 ccce $ $6. 79 $7, 20 $6. 72 
Caustic-calcined magnesia: 
Sold or used by producers: 
qd A EE 26, 831 33, 209 32, 505 41, 447 49, 981 
ECHT EE $2, 508, 624 | $3,380, 528 | $3, 100,381 | $4, 136,898 | $4,810,379 
Average per ton 8... e $93. 50 $101. 80 $95. 66 $99. 81 $06. 24 
Refractory magnesla: 
Sold or used by producers: 
Short (018... ao ece eve sehe s e eras 314, 021 330, 069 250, 389 336, 440 432, 197 
E A A imo eek $10, 127, 585 |$13, 444, 587 |$10, 477, 856 |$14, 915, 854 | $18, 400, 131 
Average per ton 3.................... $32. 16 $40. 73 $41. 85 $44. 47 $42. 57 
Dead-burned dolomite: 
Sold by producers: 
Short ur 52. Ros ee aoa Dez es Us 1,395,203 | 1,544,755 | 1,318,708 | 1,759, 443 1, 966, 460 
O EE $14, 205,359 |$17, 847, 182 |$15, 930, 226 |$21, 725, 560 | $26,375, 313 
Average per Lon... $10. 25 $11. 55 $12. 08 $12. 35 $13. 41 


1 Figures withheld to avoid disclosure of individual company operations. 
2 Partly estimated; most of crude is processed by mining companies, and very little enters open market. 
3 Average receipts f. o. b. mine shipping point. 


DOMESTIC PRODUCTION 


Magnesite.—Domestic production of crude magnesite in 1951 was 
670,167 short tons, an increase of 56 percent over 1950. This was the 
second largest annual tonnage on record, being exceeded only by the 
1943 war-year production of 754,832 short tons. 

Magnesia.—Refractory magnesia sold and used by producers 
reached an alltime high of 432,197 short tons, an increase of 29 percent 
over the previous high year (1950), reflecting the increased output of 
basic steel and the construction of new basic open-hearth furnaces. 
The domestic iron and steel industry consumed a record 114,837,112 
long tons of iron ore during 1951 and had a rated annual capacity of 
108,587,670 short tons of steel at the year end. Annual capacity 
exceeding 121,000,000 short tons was projected for January 1, 1954. 
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Since basic open-hearth furnaces represent about 87 percent of the 
total steel-making capacity, further expansion of refractory magnesia 
production was anticipated. 

Production of caustic-calcined magnesia in 1951 increased to 49,981 
short tons, a 21-percent gain over 1950. 


TABLE 2.—Magnesia sold or used by producers in the United States, 1950-51, 
by kind and source 


From well brines, raw 
sea water, and sea- Total 
water bitterns ! 


From magnesite, bruc- 
ite, and dolomite ! 


Magnesia 
Short tons Value Short tons Value Short tons Value 

1950 
Caustic-calcined............-. 6,418 | $740,360 | 35,020 | $3,396,629 | 41,447 | $4, 136, 808 
Beater LI 232, 283 | 9,358,483 | 103,157 | 5,557,371 | 335,440 | 14,915,854 
Total...................) 238, 701 | 10,098,852 | 138,186 | 8,953,900 | 376,887 | 19,052,752 
1951 aD LEE ER ee ee ge oe 
E ml ge 248 | 10,000,788 | — 196,964 | 7,789,943 | — 432197 | 18,400,191 
Total........----.------ 302, 932 | 11,500,412 | 170,246 | 11,710,098 | 482,178 | 23,210,510 


1 Magnesia made from a combination of dolomite and sea water is included with that from sea water. 


Dolomite.—Sales of dead-burned dolomite, the bulk of which goes to 
the iron and steel industry, reached an alltime high of 1,966,460 short 
tons in 1951, an increase of 12 percent over the previous high reached 
in 1950. 

Additional information on dolomite may be found in the Stone and 
Lime chapters of this volume. 


TABLE 3.—Dead-burned dolomite sold in and imported into the United States, 


1946-51 
Sales of domestic Imports ! Sales of domestic Imports ! 
SE) Short Short a Short Short 
or or or or 
tons Value tons? | Value tons Value tons? | Value 
1046....... 1, 077, 983 |$10, 101, 707 |........]........ 1049...... 1,318, 708 |$15,930,226 | 1,851 | $72, 680 
1947....... 1,395, 203 | 14, 295, 359 53 | $2, 194 || 1950...... 1, 759, 443 | 21,725, 560 | 2,127 425 


1948....... 1, 544, 755 | 17,847,182 | 2,427 | 91,613 || 1951.....- 1, 966, 460 | 26,375,313 | 2,719 | 128, 207 


! “TDead-burned”’ basic refractory material consisting chiefly of magnesia and lime. 
2 Includes weight of immediate container, 


Other Magnesium Compounds.—Sales of light and heavy high-grade 
magnesias in 1951 increased over 1950. Production of magnesium 
chloride increased sharply as demand from the magnesium-metal in- 
dustry continued to increase. 
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TABLE 4.—Specified magnesium compounds produced, sold, and used by 
producers in the United States, 1950-51 ! RIS 


Product ! Plants meet ae E ont 
ons or or 
tons Value 
1950 
Specified magnesias (basis 100 percent MgO), 
U. 8. P. and technical: 
Extra-light and light.......................... 6 2, 480 2, 302 | $1, 214, 844 |.......... 
AOR VY A A eure 3 1, 850 1, 734 513, 586 (3) 
teen eg E 4,126 | 1,728,430 @) 
Precipitated magnesium carbonate...............- 10 54, 633 7,889 | 1,134, 499 47, 153 


Se o | o o fate ARES tc 
A | eee o ss | ec 


1951 


Specified magnesias (basis 100 percent MgO) 
U. S. P. and technical: p ' 


Extra-light and light........-....----..---.--- 5| 2,251| 2,221 | 1,114,037 | o 
A Ac PE 2 (3) (3) O EE 

A E D A HORAS Q) Ou () 
Precipitated magnesium carbonate...............- 10 60, 530 8,415 | 1,177,999 51, 987 


1 In addition to the compounds shown, mamassium chloride, hydroxide, nitrate, phosphate, and sulfate 
were produced. Figures for these {tems are withheld to avoid disclosure of individu: company operations. 

E S de by a producer to an affiliated consumer for immediate use are not included with “Sold” but with 
[E se : D 

3 Figure withheld to avoid disclosure of individual company operations. 

* A plant producing more than 1 grade is counted but once in arriving at total. 


REVIEW BY STATES 


California.—Johns-Manville Products Corp., 22 East 40th Street, 
New York 16, N. Y., produced magnesium carbonate from purchased 
magnesium hydroxide at Redwood City, Calif., for use in 85-percent 
n insulation. Kaiser Aluminum «€ Chemical Corp., Kaiser 
Building, Oakland, Calif., operated its magnesia-from-sea-water plant 
at Moss Landing, producing refractory and caustic-calcined magnesias. 
Marine Magnesium Products Corp. became Marine Magnesium 
Products Div., Merck and Co., Inc. on February 28, 1951. The plant 
at South San Francisco continued to produce precipitated magnesium 
carbonate, magnesium hydroxide, and specialty magnesias, using 
lime, dolomite, and sea-water bitterns as raw materials. Pabco 
Products, Inc., 1550 Powell Street, Emeryville 8, Calif., produced 
magnesium carbonate from purchased magnesium hydroxide and 
magnesia, for use in 85-percent magnesia insulation. Westvaco 
Chemical Division, Food Machinery € Chemical Corp., 161 East 
42d Street, New York 17, N. Y., produced a small quantity of magne- 
site from its Western mine near Livermore, produced refractory and 
caustic-calcined magnesia from sea-water bitterns and dolomite at 
Newark, and recovered magnesium chloride from sea-water bitterns 
at Chula Vista. 

Ilinois.—Johns-Manville Products Corp., 22 East 40th Street, 
New York 16, N. Y., produced precipitated magnesium carbonate 
from purchased dolomite by the Pattinson process at its Waukegan, 
Ill., plant for use in 85-percent magnesia insulation. 

Michigan.—The Dow Chemical Co., Midland, Mich., produced 
magnesium chloride and epsom salt from well brines and dolomite 
at Midland and in a new plant at Ludington, Mich. Michigan Chem- 
ical Corp., St. Louis, Mich., produced magnesium carbonate and 
magnesia from well brines and dolomite. The Morton Salt Co., 120 
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South LaSalle St., Chicago 4, Ill., produced precipitated magnesium 
carbonate from well brines at its Manistee, Mich., plant. Standard 
Lime & Stone Co., 2000 First National Bank Building, Baltimore 3, 
Md., produced refractory-grade magnesia from well brines and lime 
at its plant at Manistee. 

Nevada.—Basic Refractories, Inc., 845 Hanna Building, Cleveland, 
Ohio, produced magnesite and brucite at its operation near Gabbs, 
Nev. Part of this material was processed into a line of refractories 
at its Maple Grove, Ohio, plant; the balance was calcined to produce 
refractory magnesia in a new plant at Gabbs that began production 
during 1951. 

Sierra Magnesite Co., Box 8-A, Newark, Calif., produced magnesite 
from its Segerstrom mine near Gabbs, Nev. The Standard Slag Co., 
1200 Wick Building, Youngstown, Ohio, produced magnesite from its 
mine near Gabbs, Nev., and shipped raw magnesite and caustic- 
calcined magnesia. 

New Jersey.—The J. T. Baker Chemical Co., Phillipsburg, N. J., 
produced a line of high-purity magnesium e from purchased 
magnesium carbonate. Johns-Manville Products Corp., produced 
precipitated magnesium carbonate by the Pattinson process at its 
Manville plant for use in 85-percent magnesia insulation. North- 
west Magnesite Co., 1922 Farmers National Bank Building, Pitts- 
burgh 22, Pa., continued to recover refractory-grade magnesia from 
sea water and dolomite at its Cape May, N. J., plant. 

Ohio.—The Diamond Alkali Co., 200 Union Commerce Building, 
Cleveland, Ohio, produced refractory magnesia from dolomite at 
Fairport. 

Pennsylvania.—Keasbey € Mattison Co., Ambler, Pa., and the 
Philip Carey Mfg. Co., Cincinnati, Ohio (plant at Plymouth Meeting, 
Pa.), produced magnesia and magnesium carbonate for use in 85- 
parent magnesia insulation from raw dolomite. The Ehret Magnesia 

fg. Co., Valley Forge, Pa., produced magnesium carbonate for 
magnesia pipe and boiler covering. During the year dolomite was 
E aced by sea-water magnesia as the raw material used in manu- 

acture. 

Texas.—The Dow Chemical Co., at Freeport, Tex., recovered 
magnesium chloride from raw sea water as an intermediate in the 
production of magnesium metal. It also produced some magnesia. 

Washington.—The Laucks Chemical Co., 1008 Western Ave., 
Seattle 4, Wash., produced epsom salt, by solar evaporation, from a 
natural deposit near Tonasket. Northwest Magnesite Co., 1922 
Farmers Bank Building, Pittsburgh 22, Pa., the largest producer of 
natural magnesite in the United States, produced refractory magnesia 
near Chewelah. 
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West Virginia.—The Standard Lime € Stone Co., 2000 First 
National Bank Building, Baltimore 3, Md., produced a refractory 
magnesia from dolomite at its Millville, W. Va., plant. 


PRICES 


Se to quotations in E&MJ Metal and Mineral Markets, 
the price of dead-burned grain magnesite per ton, carlots, f. o. b. 
Chewelah, Wash., remained unchanged in 1951 at $36.30 in bulk and 
$41.80 in bags. The Westvaco Chemical Division of Food Machinery 
& Chemical Corp. increased the price o its kiln-run 90-percent 
sea-water periclase from $50.50 per ton, carlots, bulk, f. o. b. Newark, 
Calif., to $55.00 per ton, effective January 1, 1951, where it remained 
for the rest of 1951. Powdered caustic-calcined magnesite in bags, 
carlots, f. o. b. California, remained at $75 per ton throughout the year. ' 
According to quotations in the Oil, Paint and Drug Reporter, prices 
on the magnesium compounds listed below remained constant SE 
out the year. Espom salt, technical, bags, carlots, f. o. b. wor 
was quoted at $2.15 per 100 pounds. Technical-grade calcined 
magnesia, cartons, f. o. b. works, was quoted at 32 to 34% cents per 
pound; synthetic, rubber grade, cartons, f. o. b. works, at 31 cents 
per pound; U. S. P. light, cartons, at 34 to 36 cents per pound; and 
U. S. P. heavy, barrels, at 36 to 38 cents per pound. agnesium 
. carbonate, technical-grade, bags, carlots, freight equalized, was quoted 
at 9% cents per pound: U.S. P. grade, at 11% cente per pound. Mag- 
nesium carbonate is quoted freight allowed to New Jersey (except 
to Atlantic, Burlington, Cape May, Cumberland, Gloucester, Ocean, 
and Salem Counties) and to Philadelphia County, Pa. Freight is 
equalized with New York City on all other destinations. Magnesium 
chloride, flake, barrels, carlots, f. o. b. works, was $45.00 per ton. 
Magnesium hydroxide, medicinal grade, was 29 to 30 cents per pound. 


FOREIGN TRADE ! 


The greatly increased domestic demand for refractory magnesia 
accounted for an increase in imports of more than 100 percent in 
1951 as compared with 1950, from 14,120 short tons to 28,785. Im- 
ports from Austria dropped slightly; those from Canada and Italy 
increased sharply; and imports were received from Brazil, Germany, 
Norway, and the United Kingdom, not previously listed. 


l gnr on imports and exports compiled by M. B. Price and E. D. Pago, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 5.—Magnesite imported for consumption in the United States, 1949-51, 
by countries 


(U. S. Department of Commerce] 


1949 1950 1951 
SES Short WE Short Short 
ro or o 
tons Value tons Value tons Value 
CRUDE MAGNESITE 
A E Urt cedes 2 $28 A VE 
o ooo nos een oe eee ee A A Uie deua 1 p, El AA Ee 
il A A A EE 5 ¡AAA stu 
WK GEN AA AS 8 195 | AAA AA 
LUMP CAUSTIC-CALCINED MAGNESITE 
repe AE A A AAA 8 | $467 8 $467 
DEIER Eege 568 | $19,616 399 14, 696 1, 963 71, 792 
Netherlands.............................. 240 14, 909 546 25,911 1,277 58, 732 
E ou ocurre II sse ueste su 55 2400-15. 0...00... 
vk DEE web wees 808 94, 525 1, 008 48, 474 3, 248 130, 991 


Tee pp ORDRE VE PCIE 11, 839 | $622, 027 11, 314 $515 36 
RA A A A AA A ste scu n Ges E i 
CanadB taras 1,369 | $133, 518 2, 104 188, 690 3, 995 365, 263 
Czechoslovakia........-...-..--...-.----- 1, 102 48,000 AAA A E AAA 
e A A AR PA A E 1,000 47, 628 
A EE, AAA E 177 6, 009 3, 808 195, 377 
AL AN EE, A AA A EE 1,000 ; 
United | KIDSdonmiczioco css AO A AA A AA 7, 612 227, 422 
A oN EE 2,471 | 181,518 14,120 | 817, 626 28, 785 | 1, 396, 404 


TABLE 6.—Magnesium compounds imported for consumption in the United 
States, 1947-51 


[U. 8. Department of Commerce) 


Oxide or Magnesium | Magn ane Magnesium Mare Manufactures 


calcined carbonate, lfate of carbonate 
= magnesia | precipitated riera (epsom salt) GE of magnesia 

Short Short | Short Short Short Short 

tons Value tons Value tons Value tons Value tons Value tons Value 
1947........... (2) $20 136,534, 799 3 48| (3 $5 6| $4,3391.......[....... 
1048 A A A 282| 82, 305 6 Y (Y IA ME 9| 7,809| (4) $49 
1949... ------ (5) 2 192| 61, 385 6 852 358| 9,928 9| 7,001|.......]....... 
1950... seveswesas|cmeed A 234| 51,043 8 835| 1,902, 45, 233 158| 24, 851 3| 1,479 
1051. acs ses DE, Succeed 194| 59, 847 3 292 2, 547 50, 373 562| 90, 826 96| 31, 914 


1 Includes magnesium silicofluoride or fluosilicate and calcined magnesium sulfate. 
3198 pounds. 3 138 pounds. 4 200 pounds. è 50 pounds. 


MAGNESIUM COMPOUNDS 807 


TECHNOLOGY 


A new precision self-setting process for the manufacture of 85- 
percent magnesia insulation is said to result in a product with a lower 
conductivity factor, higher strength-weight ratio, and closer tolerances 
than can be produced by the filter-mold process. A specially prepared 
pure magnesium oxide refractory was developed to withstand the 2100? 
C. furnace temperature of the new Daniels or Wisconsin thermal 
process of nitrogen fixation.* The use of magnesite brick or monolithic 
magnesite cupola linings was reported to result in the production of 
low-sulfur iron suitable for making new nodular or ductile-type irons.* 
The operation of the magnesia-base sulfite process at the Weyerhaeuser 
Timber Co., Longview, Wash., mill was described and illustrated with 
flow diagrams.’ The chemistry and operations of sea-water magnesia 
recovery plants in England were described. The U. S. Geological 
Survey published a report on the magnesium-mineral resources of the 
Currant Creek District, Nev.” Numerous other technical articles on 
magnesium compounds appeared during the year.® 


Abrahams, S. A., Better Magnesia mod Y New Process: Chem. Eng., vol. 58, No. 9, September 
1951 lpp. 1 140-142; No. 12, December 1951, pp. 208- 
caland E Engineering News, vol. 29, No. Pë Get, 1, Se 4053. 
Chemical, Age, Nitrogen Fixation: Vol. 65, No. p. 830. 
4 Burgess, C. 6.,0 Casting Basic-Melted Gray fron Ideal fo for Siet Types: Steel, vol. 128, No.1, Jan. 1, 1951, 


195. 
$ Hull, W. Q., Baker, R. E., nd 1 Bogers, O. E., Magnesia-Base Sulfite Pulping: Ind. Eng. Chem., vol. 43, 


No. 11 November ak A BC 

¢ Gilbert, F t, F, pin, W CO. Production of Magnesia from Sea-Water and Dolomite: Research 
(London nad Ca 4, No. 8 Au t 1951, pp. 348-3 
talíano, O J., Magneslum ineral Resources of the Currant Creek District, Nev.: Geol. Survey 


Byll, 978-A, ER Ze a8 
+ Eubank, W, alcination Studies of Magnesium Oxides: Jour. Am. Ceram. Soc., vol. 34, No. 8, 
"Foster WwW ted CR Study of Solid State Reaction in the Ternary System MgO-ZrO:-SiOs:: Jour. Am. 
Ceram. Dor, vol. E No. 0, October 1951, pp. 402-905. 
Hower, L. D., Jr. dere y and Ueltz, H. F. G., High-Temperature Bodies pened From 
Mixtures of "MEO IM. NO. Jour. od "oram. Soc., vol. 34, No. 10, October 1951, pp. 309-313 
Hummel, F. A., and Reid, H. W., Thermal Expansion of Some Glasses in the System MgO-Als0:-S103: 
Jour. Am. Ceram. Soc., vol. "34, No. 10, October 1951, pp. 21. 
Ladoo, Raymond B., "and Myers, W.M vn Nonmet. lo Minerals, 2d ed.: McGraw-Hill Book Co., Inc., 
New Hus N. Y. 1951, p pp. 29 296-311, 433 
Lo Produits Refractaires: 2d ed., H. Dunod, Paris, France, 1951, 226 p 
tort Ý L. A., and McDowell, J. 8., Reaction Temperatures Betwoen Refractories: Bull. Am. Ceram. 
Soc., vol. 30, No. 12 pecomner r 1951, NL, Dp. 425-43 
ce, A. T., Phase-e ase-equilib slationships | in a Portion of the System MgO-Al:0s-2Ca0.8!10:: 
Jour. Am. erai Soc. 84, s 2, February 19 pp. 
Sabre a agane Character of the Porous Condit on of Various Pn tered Natura! Magnesites]: Radex 
Rundschau D ure entheir, Austria), Heft (No.) 4, der? 1951, pp. 14 
an tect e Savioli, F., [Refractory Linings of Open- aria EH Met. Ital. (Milan), vol. 43, 


Wels bach, B., Relations Between Particle Size and Ey Pes of Magnesium Oxide}: Radox 
Rundschau Radentl ein, Austria), Heft (No.) 6, E 1951 --200. 

W an Vlack k, L L. H., Mineral and Chemical ei OË selte Periclase Brick Under Conditions 
of Steel-Plant eodd. Jour. Am. Ceram. 8oc.. vol. 34, No. 6, June 1951, pp. 64-70. 
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WORLD REVIEW 


World magnesite production reached an estimated 3,800,000 metric 
tons in 1951, 27 percent more than in 1950, as shown in table 7. 


TABLE 7.— World production of magnesite, 1947—51, by countries,! in metric tons 
[Compiled by Helen L. Hunt] 


Country ! 1947 1948 1949 1950 1951 
Australian 37, 402 32, 962 34, 129 2 35, 960 38, 856 
¿y A A A 223, 200 405, 600 520, 500 543, 817 664, 296 
TATA srg oo oc ta So he ed (3) 850 43, 110 (3) ) 
Cyprus (erports). 30 1 20 
Cäzechoslovakign -222202000000 173, 300 (3) (3) $ 173, 000 (3) 

ermany, West. (3) (3) 11, 264 3 (3) 
E EH 13, 700 12, 168 17,0 26, A 
EIER ee A 52, 363 49, 103 92, 018 55, 829 118, 650 
Al MSN MEN ai 1, 691 1, 002 456 
Te A EE a wees 10 IRl AAA 
New Zealand... 368 549 568 346 589 

e A E RE 1,710 1,740 2 1, 108 1, 800 $) 
Poland rca cuna ida oa 3, 802 DEE Ee 3) 
Southern Rhodesla ......-------------0- 5,321 5, 722 7, 640 8, 615 14, 814 

A A EE 5, 394 9, 897 6, 691 7,632 13, 733 

Tanganyika (gn A acne cass PAN oe oe deceased A 2,716 

AC E CI E A 890 | 3, 621 6,370 450 

GE of South Africa......-.......-...--- 8, 415 10, 660 10, 487 11, 782 18, 773 

United States. .......... c Lll ccc ee 341, 093 (5 260, 646 889, 536 607, 962 
Venezuela... , 980 ,900 |............ 1, 3 

Yugoslavia... ...........-. cc LL c rrr rl. 5, 200 51, 700 87, 900 58, 971 89, 915 

Total (estimate) ô.. ...-0n0-2---2---- 2,000,000 | 2,400,000 | 2,700,000 | 3,000, 000 3, 800, 000 


1 Unless otherwise stated, quantities in this table rove Geet crude ma esite mined. In addition to 
countries listed, magnesite is also produced in Canada, China, Korea, an ., but data on tonnage 
of output are not available; estimates by senior author of chapter reat aod in total. 

The Canadian production was actually magnesitic dolomite and brucite, valued as follows: 1947: 
C$1,167,584; 1948: C$1,587,709; beginning in 1949, value includes magnesium metal: 1949: C$1,536,200; 1950: 
C$,717. 870 revise): 1951: C$2,451,778. 

2 Revised figu 
] s a available: estimate by senior author of chapter included in total. 
stimate. 
è Figure withheld to avoid disclosure of individual company operation; included in total. 
6 World totals revised to include higher undisclosed estimates on U.S. S. R. 


Austria.—The 1951 crude magnesite production of 664,296 metric 
tons, 22 percent greater than the previous year, was derived from the 
mines and occupation zones shown in table 8. 

Finland.—A magnesite deposit, reported to be the largest in Europe, 
has been discovered in Lapland. The grade of the ore is said to aver- 
age 90 percent MgCO,.? 

Greece.—Magnesite ore exports in 1951 were 17,630 tons, valued 
at US$200,182, more than 2% times the 1950 exports. Output of 
caustic-calcined magnesite was 20,372 tons in 1951, with exports 
amounting to 17,687 tons and valued at US$694,992. 10 

Italy. —Output of magnesite in Italy declined from a peak of 13,686 
metric tons in 1942 to 200 metric tons in 1950, and rose slightly to 
246 metric tons in 1951. Recent activities at the largest operating 
mine (the Querceto mine in the Val d’Elsa) have been limited to 
sorting ore from surface workings. The Societa Magnesite Val d’Elsa 
proposed to implement a program to increase output to 3,000 or 4,000 
tons per year. This level of output would supply one-third of Italy’ 8 
requirements of crude magnesite, currently supplied by imports from 


* Oil, Paint and Drug Reporter, vol. 159, No. 9, Feb. 26, 1951, p. 38. 
10 Bureau of Mines, Mineral Trade Notes: Vol. 34, No. E April 1952, p. 50. 
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TABLE 8.—Magnesite production in Austria, 1951, by mines ! 


Occupation Metric 
Mine Province zono tons 
A nee Styria ee pean os ds 132, 613 
E E, PANES e BEE EE, toC A 
Brelteneau............................ |---.. Le EEN, E A eEeee 85, 231 
el EA O leases A A EE A A 7, 
Ale ee e EE EE ue tH E. EEN OG E EE 49, 975 
PN A E S AAA A: AAN 19, 941 
Radenthein........................... orinthia..................|....- dU cll es ole 221, 952 
er NES Salzburg...................| American.................. 11, 600 
Mayrbhofen...................-........ eet Freneh. A 34, 884 
leberbrunn.......................... | ----. Ci (i PEREO OEE snail d e SEN 
Undetermined IN A ene eco cu]. 2 ene LLL LLL eee c eese 170 
o A DEE e dec LEA iA CELL T, 664, 206 


! From data obtained by the U. 8. Embassy, Vienna, Austria. 


Greece. Caustic-calcined magnesia requirements in 1951 were -ob- 
tained from Austria and Czechoslovakia." 

Southern Rhodesia.—Vereeniging Brick & Tile Co., Ltd., and 
Consolidated Rand Brick, Pottery € Lime Co., Ltd., announced the 
formation of Rhodesian Refractories, Ltd., to manufacture magnesia 
refractories.!? 


1! Bureau of Mines, Mineral Trade Notes: Vol. 34, No. 3, March 1952, p. 30. 
1 Mining World, vol. 13, No. 7, June 1951, p. 54. 


Manganese 
By Edgar J. Gealy and Gilbert L. DeHuff 


ka 
GENERAL SUMMARY 


MPORTS of manganese ore into the United States dropped slightly 
in 1951 and failed to pace the sharp increase in consumption. Re- 
ceipts, although lower than those of 1950, exceeded those for 1946, 

to make 1951 the second highest manganese-ore import year on record. 
None was received from the Soviet Union. 

Receipts from India were reduced to 90 percent of the 1950 volume 
but supplied 32 percent of the total, and were large enough to maintain 
that country’s position as the supplier of the largest quantity of 
manganese ore to the United States. Indian imports, in addition to 
dropping in quantity, decreased slightly in grade, averaging 47.1 per- 
cent manganese. This drop in quantity and grade of imports occurred 
even though the total production of ore in India was much higher than 
in 1950. This was attributed, in part, to the unusually heavy pur 
chases of Indian ore by Japanese industry, which was buying to 
replenish stocks as well as to provide for reviving steel production. 

Gold Coast replaced the Union of South Africa as the second 
largest supplier in 1951 and furnished 20 percent of the total. Al- 
though total imports from Gold Coast increased 10 percent over 1950, 
the tonnage of battery- and chemical-grade ores decreased 12 percent. 
Gold Coast supplies the bulk of the natural oxide ores which are 
suitable for the manufacture of dry-cell batteries and for many chemi- 
cal products, including hydroquinone, permanganates, fluxes, dyes, 
and dye intermediates. Although some chemical consumers can use 
ores from other sources, the virtual lack of other substantial sources of 
battery-grade material assigns strategic importance to this material. 

The Union of South Africa showed the largest decline from 1950 of 
any of the major United States sources of manganese ore and fell 
from 26 percent in 1950 to 20 percent of the 1951 import total. This 
loss of ore from the Union more than accounted for the reduction in 
total imports from 1950 and was viewed with apprehension by United 
States consumers and Government alike. The shortage of rail 
facilities and dock facilities has been cited as the main deterrent to 
increased export of ore, but a growing feeling for conservation of 
natural resources in the Union appeared to be gaining headway. 

Cuba assumed new importance as a supplier of manganese ore by 
substantially increasing exports to the United States for the third 
straight year. General imports in 1951 were 1.5 times as great as in 
1950, 2.4 times as great as in 1949, and 4.5 times as great as in 1948, 
representing a remarkable recovery in response to higher prices and a 
firm market. Indications were that Cuban mine production was still 
expanding and could support an even higher export level in 1952. 
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Mexican production and exports of manganese ore to the United 
States revived from 1950 under the impetus of higher prices. The 
uncertainty of rail facilities still plagued producers and United States 
importers, and further expansion of Mexican production appeared 
possible in the future under more favorable transportation conditions. 

With elimination of receipts from the U. S. S. R., owing to the Soviet 
embargo on movement of manganese ore to the United States, and the 
reduced supplies available from such major sources as India and the 
Union of South Africa, a much greater degree of dependence was 
placed on the smaller producing areas of the world. Whereas the 
tonnages from the first five supplying countries in 1950 totaled almost 
240,000 short tons less than in 1951, the total loss was held to 66,000 
tons because of increased imports from new and minor sources. 


TABLE 1.—Salient statistics of manganese in the United States, 1947-51, gross 
weight in short tons 


1947 1948 1940 1950 1951 
Manganese ore (35 percent or more Mn): 
Mine shipments: 
Metallurgical ore...................... 125, 428 119, 828 110, 928 122, 944 95, 255 
Battery ore............................ 6, 189 10, 845 14, 983 11, 607 9, 752 
Miscellaneous ore..................... 10 427 cli ia 
Total mine shipments............... 131, 627 131, 100 126, 135 134, 451 105, 007 
General imports......................... 1, 541,818 | 1,256,507 | 1,544,584 | 1,834,925 1, 768, 773 
Consumption.........-.-...----.-------. 1,419,131 | 1,638,398 | 1,360,042 | 1,650, 429 1, 892, 609 
Eetromangarsse: 
Domestic production. ................... 614, 626 647,617 577,346 719, 680 791, 260 
Imports for consumption. ............... 81, 307 98, 220 65,014 109, 048 119, 764 
o S. ... los cas Ee 20, 168 19, 696 6, 627 $80 633 
Consumption............................ 662, 214 670, 774 017, 745 774,852 883, 841 
Spiegeleisen:, 
Domestic production. ................... 134, 329 112, 610 78, 107 42, 375 77,017 
ports for consumptlon................ EE E 1, 737 8,595 |............ 
EXDOIS. eege 305 Lj 8 A 863 85 
Consumption............-.-.----..------ 120, 019 102, 392 75, 841 76, 280 80, 556 


Increased consumption of manganese ores, coincidental with re- 
duced receipts, resulted in a severe drain on the stocks of ore held at 
ferroalloy furnaces. Alloy-producing companies ended 1950 with 
approximately 720,000 short tons of ore on hand, and this inventory 
was reduced at a rate of 25 to 30 thousand tons a month during 1951. 
Imports were erratic, and some consumers were reduced to danger- 
ously low stocks. The demand for manganese alloys continued at a 
high level, and any interruption in alloy production could have had a 
serious effect on steel production. Under the authority of the Defense 
Production Act of 1950, the Defense Minerals Administration issued 
Mineral Order MO-2 covering manganese ore, effective April 1, 1951. 
The purpose of this order was to conserve and provide for the dis- 
tribution of manganese ore so as best to serve the interest of national 
defense and essential civilian production. The order provided that no 
person should deliver manganese ore or accept delivery of manganese 
ore except in accordance with the terms of an allocation authorization 
issued by the Defense Minerals Administration. Allocation restric- 
tions were limited: to metallurgical and chemical-grade ore, since the 
battery industry is restricted naturally to the use of specific grades of 
ore, 
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On June 27 General Services Administration was authorized to 
purchase manganese ore of domestic origin which was amenable to 
concentration to purchase specifications for the National Strategic 
Stockpile. On July 19 three depots for such purchases were opened— 
at Butte and Philipsburg, Mont., and Deming, N. Mex. Prices and 
grades of ore accepted at each depot varied with the type of ore 
available in the areas covered. At Butte prices started at $6.05 per 
long dry ton of ore with 12 percent manganese content and went up to 
$40.42 for ore containing 30 percent Mn; at Philipsburg the range was 
from $6.43 at 15 percent Mn to $34.81 at 30 percent Mn; and at 
Deming the range was from $6.10 at 15 percent to $76.00 at 40 percent. 
The Montana depots accepted only ore in which at least 90 percent of 
the contained manganese was present as a carbonate. The Deming 
depot imposed no restrictions as to the type of ore to be accepted other 
than it be amenable to concentration to the required specifications; 
for ore deliveries exceeding 200 long tons a month, payments were 
adjusted on the basis of laboratory-determined recoverability. 

On August 28 the functions of Defense Minerals Administration 
were split between Defense Minerals Exploration Administration 
and Defense Materials Procurement Agency. Assistance for explora- 
tion of areas geologically favorable for the discovery of new reserves 
was made the function of DMEA, while development loans and other 
assistance, along with ore purchasing and allocation of ores, became 
the function of DMPA. 
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Fiaure 1.—General imports and domestic production (mine shipments) of man- 
ganese ore. 1900-51. 
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Bureau of Mines manganese research made considerable progress 
in 1951. The pilot plant at Pittsburgh for extracting manganese 
from open-hearth slags was completed in part, and test runs were 
made in the experimental blast furnace, using open-hearth slags 
and ore from Aroostook County, Maine; there were indications that 
these materials were amenable to blast-furnace smelting with coke 
to recover the manganese in a high-phosphorus spiegeleisen. The 
converter to investigate the oxidation step of the proposed process 
was being constructed at the end of 1951. Work on open-hearth 
slags and Aroostook ore at College Park, Md., consisted of applyin 
standard ore-dressing techniques as well as various chemical and 
metallurgical methods to determine the most likely field of research. 
By the end of 1951 it was determined that mechanical means of 
beneficiation were unsuccessful and that the best results probably 
could be obtained from some form of an ammonium carbonate leaching 
Process. 

A cooperative agreement between the Bureau of Mines and the 
American Iron and Steel Institute, which provided assistance in the 
investigation of open-hearth slags and made larger funds and ad- 
ditional technical aid available, was signed on May 1. 

Plans were completed for the 50-ton-a-day pilot plant at Boulder 
City, Nev., and several portions of the plant were completed and 
tested. Meanwhile laboratory work of gathering information and 
data for use in the plant operation continued. When completed, 
the pilot plant would investigate beneficiation of lowgrade ores from 
Artillery Peak and other sources. 


DOMESTIC PRODUCTION 


Table 2 shows the various types of manganiferous materials shipped 
by domestic producers 1947 to 1951. 


TABLE 2.—Manganiferous raw materials shipped by producers in the United 
States, 1947-51, in short tons 


Metallurgical ore Miscellaneous ore 


Battery 
ore 


(25 
Year Manganese | Ferruginous | Manganifer- . | percent 
ore (85 per- Ce ganese X ous iron ore paneer D e 
cent or more | ore 0 o 10 per- 
Mn)  |percent Mn)| cent Mn) | "Siduum Mn 

1947...........- 125, 428 128, 562 1, 044, 961 227, 547 832 
e 119, 828 139, 680 1, 198, 523 291, 383 2, 462 
1949............ 110, 928 24,885 1, 052, 231 158, 902 1, 279 
1950............ * 122,044 115, 289 972, 328 183,842 | 11,507 |.-.......-]........-- 
1951............ 05, 255 106, 203 1, 117, 761 287,701 | 9,702 Tester erer 


Shipments of various grades of manganese-bearing ores during the 
last 5 years are given by States in tables 3 to 5. In addition, battery 
ores containing 35 percent or more manganese were produced in 
Montana and Nevada, and manganiferous zinc residuum was produced 
from New Jersey zinc ores. 
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TABLE 8.—Metallurgical manganese ore shipped from mines in the United States, 
. 1947-51, by States, in short tons 


1948 | 1949 | 1950 | 1951 1947 | 1948 


TABLE 4.—Ferruginous manganese ore shipped from mines in the United States, 
1947-51, by States, in short tons ! 


State 1947 | 1948 | 1949 | 1950 1951 State 1947 | 1948 | 1949 | 1950 | 1951 
Ariz......... oy) NIMES rS 224 || Nev......... 13,117| 8,707| 4,904| 8,942] 1,250 
Ark......... 2,094| 1,165| 5,555| 6,359| 1,429 || N. Mex..... 97, 007/122, 879|....... 74, 348| 79, 605 
(07157 AMEN AAA AA 386 640|........ Utah........ 7,198| 2,694| 4,981! 1,964| 1,369 
ae Se 5 yj PA DE GE AS EEN 6, 208| 2,462] 1,279|.......]......- 

d E AA A A A een EE —— —2= I—Ó— AAA I———- 
Minn........]|.......].--...- 3, 482| 16, 206| 14, 728 Total...... 129, 394/142, 042| 26, 164/115, 269/106, 203 
Mont.......- 3,671] 4,135| 5,517, 6,810| 7,598 


1 Includes miscellaneous ore containing 10 to 35 percent manganese. 


TABLE 5.—Manganiferous iron ore shipped from mines in the United States, 
1947-51, by States, in short tons 


State 1947 1948 1949 1950 1951 
Michigan AAA A AA A Lil andi dud 117,619 |...........- 
Minnesota... ene ee ene 1,044,961 | 1, 198, 523 986, 720 853, 632 1, 117, 522 
NO AAA eelere ee ée S/W deis 
LEE, E AAA KEE EE ie 
A A REESE USER DE Mes 1,044,961 | 1,198,523 | 1,052, 231 972, 328 1, 117, 761 


MINING BY STATES 


Arizona.—A. F. Denison shipped manganese ore containing (natu- 
ral) 52 percent manganese from Coconino County, U. S. Manganese 
shipped a (natural) 40-percent ore from Gila County, and Business 
Service, Inc., shipped a (natural) 37-percent ore. In addition, some 
eee of ferruginous ore of (natural) 28-percent manganese were 
made. 

Arkansas.—Denison Manganese Co. shipped a (natural) 37- 
percent ore and Westmoreland Manganese Co. a (natural) 50-percent 
ore from Independence County. Ferruginous ore of (natural) 27 
percent manganese also was a from Independence County. 

Minnesota.—The Hanna Coal & Ore Corp., Oliver Mining Co., 
and Pickands, Mather & Co. shipped manganiferous iron ore from 
Crow Wing and St. Louis Counties averaging (natural) 5.8 percent 
manganese. Ferruginous ore containing (natural) 12.2 percent. 
manganese was also shipped from Crow Wing County. 
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TABLE 6.—Manganese and manganiferous ores! shipped from mines, in the 
United States in 1951, by States 


Short tons 
Shippers Value 
Gross cant on: 
welght tent 
Man ese ore: 2 
ONG OOE a oes enone ne eee TOS 3 173 8 WM 
Keren 2 3, 718 1, 442 (3 
opus AAA se 3 100, 562 57, 362 3) 
a Moma cee Sale OLD ee 2 328 d 
New Mexico. .......................- ee eee eee 2 226 100 
DOGO us te acess O eos: 12 105, 007 59, 162 | 4 $6, 045, 452 
Ferruginous manganese ore: 5 
EIERE 1 224 64 (3) 
EEN 1 1, 429 395 (3) 
II MA 1 14, 728 1, 792 3 
tori o Mec 1 , 598 1, 809 3 
A A P CM 2 1, 250 347 3 
New Mexico......................- c c Lee erre. 5 79, 605 7, 965 à 
dee cons 1 1, 300 411 ) 
A BEE 12 106, 203 12, 783 4532, 197 
p?_Iooo XL 
Manganiferous iron ore: * 
ew Mexico. .................... ccc c cele e eee 1 239 24 n 
in oi. IN A 3 | 1,117, 522 64, 652 
A O deest 4 | 1,117,761 64, 676 4. 853, 789 


1 All metallurgical ores except shipments of battery oros as follows: Montana, 2 shippers, 9,482 gross 
weight, 4,074 manganese content; and Nevada, 1 shipper, 270 gross weight, 151 manganese content. All 
this battery ore contained 35 percent or more manganese (natural). 

2 Konten o percont or more manganese (natural). 

3 Not available: estimate included in total. 

4 Estimate. 

5 Containing 10 to 36 percent manganeso (natural). 

6 Containing 5 to 10 percent manganese (natural). 

7 Figure withheld to avoid disclosure of individual company operations, 


Montana.— Montana continued to be the leading manganese-ore- 
producing State, with 96 percent of the total domestic output. This 
position was due principally to the Anaconda Copper Mining Co., 
which processes crude ore from the Emma and Butte Hill mines in 
Silver Bow County into nodules containing (dry) 58.5 percent manga- 
nese. The Trout Mining Division of the American Machine & 
Metals, Inc., shipped ferruginous ore containing (natural) 23.8 per- 
cent manganese. Trout Mining Division, along with Taylor-Knapp 
Co., shipped 9,482 short tons of battery-grade manganese ore aver- 

I (natural) 43 percent manganese or 67 percent manganese 
dioxide. 

Nevada.— Western Electrochemical Co. shipped battery-grade ore 
containing (dried) 56 paon manganese from a new plant in Hender- 
son, Nev. Combined Metals Reduction Co. shipped metallurgical 
ore containing duh 46 percent manganese from Henderson, 
processed from low-grade ores from Lincoln County. Two other 
companies produced ferruginous ore averaging (natural) 28 percent 
manganese. i 

New Mexico.—The Deming purchase depot accepted the first 
shipment of ore late in November 1951, and deliveries for the balance 
of the year indicated a stimulation of small mines in the area. Two 
operators shipped ore containing (natural) 44 percent manganese, 
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5 operators shipped ferruginous ore containing (natural) 10 percent 
manganese, and 1 producer shipped manganiferous ore averaging 9.8 
percent manganese. The Luck Mining & Construction Co. produced 
the major portion of the ferruginous ore from the Boston Hill mine 
in Grant County. 

Utah.—One producer shipped ferruginous ore containing (natural) 
30 percent manganese. 


CONSUMPTION AND STOCKS 


The continuing expansion of steel production during 1951 created 
a heavy demand for manganese alloys and manganese ores, with the 
overall consumption of ores increasing 11 percent over 1950. In 
1951, as in 1950, domestic sources supplied 7 percent of the ore while 
foreign sources supplied 93 percent as compared with 10 percent and 
90 percent respectively in 1949. Dry-cell batteries consumed 2.5 
percent of the total and chemicals consumed 1.5 percent, the remain- 
ing 96 percent being consumed in metals industries. The stocks of 
ore held by industry showed an:zalarming reduction from 826,757 
short tons to 545,769 tons, a 34-percent decrease. In addition to 
decreasing in tonnage, inventories dropped in grade, particularly 
those held by alloy producers. As the stocks decreased, a smaller 
proportion of the higher grade ores was available, which was reflected 
in the drop in the grade of ferromanganese produced in 1951 as com- 
pared with 1950. 


TABLE 7.— Apparent consumption of manganiferous raw materials in the United 
States in 1951 


Ore and residuum 
containing 10 to 
35 percent Mn 


Ore containing 35 per- 
cent or more Mn 


Ore containing 5 to 10 
percent Mn 


Ma 
Short tons | content 
(percent) 


Short 


Domestic shipments.................. 105, 007 373, 954 18.00 | 1,117,761 5.78 

Imports for consumption. ............ 1, 902, 859 175, 261 20.02 A PA 
Total available for consump- 

LOD RA EEE 2, 007, 866 549, 215 1, 117, 761 5.78 


Table 8 shows the actual tonnages of manganese ore containing 
(natural) 35 percent or more manganese and manganese alloys con- 
sumed during 1950 and 1951 by the product for which consumed, 
together with consumers' stocks at the end of 1951. 
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TABLE 8.—Consumption of manganese ore and manganese alloys in the United 
States, 1950-51, and stocks Dec. 31, 1951, gross weight in short tons 


Category of use and form in which consumed 


Manganese alloys and manganese metal: 


Steel ingots and steel castings: 3 
Manganese ore: 


RI eS 


Total ferromanganese. ........................- 
Splegelelsen......................... lel c LLL Les 
BSilicomanganese..................-.--. ele LL esce 
Manganese metal and míscellaneous alloys......... 


Steel castings: 4 
Manganese ore: 


Domestie nee ene 


Total ferromangenese. ......................... 
Seelen RESEMBLE SH A OUEST NU S SUE] 


Manganese briquets.................. 2 c. Lc. ..... 


Total manganese ore. ...............-.. Leser. 


Dry cells: 
Manganese ore: 


DOMO ita daa 
Foreign......... cL Dae UAI MM RUN 


Total manganese ore.................-..- leere 


Chemicals: 
Manganese ore: 


(RE d EE 


Total manganese ore. .........- US 


For footnotes, see end of table. 


Quantity consumed In stock Dec. 31, 1951 ! 


nt Tm In bonded 

bonded warehouses 
warehouses only 

09, 441 116, 864 18,129 |............ 

1,421,053 | 1,593,891 422, 510 174, 803 

1,520,494 | 1,710,755 440, 630 174, 803 

e BE WEE 20, 782 8, 992 

Pies OA ER 4,439 |............ 
em A AA ) E 
EE TE EN E ) 3) 

2, 667 653 25 AAA 

858 1, 937 TIT leede 

3, 525 2, 590 118 EE 

688, 972 773,776 125, 347 |............ 

60, 731 51, 235 9,188 |............ 

739, 703 825, 011 134, 535 |............ 

59, 573 60, 204 29,531 |............ 

70, 303 77, 916 9,975 |............ 

(2) 1,335 204 lianas 

210 7 14 0 PRA 

477 910 233 AA 

687 917 504 WE 

23, 703 34, 701 6,988 |............ 

1, 399 2, 748 891 AAA 

25, 102 37, 449 7,879 ltda 

6,741 6, 820 1,638 |...........- 

8, 107 11, 851 1,960 |............ 

G 2, 337 595 |............ 

2 200| |. Q94|............ 

049 5, 930 3, 662 |............ 

57, 079 101, 024 65, 768 |...........- 

59, 128 106, 954 69, 430 |............ 

es 

8, 369 3, 191 1, 502 |... sou o 

37, 950 40, 936 19, 189 13, 509 

41, 319 44, 127 20, 691 13, 509 

Ge 

8, 603 4,733 664 |..........-. 

16, 673 22, 533 18, 189 |............ 

25, 276 27, 266 18, 703 |............ 
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TABLE 8.—Consumption of manganese ore and manganese alloys in the United 
States, 1950-51, and stocks Dec. 31, 1951, gross weight in short tons—Con. 


Quantity consumed | In stock Dec. 31, 1951 ! 


Category of use and form in which consumed At plant 
including In bonded 
1950 1951 bonded warehouses 
warehouses only 
Miscellaneous products: 
Ferromanganese: 
Deeg Wee $ 7, 203 14, 655 4,497 |..........-- 
edium-carbon........................... ll. l.ll.. ° 
EE } 12,844 6,726 2,253 loco. 
Total ferromanganese. ........................... 8 10, 047 21, 381 6, 750 |............ 
IS IA eege desen 5 9, 066 13, 532 4,217 lion is 
Sllieommanganesg. e lll... 5 910 3, 003 799 A 
Manganese briquets. Lll ll e eee 5 8, 427 16, 405 5,546 |............ 
Grand total: 
Manganese ore: 
Dome listada ii ia 116, 339 131, 378 24, 153 |...........- 
Birt) 9 -) A AN 1, 534,090 | 1,761, 231 §21, 616 188, 402 
Total manganese ore. .............. eee 6 1, 650. 429 | 8 1, 892, 609 ? 545, 769 188, 402 
Ferromanganese: 
VIE carbon. T ——— Á—— PH 719, 878 823, 132 | TEN Tm 
edium-carbon................ cL L LLL eee sels. i , 
KEE ) ssora | aam 
Total ferromanganese. ..._.......-.---.-..------- 774, 852 883, 841 169, 946 8, 992 
Spiegelelsen. cisco ree eR cece ease esac Es 76, 280 80. 556 39, 725 |............ 
Silicomanganese ._..............-------------------- ees 79, 320 92,770 8 12, 734 IA 
Manganese briouets 8, 427 18, 742 86,141 |...........- 
Manganese metal and miscellaneous alloys............. (2) 1, 585 8388 locuras 


! Excluding Government stocks. 

? Data not available. 

3 Includes only that part of castings made by companies that also produce steel ingots. 

4 Excludes companies that produce both steel castings and steel ingots. 

5 Data for 1950 not available; 1949 figures carried over to show approximate magnitude of consumption. 

¢ The greater part of the consumption of ore was used in the manufacture of ferromanganese and silico- 
STR Combining consumption of ore with that of ferromanganese and silicomanganese would result 

uplication. 
7 Excludes small tonnages of dealers? stocks. 
$ Excludes small tonnages of producers’ stocks. 


In 1951 the consumption of manganese as ferroalloys and directly 
charged ore was 13.2 pounds per short ton of steel manufactured 
compared to 13.6 pounds in 1950 and 13.2 in 1949. Of the manganese 
used per ton of steel in 1951, 11.9 pounds was in the form of ferro- 
manganese, 1.0 pound silicomanganese, 0.25 pound spiegeleisen, and 
0.05 pound ore, metal, and miscellaneous alloys. These data apply 
to the consumption of manganese in the manufacture of steel ingots 
and that part of steel castings manufactured by companies that also 
produce steel ingots. The companies reporting in this part of the 
survey are those reporting production of ingots and castings to the 
American Iron and Steel Institute. Adding the manganese con- 
sumed by those companies producing castings only, the total figure 
becomes 13.95 pounds, broken down to 12.5 pounds as ferromanganese 
1.1 pounds as silicomanganese, 0.25 pound as spiegeleisen, and 0.1 
pound as metal, ore, briquets, and miscellaneous alloys. 


a it cal TP, TOES re Ka 
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TABLE 9.—Ferromanganese and spiegeleisen imported into and made from do- 
mestic and imported ores in the United States, 1950-51 


1950 1951 


Gross Mn Gross Mn 
weight content weight content 
(short tons)|(short tons) |(short tons) (short tons) 


Ferromanganese: ! 


Lm ported A devis 109, 948 87, 493 119, 764 94, 946 
Domestic production—total.................. -------- 719, 680 553, 834 791, 260 601, 758 
From domestic ore 3.........-....------------------ 66, 426 51, 119 73, 512 55, 906 
From imported ore?. .............................- 653, 254 502, 715 717, 748 545, 852 
Em mmm AAA Te Lë 
TOU) A A A eet 829, 628 641, 327 911, 024 696, 704 
Splegeleísen: 3 
Imported- EE 8, 505 Bird AA A 
Domestic production §......-.-.-.-...--------------- 42, 375 8, 719 77,017 15, 735 
A r seul esu dae Nia E 50, 970 10, 438 77,017 15, 735 
Total available supply of metallic manganese in ferro- 
manganese and spiegeloisen....................-----]..--.-.----- 651, 765 |............ 712, 439 
Open-hearth, bessemer, and electric furnace steel 
e A A weet bee ca uec 90, 836, 075 |............ 105, 199, 848 |............ 
Percent Percent 


Percent of available supply of metallic manganese In: 


Ferromanganese and spiegeleisen imported. . ......... 13. 69 13. 38 
Ferromanganese made from imported ore............. 77.18 76. 62 
Ferromanganese made from domestic ore............. 7.84 7.85 
Speen made from domestic ore................. 1.34 2. 20 
erromanganese and spiegeleisen made from domestic 
A A se eee E A ee 9.18 10. 05 
Splegelelsen made and imported...................... 1. 60 2. 20 
Percent of Mn in ferromanganese of domestic orígin to 
total Mn in ferromanganese made and imported..... 8. 00 8. 00 
Percent of Mn in splegeleisen of domestic origin to total 
Mn In spiegeleisen made and imported............... 83. 63 100. 00 


s Dber of domestic plants making'Yerromanganese: 1950, 10; 1951, 14. 
stimated. 

3 Number of domestic plants nae Splegeleisen: 1950, 4; 1951, 5. 

d No spicgelelsen produced from foreign ore. 


Electrolytic Manganese.—The Electro Manganese Corp., Knoxville, 
Tenn., was the only producer of electrolytic manganese in 1951. 

Ferromanganese.—Ferromanganese production in the United 
States increased 10 percent to 791,260 short tons in'1951 compared 
with 719,680 tons in 1950. The following plants were active producers 
during the year: Anaconda Copper Mining Co., Anaconda and Black 
Eagle, Mont.; Bethlehem Steel Co., Johnstown, Pa.; The Electro 
Metallurgical Co., division of Union Carbide € Carbon Corp., Alloy, 
W. Va., Ashtabula, Ohio, and Niagara Falls, N. Y.; E. J. Lavino & Co., 
Sheridan, Pa., and Reusens, Va.; New Jersey Zinc Co., Palmerton, 
Pa.; Tennessee Coal, Iron & Railroad Co., Ensley, Ala.; United States 
Steel Co., Clairton, Duquesne, and Etna, Pa. Electro Metallurgical 
Co. and Anaconda Copper Mining Co. produced in electric furnaces, 
and New Jersey Zinc Co. produced by an aluminothermic reduction; 
the remaining companies produced ferromanganese in blast furnaces. 
Manganese ore consumed in the manufacture of ferromanganese 
totaled 1,527,420 short tons in 1951 of which 7 percent was of domestic 
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origin and 93 percent foreign, the same ratio as in 1950. In spite of 
the lower average grade of ore used in the production of ferroman- 
ganese, the recovery of manganese from the ore increased to 86.2 per- 
cent compared with 83.6 percent in 1950, 83.3 percent in 1949 and 
84.6 in 1948. Shipments from producing furnaces increased 9 percent 
in quantity and 5 percent in value from 1950. 


TABLE 10.—Ferromanganese produced in the United States and metalliferous 
materials consumed in its manufacture, 1947-51 


Ferromanganese produced Materials consumed (short tons) 


Manganese 
ore used per 


Manganese ore (35 per- 


ton of ferro- 
Year Manganese contained cent or more Mn, | Iron and non 
j ganese 
Short tons natural) p gl made (short 
ores tons) 
Percent | Short tons | Foreign | Domestic 
1047 A 614, 626 78. 67 483, 509 1, 340 1. 928 
o nn 647, 617 78. 42 507, 843 à 1. 989 
1949. ............ 577, 345 78. 33 452, 249 2, 540 2. 025 
1080 AA 719, 680 76. 96 553, 834 ; 382 A 1. 969 
19051.............. 791, 260 76. 05 601, 758 416, 813 110, 607 11, 667 1. 930 


TABLE 11.—Manganese ore used in manufacture of ferromanganese in the United 
States, 1947-51, by source of ore 


Source of ore 


Year Short | value Year Bhort | value 
106 E 493,808 | $61, 355, 778 || me, 560, 180 | $86, 463, 708 
A ce 614, 647 79, 972, 673 || 1950.....-..--.----.---.-. 731, 421 116, 043, 055 
198: 55 ee 650,193 | — 90,126,657 || 1051: :......------------- 795,745 | 122,346, 198 


| 


ge 321 


Silicomanganese.—The Bureau of Mines first published data on the 
consumption of manganese alloys for 1941, at which time the consump- 
tion of silicomanganese was 8 percent of ferromanganese. By 1951 
silicomanganese consumption had increased to 10.5 percent of ferro- 
manganese. Silicomanganese is used by the steel industry as a furnace 
block, as a deoxidizer, and for manganese additions. Although both 
silicon and manganese are good deoxidizers, silicon has the greater 
affinity for oxygen and thus protects the manganese. This property 
of silicomanganese in addition to the relatively low carbon content of 
the alloy makes it particularly useful for manganese additions to low 
carbon or high manganese steels. 

Spiegeleisen.— United States production of*spiegeleisen increased 
82 percent in 1951 to 77,017 short tons from 42,375 tons in 1950. 
Shipments from spiegeleisen furnaces increased 21 percent in quantity 
and 39 percent in value. Four companies produced spiegeleisen at 
five plants in 1951; Inland Steel Co., East Chicago, Ind.; New Jersey 
Zinc Co., Palmerton, Pa.; Tennessee Coal, Iron & Railroad Co., 
Ensley, Ala.; and United States Steel Co., Clairton and Etna, Pa. 
Virtually all of the material used in the manufacture of spiegeleisen 
was of domestic origin. 


TABLE 13.—Spiegeleisen produced and shipped in the United States, 1946-51 


Shipped from furnaces Shipped from furnaces 
Brodueedl .»—  ». | .— Produce . —  —]. | 
s et Short Ke ect Short 
S or ons or 
tons Value tons Value 
1946....-.-....-- 111,696 | 114,082 $3,793,673 || 1049............ 78,107 53, 888 $2, 972, 653 
1947............ 134,329 | 124,517 4,980, 030 || 1950...........- Eu 65, 163 3,875, 823 
9048... cana 112,610 | 108,960 5, 261,650 || 1051............ 77,017 79, 168 5, 368, 989 


Manganiferous Pig Iron.—Pig-iron furnaces consumed 1,132,409 
short tons of manganese-bearing ores containing (natural) over 5 
percent manganese in 1951. Domestic ore used totaled 943,928 tons 
and foreign ore 188,481 tons. Of the domestic material used, 829,575 
tons contained (natural) 5 to 10 percent manganese, 108,423 tons 10 
to 35 percent manganese, and 5,930 tons over 35 percent manganese. 
Of the foreign material used, none contained below 10-percent man- 
ganese, 87,457 tons contained (natural) 10 to 35 percent manganese, 
and 101,024 tons contained over 35 percent manganese. 

Battery and Miscellaneous Industries.—Manufacturers of dry cell 
batteries used 44,127 short tons of manganese ore in 1951, an increase 
of 7 percent over 1950; of this total 3,191 tons was domestic and 
40,936 tons foreign ore. Chemical plants used 27,266 tons, of which 
4,733 tons was domestic and 22,533 tons foreign ore. All ore used 
contained (natural) over 35 percent manganese. The principal use 
of chemical ore is in the manufacture of dyes, manganese sulfate for 
fertilizer, hydroquinone, and permanganates. Manganese ore for 
battery use should have a high content of available oxygen, with a 
minimum of iron and virtually no arsenic, nickel, copper, cobalt, or 
other metals electronegative to zinc. Preferably, battery-grade 
manganese ore should be poorly crystallized and consist of the gamma 
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oxide. Ore for chemical use usually is predominantly pyrolusite. 
Domestic ore used for chemicals is chiefly a semireduced oxide material 
soluble in sulfuric acid. 


TABLE 14.—Foreign ferruginous manganese ore and manganiferous iron ore 
consumed in the United States, 1947-51, in short tons 


Ferruginous manganese ore Manganiferous iron ore 
Source of ore 
1947 1948 1949 1950 1951 1947 1948 | 1949 1950 1951 
BUN AAA A A 4,673 2, 034 2 | 44,227 | 24,074 | 67,466 | 43,725 |....... > 
BC p:i A A PO A AN EE 1,058 |........ Lens ola FER 
REeVDU.-. ccnl O A A 92,905 | 87,455 |........|.....-.- O |-------- 
Mexico.............|--...... 52] Y AA A A PRA ASE A MR a 
Palestine...........[.-...-.- 10,876 RENE E, ER cabos lesa cece | PEERS A PES 
Total. ....-.-|-------- 10,428 | 4,679 | 94,939 | 87,457 | 45,785 | 24.074 | 67, 466 | 435, 725: 5 eos 


PRICES 


Manganese Ore.—Prices of manganese ore, containing 48 percent 
manganese, as quoted by E&MJ Metal and Mineral Markets, ranged 
from 92 to 96 cents per long-ton unit, c. i. f., United States ports, duty 
to account of buyer, at the beginning of 1951, to $1.20 to $1.25 per 
unit at the end of the year. These prices were quoted for current 
business while long-term contracts ranged from about 80 cents at the 
beginning of 1951 to 90 to 95 cents per unit at the end of the year, 
c. 1. f., United States ports, duty paid, on 48-percent manganese ore.! 
Foreign chemical ore increased about $5 per ton for 80 and 85 percent 
manganese dioxide to $65 to $70 and $75 to $80 respectively. Domes- 
tic material, 70 to 72 pacea manganese dioxide was steady at $45 
to $50 f. o. b. mines. uty remained at one fourth cent per pound of 
contained manganese; Cuba and the Republic of the Philippines 
material entered exempt from duty. 

Manganese Alloys.—The average value, f. o. b. producer’s furnaces, 
for ferromanganese shipped during 1951 was $153.75 per short ton 
compared with $158.65 in 1950. According to Iron Age, the selling 
price of ferromanganese in eastern centers in carlots was $185.24 
per long ton in January, rose to $186.25 in February, and held con- 
stant through the remainder of the year with an average price of 
$186.16. The average value for spiegeleisen was $67.82 per short ton, 
f. o. b. domestic furnaces, in 1951 as compared with $59.48 for 1950; 
the quoted price on a long-ton basis, as given by Iron Age, was $75 
throughout 1951. These materials were under price control by the 
Office of Price Stabilization from almost the beginning of 1951. The 
decrease in value of ferromanganese shipped from furnaces was due 
to the drop in the grade of the ferromanganese to lower than 78 per- 
cent manganese, at which point price penalties were invoked. 

1 The jong uon unit upon which the price of manganese ore is based is 1 percent of Tong ton (22.4 pounds) 


a 
of contained manganese. Prices of chemical ore are given on a per ton basis, with a mum requirement 
of manganese dioxide. : 
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FOREIGN TRADE? 


Imports of all grades of manganese ore (battery, chemical, and 
metallurgical) are shown by countries in table 15. These data include 
general imports of battery-grade ore totaling 68,282 short tons in:1951: 
55,571 tons originating in Gold Coast, 5,294 tons in French Morocco, 
4,256 tons in Cuba, 1,436 tons in India, 1,120 tons in Angola, 560 tons 
in Chile, and 45 tons in Mexico. This ore averaged 54.7 percent 
manganese or.86.8 percent manganese dioxide, and it is known that 
these imports include some receipts of chemical ore. Imports for 
consumption of battery ore totaled 65,685 short tons valued at 
$2,446,393 or $37.24 per short ton f. o. b., foreign ports. Of this total, 
Gold Coast supplied 52,974 tons valued at $1,981,090; French 
Morocco, 5,294 tons at $236,113; Cuba, 4,256 tons at $112,419; India, 
1,436 tons at $47,511; Angola, 1,120 tons at $50,000; Chile, 560 tons at 
$18,240; and Mexico, 45 tons at $1,020. 

Imports for consumption of ferromanganese increased 8.9 percent 
in 1951 over 1950 to 119,764 short tons while the value increased 23.5 
percent to $20,046,139. Exports of manganese ore and concentrates 
totaled 8,030 short tons valued at $465,897. 


3 Figures on inpor and exports compiled by M, B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 


302512—54——-58 
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TABLE 16.—Ferromanganese imported for consumption in the United States, 
1949-51, by countries 


[U. S. Department of Commerce] 


1949 1950 1951 
Country | E ES ES 
welg welg weig 
(short e Value (short e Value short (inet Value 
tons) | tons tons) ns) ons) 
Belgium-Luxembourg......].......].......].-.......- 170| $28,133|.......|.......[.........-. 
Canada.................... 32, 526| 25, 783|$4, 762, 495} 24, eid 19, 099} 3, 315, es 67, 374| 52, 878/$10, 918, 197 
¡SPA Heber A EE 87|  14,404|.......]|.......]. ...-..---- 
¡e AA rer 14 8 PE a set A Ge, [A AA A 
Br A PA A aco 19, 965] 15, 633| 2, 578, 054| 13, 356| 10, 444| 1, 714, 963 
Germany APA |p acc A D 110 95 26, 636 67 32 5, 198 
pen TEN TUR H 11 2, dt 622 504 80, 467 165 133 22, 773 
a A A EE. NEE" WE UE, osi IRR once uae DE, nae 
Norway....-.-------------- 32, 407 26, 320} 6, 534, 494| 60, 223| 48, 378] 9, 542, ke 38, 637} 31,344) 7,358, 514 
SB Wedel EIA A O eee eos 50 45 1, 160|........|.. E, E 
Bs Be A A PA E EE 4,122| 3,215 574, 08017. O A A 
United Kingdom... 225.4 [acoso [citen BE 58 45 12, AGA CM AAA MENT 
Diae] so] EA A Seve cmd 444 322 53, 070 165 115 26, 494 
Total....0----------- 65, 014| 52, 167/11, 305, 609/109, 948| 87, 493116, 237, 775/119, 764] 94, 946| 20, 046, 139 


TABLE 17.—8piegeleisen imported for consumption in the United States, 1945-51 3 


(U. 8. Department of Commerce] 


Value Value 


EH TECH HI BE ; $86, 217 
EE 3360 | 17,512 || 1950. .......-------------------- f 474, 259 
e T E EE E E Md on E13 EA MENA Menton apa 


1 Does not include minor quantities of splegeleisen under 1 percent “carbon. 
? Revised 


TABLE 18.—Ferromanganese exported from the United States, 1946-51 
IO, 8. Department of Commerce) 


—À—— N 5 ____ ___Q —— asas lageren Lo d P E 


eccemeseraceencecocssse | 2,901 | $381,104 || 1049........................ , $1, 360, 279 
—— 20,168 | 2,811,653 ||  —— 580 139, 876 
AA ee 2, 990, 645 || 1051... acere ree siet 206, 614 
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WORLD REVIEW 


World production of manganese ore from 1946 to 1951 is shown in 
table 19, insofar as the statistics are available, with average manganese 
content indicated where possible. These data are from official statis- 
tics of the countries, supplemented by information from semi-official 
and other sources. 


TABLE 19.—World production of manganese ore, 1946-51, by countries, in 
metric tons ! 


[Compiled by Pauline Roberts} 
Country £, Percent | 1948 | 1947 | ma | 1949 | 1950 | 1051 
North America: 
Canada (shipments).......|..........|.-..-..... 204 ai A A ausit ets 
qo A AA 36-50+-| 130, 764 50, 307 29, 073 62, 503 | 279, 209 154, 091 
Sere aod 5 31, 400 53, 53, 900 32, 400 64, 100 


Mexico 414 25, 000 800 
United States (shipments)..- 35+] 130,303 | 119,409 | 118,931 | 114, 427 | 2121, 971 95, 260 


Brazil (exports) ............ 38-50 149, 149 142, 002 141, 253 149, 896 | ? 148, 339 (3) 
S Elle te MIN 40-50 2 21, 885 19, 352 22,119 | 228,870 | 233, 530 4 42, 000 
urope: 

TOCCO. A uu Esas 60-62 15 |.......... 000 3150 320 2, 290 
PUN RAY Ll ecee i uc re RS 35-48 14, 780 33, 470 | 4 40, 000 Q) Q) (3) 
qa A A OE 30 8, 383 26,547 | 225,233 | 224, 302 16, 208 27,743 
Portugal. .....------------- 3545 5, 932 2, 444 280 508 798 7,615 
Rumaníia................... 30-36 18, 807 Q) 447,000 | 465, 000 (3) (3) 
Spain. cocsisosposcasccan=s 404-| 29, 589 22, 428 18, 525 18,651 | 319,002 21, 912 
Sweden........ anne 30+] 213,292 | 211,343 29,079 | 216, 110 11, 847 
U. $. 8, R. (estimate)...... 41-48  |1, 700, 000 11, 800, 000 It. 800, 000 |1, 500, 000 12, 000, 000 | 2, 000, 000 

"m Yugoslavia................. 304-| 47,000 | *11,700 | 412,000 |? 4 12, 000 18, 338 12, 743 
8: 
China- -sissoo puse 41 5 9, 600 20,000 | 422,000 (3) Q) Q) 
India. . 2.2 wenn nre Se 47-52 256, 975 458, 274 534,316 | 656, 190 | 2 807, 100 | 1, 179, 680 
TYAN AA ce ava OPI. EE J60-45 E A ri estes» 464,200 | 489, 360 3 
Japan- Lecce ce ue eeras ETE 32-40 29, 304 34, 473 55, 000 100, 000 134, 066 198, 000 
Philippines, Republic of... 35-51 [-......... 3,375 25, 565 26, 288 29, 867 22, 343 
Portuguese Indla........... 32-50+ (3) 7100 25,893 | 116,220 | 238, 220 86, 789 
di AA 30-50 2,370 5, 833 8, 327 25,002 | 232,178 50, 517 
ca: 
Angola............--.------ 50 1, 900 700 400 18, 600 9, 308 46, 192 
Belgian Congo............. 50+ 12, 231 17, 646 12, 765 12, 247 16, 990 70, 945 
WRI A 30+ 25 29 59, 919 138, 568 | 152,169 155, 364 
French Morocco. .......... 32-50 57, 990 114, 290 214, 412 | ? 233, 825 287, 265 372, 233 
Gold Coast (exports) 5...... 50+| 777, 583 598, 655 640, 088 752, 963 | 1 722, 784 819, 018 
Southern Rbodesia.........|..........]-.........]- ........- 10 166 O GER 
South-West Africa. ........|.-........]- -..--.... |. -.-......]- -........]- -....-.-. 993 6, 560 
Spanish Morocco........-.-| 50 |-...-----.-|---------- 13 653 136 4 900 
Tunisia. ....--.------------ 45-40. AAA E: PERA AA AAA AA 
o Union of South Afríca...... 40-50 237,897 | 288,213 | 276,393 | 655,175 | 790, 937 758, 870 
ceania: 
Australia.........-.........]--.......- 1, 407 1, 804 3,502 | 213,303 | 215, 108 4 8, 600 
Fil.scacresasegeeuecssssonleatauszaselUsseaseesedkazseene 71 02 7 
New Caledonia............ 45-48. AA A E 2, 100 3 5, 392 20, 135 
New Zealand...............|-......... 408 2 335 533 310 35: 
PADUA. NS IEA 44 83 (3) 29163 ? 60 *21 
Total (estimate)..........|.......... 3, 700, 000 |3, 900, 000 |4, 200, 000 |4, 800, 000 |5, 800, 000 | 6, 500, 000 


1 In addition to countries listed, Argentina, Bulgaria, and Korea have produced manganese ore; data of 
output are not available, but estimates for them are included in the totals. Czechoslovakia, Germany, and 
Northern Rhodesia report production of manganese oro, but it is believed that the product so reported 
averages less than 30 percent Mn and therefore would be considered ferruginous manganese ore under the 
pier used in this report, and the output not included in this table. 

e gure. 

3 Data not available; estimate by chapter author included in total. 

* Estimate. 

$ Incomplete data. 

: ae E ended March 20 of year following that stated. 

xports. 
5 Dry weight. 
9 Fiscal year ended June 30 of year stated. 


MANGANESE 827 


Brazil. —Three new deposits of manganese ore discovered recently 
were in production. One deposit is near Sao Felipe, State of Espirito 
Santo, another at Chapadao, Guacui in the same State, and the third 
is at Betim, State of Minas Gerais.* United States Steel Corp. was 
granted the exploration rights to the manganese deposit at Urucum 
and negotiated a loan from the Export-Import Bank for development 
of the property.* Following the grant of the exploration rights and 
the negotiation for the loan, it was found that the arrangements were 
apparently contrary to Brazilian laws on concessions and on operations 
oí foreign companies. This matter was then placed in the Brazilian 
courts, and activity stopped. Although development of the Urucum 
deposit was still of interest, it appeared that some new arrangements 
would have to be made in the future. Bethlehem Steel Co. was 
interested in developing manganese deposits at Amapa, which would 
reque more development than Urucum, owing to their geographic 
ocation. | 

Chile.—The Fabrica Nacional de Carburo y Metalurgica was 
operating a flotation mill and a ferromanganese plant at Nos for the 
production of the alloy from the manganese ores of the Corral Quemada 
mines near Coquimbo. Smelting was done in electric furnaces, 
presumably with hydroelectric power.’ This company intended to 
enlarge its operations with an additional ferromanganese installation 
at Huachipato. 

Costa Rica.—Small shipments of manganese ore have been made 
from a concession in Guanacaste Province operated by Minerals 
Operating Co., a subsidiary of the Latin American Resources Develop- 
ment. 

French Morocco.—To facilitate moving manganese ore mined from 
the deposits south of the Atlas Mountains to the port of Marrakech, an 
aerial tramway was being constructed over a distance of 28 kilometers. 
This was expected to eliminate the most difficult part of the trans- 
portation, the cost of which represented nearly two-thirds of the 
export selling price.’ | 

Greece.— The Economic Cooperation Administration authorities 
were to finance attempts to speed production of Greek manganese 
ore by contributing about 70 percent of the cost of exploration, the 
loans to be repaid by deliveries of ore to the National (United States) 
Strategic Stockpile. 

India.—The Shivraiour Syndicate, one of India's largest producers, 
entered into contracts for about 75 percent of its production for the 
next 3 years and planned to spend $100,000 to expand production 
facilities.? Indian officials announced that the export quota for high- 
grade ore was 800,000 long tons, with no limit on low-grade ore.!? 

Philippines.—The Luzon Stevedoring Co. took over the operations 
of the Palawan Mining Co. in Busuanga, and a large output was 
expected from this prominent prewar producer. Current high prices 
for manganese ore have stimulated mining, and about 2,000 tons a 

3 Mining World, vol. 13, No. 2, February 1951, p. 49. 

4 Mining world, vol. 13, No. 6, May 1951, p. 52. 

Engineering and Mining Journal, vol. 152, No. 4, April 1951, pp. 170 and 172. 

$ Engineering and Mining Journal, vol. 152, No. 7, July 1951, pp. 208, 209 

6 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 2, August 1961, p. 20. 

q Mining World, vol. 13, No. 5, April 1951, Vie 
ngineering and Mining Journal, vol. 62, No. 5, May 1951, p. 140. 


* Engineering and Mining Journal, vol. 152, No. 5, May 1951, p. 144. 
10 Mining World, vol. 13, No. 7, June 1951, p. 48. 
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month is being shipped from Bohol, now the most important producing 
area in the Philippines." 

South-West Africa.—A report was given to the South African 
Minerals Corp. by a consulting engineer on the recent discovery 
northeast of Okahandja in the Otjiqarongo field. The report stated 
that the discovery was of great value and suggested an annual pro- 
duction rate of 70,000 tons. The prospected portion is 20 miles long 
and varies in width from 10 to 150 feet. The deposit is about 210 
miles from the port of Walvis Bay.’ Later in 1951, South African 
Minerals announced an arrangement with U. S. Steel Corp. for regular 
shipments of manganese ore from properties in South-West Africa. 
It was indicated that this ore would be concentrated to about a 
48-percent product.” 

11 Engineering and Mining Journal, vol. 152, No. 7, July 1951, p. 211. 


12 Mining World, vol. 13, No. 2, February 1951 , D. 
13 Engineering and Mining Journal, vol. 152, No. 5, May 1951, p. 145. 


Mercury 
By Helena M. Meyer and Gertrude N. Greenspoon 


A 
GENERAL SUMMARY 


ONSUMPTION of 56,848 flasks of mercury, second only to the 
all-time annual peak established in 1945, was the outstanding 
feature of the mercury industry in 1951. Other features were the 

high though not record rate of imports, reversal in the downtrend in 
domestic production that followed the 61-year peak of 1943, and the 
top annual-average price for all time. 

The completion and placing in operation in November of a new large 
chlorine and caustic-soda plant using mercury cells at Saltville, Va., 
was the chief reason for the record peacetime mercury consumption. 
The assurance that additional similar plants would begin to operate 
in 1952 indicated that withdrawals of mercury from new supply or 
stocks would continue large for another year at least. Except for 
chlorine and caustic-soda manufacture, the agricultural use of mercury 
made the most spectacular gain in 1951; most other uses took smaller 
quantities of mercury in 1951 than 1950. 

Production of mercury in the United States did not rise in response 
to the high prices of 1951, as at the outset of World War II, despite 
seemingly similar stimulation. The history of price fluctuations in 
that war was fresh in producers’ minds, and they sought some assur- 
ance as to price stability before they expanded production. Produc- 
tion did increase to 7,293 flasks (61 percent more than the 4,535 flasks 
in 1950), but the latter total was the smallest annual quantity, by a 
substantial margin, in 100 years. Except for 1950, the output in 1951 
was the lowest since 1922. Output in the fourth quarter of 1951 was 
3,270 flasks or 45 percent of the annual total. 

Because world production capacity is adequate for known world 
needs and because the United States National Stockpile is more com- 
fortably supplied with mercury than with most other strategic com- 
modities, mercury was put low on the list for aid under the Defense 
Production Act. The Defense Minerals Administration decided that, 
under conditions prevailing in 1951, mercury was ineligible for pro- 
duction expansion assistance, that is, Government production loans, 
Government purchase contracts, and tax amortization benefits. It 
‘was decided, however, that exploration loans would be granted to 
properties that fulfilled established specifications. 'These loans were 
granted on a matching-funds principle, the Government meeting 75 
percent and the operator 25 percent of costs. 

Mercury prices were rising sharply as the year began, and quotations 
were $225 to $227 a flask at the end of January. The General Ceiling 
Price Regulation, approved by the Economic Stabilization Agency on 
January 26, provided that prices be held at not to exceed the highest 
level prevailing ffm December 19, 1950, to January 25, 1951, inclu- 
sive. This regulation established ceilings on an individual basis, and 
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TABLE 1.—Salient statistics of the mercury industry in the United States, 1942—46 
(average) and 1947-51 


[Flasks of 76 pounds} 


Production: l.c coc stele eu e n nr el 39, 315 23, 244 14, 388 9, 030 4, 535 7, 293 
Number of producing mines. ............- 110 37 20 23 16 47 
Average price per flask: New York. .....- $148. 61. $83. 74 $76. 49 $79. 46 $81. 26 $210. 13 
Imports for consumption.................|] 37,762 13, 008 31,951 | 103, 141 56, 080 47, 860 
o A EEN See 685 884 526 577 447 241 
Consumption..............-..------------ 48, 216 35, 581 46, 253 39, 857 49, 215 56, 848 


as most domestic producers had .not sold metal during this period a 
problem was created. In such cases the Office of Price Stabilization 
was called upon to determine ceiling prices. On August 10 mercury 
was exempted from price control, along with some other strategic 
items, by General Overriding Regulation 9, Amendment 4. Quoted 
prices were at their lowest level of the year in the third quarter and 


United States percentage of world production 


PERCENT 


United States consumption 


ACH a] 
N 
Ze o 


f 


` 
Sa 


` THOUSANDS OF 76-LB. FLASKS 


p 


DOLLARS PER 76-LB.FLASK 


jm 


FIGURE 1.—Trends in production, consumption, and price of mercury, 1915-51. 
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advanced to the year's highest level in the final quarter. 'The average 
quotation for the year—$210 a flask—established a new annual peak. 
The previous record price of $196 in 1942 doubtless would have been 
exceeded in the early part of World War II, except for ceiling price 
limitations established by the Office of Price Administration. The 
development of adequate supplies of mercury during the war, however, 
resulted in the price falling far below ceiling limitations for many 
months before the war's end. 

Imports (general) of mercury were 44,925 flasks—26 percent, less 
than in 1950 and 54 percent less than in 1949 —but were greater than 
in all earlier years except the war years 1945 and 1943. Metal moved 
into the United States during 1951 at a relatively uniform quarterly 
rate. The four chief suppliers—Italy, Spain, Yugoslavia, and Mexico, 
in order of importance—were the same as in 1950, although the 
positions of Italy and Spain were reversed. Of the 1951 total 39 
percent came from Italy and 30 percent from Spain. Mercury came 
to the United States again in 1951 from countries that are normally 
importing areas; the metal possibly represented, in large part, mercury 
obtained for speculative purposes, following the start of Korean 
hostilities in June 1950, and reexported. | 

Mercury exports, always small, fell from 447 flasks in 1950 to 241 
in 1951; reexports dropped from 886 flasks to 675 during the period. 

Industrial stocks of 35,619 flasks in the hands of producers, -con- 
sumers, and dealers at the beginning of the year were abnormally 
high, owing in large part to accumulation of metal for the Saltville, 
Va., chlorine plant. At the end of the year, the reduced inventories 
of 30,172 flasks no longer included metal held for the Saltville plant, 
which was then in operation, but included substantial quantities 
held for planned new installations at McIntosh and Muscle Shoals, 
Ala., and Plymouth, N. C. 


DOMESTIC PRODUCTION 


Production in the United States rose 61 percent in 1951, but this 
increase seemed large only by comparison with the 100-year record- 
low quantity in 1950; output in 1951 was less than in any other year 


TABLE 2.—Mercury produced in the United States, 1948-51, by States 


Pro- | Flasks Pro- | Flasks 
Year and State ducing | of 76 Value ! Year and State ducing | of 76 
mines | pounds mines | pounds 
EE 1 1 $7, 049 Californía.......... 14| 8, Pie $312, 851 
California.......... 18 | 11,188 855 Nevada............ 1 
o E AT 1 3 41, 534 Oregon............ 1 b 
Nevada............ 4| 1,206 92, 247 — 
Oregon............ 1| 1,351 108, 338 Total............ 16 | 4,535|. 
'Total............ 20 | 14,388 | 1,100, 538 || 1951: 
> 2222 === Arizona and Texas. 8 77 
1949: California.......... 27 | 4,282 
Alaska............. 1 100 7, 946 Idaho..........-.-. 1 357 
California.......... 15 | 4,403 857, 014 Nevada............ 12| 1,400 
Nevada .......... 5| 4170 331, 348 Oregon............ 4| 1177 
Oregon............ 2| 1,107 92, 730 
Totali... 47 | 7,293 | 1, 532, 478 


Total............ 23 | 9,930 789, 038 


1 Value calculated at average price at New York, 


832 MINERALS YEARBOOK, 1951 


since 1922. The 1951 output supplied 13 percent of domestic con- 
sumption despite the all-time peak annual-average price. Evidently 
producers feared reversal of the rapid price gains and a possible 
precipitous slump. The ability of foreign producers to supply fore- 
seeable mercury demand at more favorable costs for the short term, 
atleast, deterred expansion of domestic production. 

Most of the increase in output was in the final quarter, when 45 
percent of the total was produced. Even at the expanded rate in 
October to December, however, output amounted to only 75 percent 
of the 1935-39 quarterly average and to only 28 percent of the quarter- 
ly rate in 1940-43, when output had responded to the rapid price 
gains of that period. If prices for mercury are “deflated” by changes 
in the Bureau of Labor Statistics general index for wholesale commod- 
ities, the peak 1951 price is reduced substantially. Actual and ad- 


justed prices follow: 
Average annual prices (range) 
Actual Adj 


usted 
1095590..-22 2222. le tee cee Cece $71. 99 to $103. 94 $90 to $135 
SA A RA 176. 87 to 196. 35 225 to 199 
E AA A td e 81. 26 50 
195b ii cs a a e 210. 13 116 


TABLE 3.—Mercury produced in the United States, 1944-45, by months, and 1946- 
51, by quarters, in flasks of 76 pounds 


Month 1944 1945 1946 1947 1948 1949 1950 1951 
January AA es 4,400 | 2,500 
February......-.--..----..---------- 3,800 | 2,700 |? 5,550 | 6,100 | 5,300 | 1,440 | 1,700 880 
A een 3, 3, 000 
9 a) y EE 3,700 | 3,000 
OY Merc e ORE 3,400 | 3,300 |? 7,000 | 5,700 | 3,600 | 1,460 | 1,010 1, 400 
A Een 3,000 | 3,000 
RE 2,700 | 3,600 
August dee eet 2,500 | 3,300 |? 6,500 | 5,850 | 3,150 1, 100 1, 600 
September........................... 2,500 | 2,050 6. 980 
October. ......---------------------- 2,700 | 1,200 , 
November................-.........- 2,300 | 1,350 |? 6,150 | 5,550 | 2,050 630 3, 270 
TI MMM 2,500 | 1,600 
Total: Prelimlnary............ 37,300 | 30, 600 , 200 | 23,200 | 14,100 | 9,880 | 4,440 7, 150 
WMG) AAA 37, 688 | 30, 763 | 25,348 | 23,244 | 14,388 | 9,930 | 4,535 7, 293 


The number of mines that contributed to total production in 1951 
was three times that in 1950. Of the 47 properties that produced 
some metal during the year, however, 9 supplied 93 percent of the 
total. The largest producers were as follows: 

California.—Contra Costa County, Mount Diablo mine; San Benito 
County, Juniper and New Idria (including San Carlos); Santa Clara 
County, New Almaden dumps; Sonoma County, Culver-Baer and 
Mount Jackson (including Great Eastern) mines. 

Idaho.—Valley County, Hermes mine. 

Nevada. —Humboldt County, Cordero mine. 

Oregon.—Douglas County, Bonanza mine. 

Of this group the Mount Diablo, Hermes, and Bonanza mines did 
not operate in 1950; the Mount Diablo did not begin to produce until 
the final quarter of 1951. All of the large contributors in 1951 had 
produced substantial quantities of mercury in the past. 

In 1950, 11 mines supplied 99 percent of the United States total; 
in 1949, 7 mines produced 98 percent, but in 1942 it took 34 mines 
to furnish 89 percent. 
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TABLE 4.—Mercury ore treated and mercury produced therefrom in the United 
States, 1927-51 1 


(That material from old dumps which is not separable is included with ore] 


Mercury produced Mercury produced 
Ore i due d 
rea 
ag (short | Flasks of | hounds SS (short | Flasks of | bounds 
r ton ons per ton 
76 pounds of ore 76 pounds of ore 
LEE 90, 969 10, 711 8.1 || 1940................. 449, 940 37, 264 6.3 
19028. EE 142, 131 14, 841 7.9 || 1941................. 652, 141 43, 878 5.1 
1929...............-- 248, 314 19, 461 6.0 || 1942. ................ 360 49, 066 5.1 
AAA 288, 18, 719 4.9 || 1943.................] 613, 111 50, 761 6.3 
1931... 260, 471 625 6.6 || 19044...............-- , 385 37, 9.4 
LV AA 108, 118 11, 770 8.3 || 1948................. , 009 29, 754 10.8 
EE 78, 089 381 8.2 || 1946...........-.....] 157, 469 24, 9 12.0 
1004. ozono inue 126, 931 13, 778 8.2 || 19047................- 139, 311 22, 823 12. 5 
Ir AS 135, 100 15, 280 8.6 || 19048................. 220 13, 891 10. 2 
1986.........-....... 141, 962 14, 007 7. 5 || 1949...............-- 71, 977 9, 745 10.3 
NGS) AAA 186, 578 16, 316 6.6 || 1050................. 35, 115 4, 312 9.3 
pede COR 199, 954 17, 816 IL ee 81, 067 6.5 
1039................. 101, 802 8, 505 7.9 


5 a udag mercury produced from placer operations and from clean-up activity at furnaces and other 
The long-time downtrend in grade of mercury ore treated in the 
United States was interrupted in 1944—47 but subsequently has been 
resumed; in 1951 the average grade was 2.8 pounds per ton lower 
than in 1950, 3.8 pounds under 1949, and 6 pounds under 1947. 

In addition to the mercury produced at the mines in 1951, at least 
2,000 flasks (the same as in 1950) was reported produced from old 
battery plates and other scrap compared with 1,385 flasks in 1949. 
Additional unreported quantities doubtless were recovered. 


REVIEW BY STATES 


Arizona.—A few flasks of mercury were reported to have been 
purchased from a property on Slate Creek adjoining the Ord mine. 
This is the first production reported since 1946. 

California.—Production in California increased 11 percent in 1951, 
and the State retained its rank as the leading mercury-producing 
area in the United States; it contributed, however, only 59 percent 
of the total compared with 85 percent in 1950 and 69 to 45 percent 
in 1945 to 1949, inclusive. The Mount Jackson (including Great 
Eastern) mine, Sonoma County, continued to be the largest producer, 
not only in California but in the United States as well. Production 
came from 26 other properties, a total of 27 compared with 14 in 
1950; 7 of the foregoing properties reported production from clean-up, 
dump, or placer operations. Ten counties—Contra Costa, Del Norte, 
Fresno, Lake, Napa, San Benito, San Luis Obispo, Santa Clara, ` 
Sonoma, and Yolo—reported production in 1951. 

Mercury produced in Contra Costa County came from the Mount 
Diablo mine, where a rotary furnace was used. 

All production in Del Norte County was from the Patricks Creek 
(Webb) mine, where more than one operator was active during 
the year. 

At the Archer mine in Fresno County the 80-ton Gould furnace 
was operated intermittently for 4 months; 72 flasks of mercury were 
produced. 
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The Sulphur Bank, Abbott and Mirabel mines made the small 
output reported in Lake County. 

Mercury was produced from old mine dumps at the James Creek 
and Knoxville mines, and some was recovered from sand and gravel 
washed down from dumps at the Oat Hill, all in Napa County. 

In San Benito County nine properties contributed to the county 
total of 971 flasks. The New Idria mine—leading producer in the 
United States during World War II and second only to New Almaden, 
Santa Clara County, in total output from the start of production 
in this country over 100 years ago—resumed mining operations in the 
third quarter of 1951 and was the fourth-largest producer for the 
year as a whole. The property had been idle, except for clean-up 
activity, since 1948. In all, 7,671 tons of ore was mined and fur- 
naced in 1951 and produced 643 flasks of metal; an additional 60 
flasks resulted from treating dump material. The operator con- 
centrated on reopening and repairing the mine, which had caved 
badly during the shut-down period. Extensive repairs to plant and 
surface equipment were also necessary. The mine is equipped with 
four 5- by 56-foot rotary furnaces. Some of the ore produced at the 
Juniper mine and the entire North Star tonnage was treated in New 
Idria’s plants. Other productive properties in the county were the 
Valley View (Panoche), which had more than one operator, the Lone 
Oak, and Aurora (at all of which retorts were in use), and three others. 

In San Luis Obispo County a small quantity of mercury was pro- 
duced from a test run at the Rinconada mine. 

Mercury was produced by several licensees at the New Almaden 
property as well as at the Guadalupe mine, both in Santa Clara 
County. All output at New Almaden ceased when the property was 
leased to the Cordero Mining Co. late in the year. The company 
obtained a Defense Minerals Exploration Administration contract to 
explore the property. 

The Mount Jackson (including Great Eastern) mine, Sonoma 
County, was one of only three large mines in operation throughout 
the year. The Culver-Baer and Dewey-Buckman (formerly Dewey- 
Geyser) mines also produced in 1951; both used rotary furnaces. t 
the Culver-Baer, production in 1951 substantially exceeded that in 
1950. Production at Dewey-Buckman was incidental to the main 
activity of developing ore, moving the furnace from the Contact mine, 
and other preparatory work. V. C. Harrison produced mercury in a 
retort at the Ella B. Eureka property. 

A small quantity of mercury was recovered at the Reed mine, 
Yolo County. ` 

Idaho.—The Hermes mine, Valley County, inactive since July 1948, 
resumed output in 1951 and was the only producer in the State. In 
all, 357 flasks were produced from 3,200 tons of ore treated in one of 
the two 80-ton rotary furnaces at the mine. As in 1948, the mine 
ranked fifth in the United States. 

Nevada.—Nevada ranked second to California in output of mer- 
cury in 1951, a position held also in 1950 and 1949. The Cordero 
mine, Humboldt County, resumed production in the latter part of 
the year; it was the second-largest producer in the United States for 
the year as a whole, as it was in 1950, when production likewise was 
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restricted to less than a 6-month period. Other counties that pro- 
duced some mercury in 1951 were Esmeralda, Nye, and Pershing. 
Twelve properties were productive. 

In Humboldt County, in addition to the Cordero, the Cahill, Gray- 
son Group, and Turillas mines also reported production. At the 
Cahill 29 flasks were recovered from 162 tons of ore treated in a rotary 
furnace. The operator was driving under existing workings in an 
effort to cut favorable structures at depth. Ore was retorted at the 
Grayson and dump material at the Turillas. 

Elsewhere in the State production came from small retort opera- 
tions at the Red Rock, in Esmeralda County; the Quicksilver Stone 
No. 1, Nevada Cinnabar, A & B, and Mercury Mine, in Nye County; 
and Hillside and one other, in Pershing County. One productive 
small mine, also in Pershing County, is equipped with a furnace: 

Oregon.—Production of mercury resumed importance in 1951 with 
reopening in March of the Bonanza mine, Douglas County, closed 
since November 1949. At the mine, from which came all but a very 
small part of the total for the State, 12,180 tons of ore were mined and 
treated in a 4- by 6-foot rotary furnace, yielding 1,160 flasks of mercury. 
A 14-foot Herreshoff furnace at the mine was not operated. The 
Bonanza was the third-largest producer in the United States in 1951. 
Extensive development work was reported being carried on at both 
south and north extremities of the Bonanza vein. Most of the pro- 
duction in 1951 came from the 370 and 500 levels of the mine. along 
the south ore zone, which had been bypassed for many years. ` 

The Bonanza-Nonpareil district was described.: y 

Small quantities of mercury were produced in Oregon also at the 
Maury Mountain mine, Crook County; at the newly discovered prop- 
erty known as Deer Creek, in Grant County; and from cleaning-up 
operations at the Black Butte mine, Lane County. | 

According to & report describing the mercury deposits of the Horse 
Heaven district, cinnabar was discovered in commercial quantities in 
this district (north-central Oregon) in 1933, and the district has pro- 
duced 15,000 flasks since then. "The report states that most of the 
metal came from the Horse Heaven mine but that the Axe Handle 
has produced about 150 flasks.? The district was idle in 1951. | 

Texas.—Mercury was produced in Texas in 1951 for the first time 
since 1945. "Two properties in Brewster County made the small pro- 
duction, the major part of which was from cleaning-up operations at 
a Scott furnace. 


CONSUMPTION AND USES 


The record peacetime consumption in 1951 resulted chiefly from the 
putting into operation of a new chlorine and caustic-soda plant late 
in the year. Such use of metal is not dissipative, although some mer- 
cury is lost in operating the plant. Were demand for chlorine and 
caustic soda to decline markedly or very urgent demands for mercury 
develop, the metal in chlorine plants and in such other plants as 

1 Brown, R. E. and Waters, A. O., Quicksilver Deposits of the Bonanza-Nonpareil] District, Douglas 
County, Greg.: . 8, Geol. Survey Bull. 955- F, 1951, pp. 225-251. $ Am | 
3 W A. C., Brown, Randall E., Compton, Robert R., Staples, Lloyd W., Walker, George W., and 


aters, A. C., wn,R 
Williams, Howel, Quicksilver Deposits of the Horse Heaven Mining District, Óreg.: U. 8. Geol, Survey 
Bull. 909-E, 1951, pp. 105-149. ` ` : 
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TABLE 5.—Mercury consumed in the United States, 1947-51, in flasks of 76 pounds 


Use 1947 1948 1949 1950 1951 
Pharmaceuticals.........................-. ee ess 3, 047 3,382 8, 443 5, 096 2, 761 
Dental preparations. ee lll ll. 1 785 ! 994 1 963 1 1, 458 1 803 

minate for munitions and blasting caps. ......... 523 441 149 289 494 
Re EE 5, 617 7, 048 4, 667 4, 504 7,737 
Antifouling AAA 760 996 1, 683 3, 133 2, 500 
Electrolytic preparation of chlorine and caustic soda... 693 806 755 1, 309 1, 543 
Qi ing j^ A TCR 5,078 3, 262 2, 520 2, 743 2, 635 
Electrical apparatus. see ie rrr t Rm 1 6, 763 ! 6, 471 17,323 | 112,049 1 10, 250 
Industrial and control instruments.................. 1 5,304 1 5, 653 1 5, 016 1 5,385 1 6, 158 
AA e raras 138 165 192 154 
AAN oie ce cl EEN 333 442 345 646 524 

C0 RE 1 4, 689 1 6, 499 1 6, 642 1 7,600 18,776 
EIERE edel ee 1,761 10, 116 6, 186 3,911 12, 513 
POU AAA E ac 35, 581 46, 253 39, 857 49, 215 | 56, 848 


1 A partial breakdown of the “'redistilled” classification showed 48 percent was for instruments, 9 percent 
for dental preparations, and 34 percent for electrical apparatus in 1951, compared with a range of 53 to 
51, 16 to 10, and 22 to 16, respectively, in the 4-year period 1947-50. 


mercury-boiler installations could be reclaimed and reused. If and 
when such plants are dismantled the metal reclaimed and used for 
other purposes is not included in Bureau of Mines statistics as con- 
sumption. 

Consumption of mercury for agricultural purposes made a note- 
worthy increase to 7,737 flasks—72 percent above 1950. The manu- 
facture of industrial and control instruments took 14 percent more 
than in 1950. Both uses consumed more mercury than in any other 
year in the period 1939 to date covered by detailed consumption data. 


TABLE 6.—Mercury consumed in the United States, 1944-45, by months, and 
1946-51, by quarters, in flasks of 76 pounds 


Month 1944 1945 1946 1947 1948 1949 1950 1951 
[ETT EE 3,400 | 5, 200 
February.......-.-..-..---.--------- 3,7 5,100 |> 6,800 | 9,000 | 10,000 | 10,400 | 10,600 | 16,000 
IE A A 3, 6, 100 
ADT scccccwcdesscdiveevesncedceccccs 3, 7, 500 
AE 3,100 | 8,900 |? 8,100 | 8,500 | 15,700 | 7,600 | 11,300 | 11,600 
AAD N a EEN 3,400 | 8,500 
AKE EEN 3,000 | 6,600 
TEE 3,900 | 5,300 |} 7,400 | 7,700 |- 9,400 | 8,000 | 12, 400 7, 400 
SeptemMmber......------2...- s... 3,900 | 3,100 
o A cece ceseckc MOUSE EE ; 3, 100 
November... nun ue i 2,500 |? 8,900 | 9,900 | 10,300 | 13,900 | 15,300 | 21,600 
December..........................- 3,900 | 2,000 
Total: Preliminary............ 42, 900 (o 009 31, 200 | 35, 100 | 45,400 | 39, 900 | 49,600 | 56, 600 
A e un 62, 429 | 31,552 | 35, 581 | 46, 253 | 39,857 | 49, 215 | 56, 848 


Most mercury uses took less metal in 1951 than in 1950; pharma- 
ceuticals and dental preparations showed drops of 54 and 45 percent, 
respectively; electrical apparatus consumed 15 percent less mercury 
than in 1950. 

Four new chlorine and caustic-soda plants using mercury cells were 
. planned to go into operation in the near future. These are at McIn- 
tosh and Muscle Shoals, Ala.; Calvert City, Ky.; and Plymouth,N. C. 
In addition, some currently operating plants were being enlarged. 

An extensive program for relighting 334 miles of the 1,350 miles of 
improved streets in Seattle, Wash., was about one-third completed by 
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August 1, 1951. Mercury lamps were selected because it was claimed 
that fewer units per block gave equal illumination with lower power 
consumption.? 

Other articles that appeared during the year discussed improvements 
in mercury lamps, properties of various types of lamps, and other 
lighting factors. Current operating results and developments at 
mercury boiler power plants were also described,® as were measures 
taken to assure protection from mercury leakage at mercury power 
plants. Articles were also published on the use of sensitized paper 
for estimation of mercury vapor? and on some of the g neral hazards 
er in using mercury and precautions required "in its handling 
and use. 

An article published during the year described a new magnetic 
mercury cathode designed for use in making quantitative analytical 
separations. It was said to be particularly useful where large quan- 
tities of interfering metals must be separated from small quantities of 
other elements to be assayed.’ Another article described the mercury 
cathode polarographic method of determining titanium in rocks.’ 


STOCKS 


Above-normal industry stocks of 35,619 flasks at the beginning of 
1951 were reduced to 30,172 flasks by the end of the year, an antici- 
pated drop, owing chiefly to withdrawal of metal held for a large 
chlorine-plant installation. The inventories continued to be greater 


TABLE 7.—Stocks of mercury in hands of producers and of consumers and dealers, 
1947-51, in flasks of 76 pounds 


Consumers 
and dealers 


End of year Producers 


than customary, however, because before the year ended metal was 
being accumulated for further new installations to come into opera- 
tion in 1952 or later. 


3 Electrical West, Seattle's Safety Lighting: Vol. 107, No. 3, September 1951, pp. 84 and 85. 
4 Fraser, H. D., and Till, W.8., Color Correction and Other Important Improvements in Mercury Lamps: 
Illuminating Eng., vol. 46, No. 9, September 1951, pp. 450-460. (Abs. of Illuminating Engineering Soc. 


Conf, EH CN 
Tu A and Jones, J. R., Which Mercury Lamp is Best?: Illuminating Eng., vol. 46, No. 5, May 1951, 
PE luminating Engineering, High Bay Installations of Mercury Lamps: Vol. 46, No. 5, May 1951, p. 268. 
Electrical Review, Lamps for Blue-Printing Machines: Vol. 149, No. 3845, Aug. 3, 1951, p. 250. 
d Dm. uh D., e UY Vapor vs. Incandescent for Street Lighting: Electrical World, vol. 185, No. 19, 
ay 9 e. . 
8 Hackett, arold N., Mercury-Steam Power Plants: Mech. Eng., vol. 73, No. 7, July 1951, pp. 559-564. 
6 Ilfeld, R. M., Protection of Mercury Power Plants: Power Eng., vol. 54, No. 11, November 1950, pp. 


76-77. 

7 Stitt, Fred., and Tomimatsu, Yoshio, Sensitized Paper for Estimation of Mercury Vapor: Anal. Chem., 
vol. 23, No. 8, August 1951 pp. 100 a 

8 VD ASTA J. B., How Polsonous is Morcury?: Chem. and Eng. News, vol. 29, No. 35, Aug. 27, 1951, 

.3 " 

PR Center, E. J., Overbeck, R. O., and Chase, D. L., Magnetic Mercury Oathode: Anal, Ohem., vol. 23, 
No. 8, August 1951, pp. 1134-1138. 

10 Graham, R. P., and Maxwell, J. A., Determination of Titanium in Rocks and Minerals: Anal. Ohem., 
vol. 23, No. 8, August 1951, pp. 1123-1126. 
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Of the total metal stocked, the small part held by producers was 
reduced 61 percent in 1951, continuing the decline since 1949. The 
holders of much of the 1949 quantity, unwilling to dispose of their 
metal at less than the cost of production, were rewarded for their 
pane and were able to sell at much higher prices than could have 

een obtained from the end of World War II to 1951. 

In addition to the metal shown in table 7, noteworthy quantities 
of mercury are held in the National Stockpile, but data on such 
quantities may not be disclosed. 


PRICES 


A sharp uptrend in prices was in progress at the beginning of the 
year, when the range in quotations was $150 to $153 a flask. The 
upward movement continued until the range reached $225-$227 for 
the week ended January 24. The upsurge in prices following the out- 
break of hostilities in Korea—June 1950—thus followed the pattern 
established at the outset of World War II in 1939. In 7 months after 
the Korean disturbance, however, prices virtually trebled, whereas 
in the earlier period, of similar length, prices little more than doubled. 
Both movements were spectacular. Government price-control action, 
described below, prevented prices from rising further. They generally 
tended to decline from the last week in January until the latter part of 
August, when the price range was $195-$200. After August the price 
moved upward to an average of $216.96 in October, following which 
CS decline began. The year's closing quotations were $212-$215 
a flask. 

The General Ceiling Price Regulation, issued by the Economic 
Stabilization Agency on January 26, provided that prices of mercury, 
among many other commodities, be held at not to exceed the highest 
prevailing from December 19, 1950, to January 25, 1951, inclusive. 
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TABLE 8.—Average monthly prices per flask (76 pounds) of mercury at New 
York and London, and excess of New York price over London price, 1949-51 


1949 1950 1951 
Excess Excess Excess 
Tom New | Lon- LN S7 | New SEN dr | New | Lon- SEA Si 
or or or 
York 1 | don? over York! over York!| don? ovar 

London London London 
January............... $89. 60 | $73. 57 $16.03 | $71.00 . $7.77 |$195. 00 |$167, 37 $27. 63 
February............. 88.09 | 74.08 14.01 | 71.00 18.07 | 215. 27 | 204. 59 10. 68 
March................ 87.30 | 74.58 12.72 | 71.00 18.07 | 217.33 | 204. 62 12. 71 
ADR ice dejas 84.65 | 74.56 10.09 | 71.00 18.84 | 215.60 | 204. 66 10. 04 
May.................. 82.20 | 74.56 7.64 | 70.35 20.93 | 212.92 | 204. 65 8.27 
A A 80.27 | 74.53 5.74 | 70.00 22.32 | 210.00 | 204. 66 5.34 
Iris sas 78.16 | 74.65 3.61 | 73.44 26.18 | 206.80 | 204. 62 2.18 
AUgust............... 74. 56 74. 53 . 03 78. 00 22.34 | 195.85 | 204. 52 38.67 
September............ 72.80 | 63.71 9.09 | 84.20 21.74 . 25 | 204. 52 1.73 
0 un 73.00 | 73.66 3.60 | 89.52 16. 70 | 216. 96 | 204. 57 12.39 
November............ 71.87 | 73.82 31.65 | 99.35 18.30 | 216.30 | 204. 65 11. 65 
December...........- 71.00 | 73.52 32.52 | 126. 24 25. 35 | 213. 20 | 204, 24 8. 96 
Average.......- 70.40 | 73.28 6.18 | 81.26 19.32 | 210.13 | 203.37 6.76 


1 Engineering and Mining Journal, New York, 

2 Mining Journal (London) prices in terms of pounds sterling are converted to American dollars by using 
TEES d ee of exchange recorded by Federal Reserve Board. 

ondon excess. 
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The regulation established ceilings on an individual company basis; 
and most producers were caught without a ceiling price, not having 
made sales during the specified period. The problem thus created 
could be solved only by the Office of Price Stabilization setting 
individual ceilings. Mercury was exempted from price control by 
General Overriding - Regulation 9, Amendment 4, which likewis 
dropped some other strategic items from price control. - | 
In London mercury was quoted at £48 (equivalent to $134.40 a 
flask) per long ton during the first week in January, rose to £73 10s. 
(equivalent to $204.54 a flask) in the last week in the month, and 
remained there until the latter part of March, when it rose to £73 15s. 
(equivalent to $204.61) where it continued for the remainder of the 


year. 
| FOREIGN TRADE * 


Imports of mercury into the United States dropped 15 percent 
from 1950 and 54 percent from 1949 but were higher, nonetheless, 
than in all other peacetime years; the eet? for 1951 was 30 per- 
cent less than in the war year 1945. e all-time peak in 1949 was 
due largely to purchases by the ECA with counterpart funds for the 
National Stockpile, a factor that did not influence entries in 1951. 


TABLE 9.—Mercury imported for consumption in the United States, 1947-51 
[U. 8. Department of Commerce] 


l 1947 1948 1949 
Country 
Pounds | Value | Pounds | Value | Pounds | Value 
DIA dies 3, 801 $2, 783 2 $4 484 $319 
¡AA ee 20, 536 IT 504. AA ele sno AA eta teste 
AS AAA A aw rcd as 15, 212 9,920 |... 1 oe] emn ux 
DALY MP RR 220,352 | 180,336 | 209,983 | 205,735 |6, 451,947 | 5,830,400 
TADA ec tocas 236, 161 251,899 | 279,328 | 175,460 | 205,894 142, 772 
OXICO EE 135, 521 103,015 | 265,140 | 179,266 | 234,935 179, 206 
Spain EE 205,843 | 201,766 |1, 473, 137 | 931, 201 704, 074 448, 502 
ugoslavia. ege ds seme re ener ree 106, 400 71, 400 95, 448 65,273 | 241,371 160, 635 
Total: Pounds.....................- 988, 614 | 828,703 |2, 428, 248 |1, 566, 859 |7, 838, 705 | 6, 761, 933 
FIASK 8. ocio 13, 008 |.........- 81,951 |.......... 103, 141 |.......... 
Country 
A A A A A 
YATE TEE 8, 105 
E AA A O dd A duae deque air 22,818 
E RAR EE, Mecum cre eias a. 
Steet KD i a: AM A EE, A A 
A A A A E 1,137, 975 
q AR A O A A E cM DI DRE Rd 60, 2 
TD S Ce AA A A E LCS E 264, 460 
Netherlands.................. EE 43, 724 
A A E 2, 163, 123 
A O RA A A Ames VE 80, 6. 
Bwitreriand A cece eae A DEE EE 
United Kingdom. eseu er 60, 800 
Vug0slavie EE 420, 155 
Total Tonnis tee 4, 262, 058 
en coa ër e ep epp dp ep OD e € e e db gr «D dë «p ed ae QD QD Cb CD UD UD e SP VA CD ee gr een en e d 


11 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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Anticipated defense requirements and speculation caused the large 
receipts in 1950. The noteworthy expansion in demand for chlorine 
for defense purposes was a factor in the maintenance of large imports 
of metal in 1951. 

Exports of mercury declined 46 percent in 1951, continuing the 
downtrend in progress since 1945 in this regularly small quantity 
item. Exports were equivalent to less than 1 percent of imports in 
1951. Reexports, also regularly small, dropped 24 percent—a con- 
tinuation of the decrease since 1947. 

Imports.—Of the 47,860 flasks of mercury imported for consumption 
in 1951 (1950 in parentheses), 21,868 (14,973) came from Italy, 11,854 
(28,462) from Spain, 6,459 (5,529) from Yugoslavia, 5,109 (3,480) 
from Mexico, and 2,570 (3,636) from other countries. 

General imports—a better measure of goods actually arriving in 
the country during a given period—were 44,925 flasks in 1951 (60,564 
in 1950). Of the 1951 total, 17,633 (18,073 in 1950) flasks came from 
Italy, 13,608 (29,439) from Spain, 6,523 (5,980) from Yugoslavia, 
4,988 (3,986) from Mexico, 660 (107) from Canada, 250 (793) from 
Japan, and the remainder from countries that normally import 
Mercury. 

Imports of mercury compounds, generally insignificant, more than 
tripled those in 1950 and were the largest since 1937. Receipts of 
mercuric chloride in 1951 were 22,598 pounds from Yugoslavia, 
2,205 pounds from Spain, and 112 pounds from the United Kingdom; 
of oxide (red precipitate), 3,307 pounds from Germany and 1,400 
pounds from the United Kingdom; and of mercury preparations not 
specifically provided for, 53,286 pounds, of which 48,590 pounds were 
from Sweden, 4,480 from Italy, 110 from Belgium, and 106 from 
Yugoslavia. 

Exports.—Of the exports of 241 flasks, 55 (43 in 1950) went to 
Venezuela, 40 (215) to Canada, 22 (70) to Colombia, 20 (15) to Cuba, 
18 (none) to Peru, 14 (28) to Brazil, 13 (6) to Belgium and Luxembourg, 
and smaller quantities to 21 other countries. 


TABLE 10.—Mercury exported from the United States, 1946-51 


[U. 8. Department of Commerce] 


Flasks of 
Pounds 76 pounds Value Value 


68, 9 907 | $113, 817 d $54, 413 
67, 148 884 90, 659 37, 985 
40, 013 526 57, 502 


TABLE 11.—Mercury reexported from the United States, 1946-51 


l [U. S. Department of Commerce} 


Year Pounds e Value Year Pounds e OQ Value 
hr A 179, 103 2,357 | $192, 899 || 1949. ............... 62, 945 828 $53, 057 


AA 235, 196 3, 095 200, 218 || 1950................ 67, 311 886 63, 839 
1048 AA 70, 022 921 52, 849 || 1951...............- 51, 326 675 111, 274 
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Reexports totaled 675 flasks (886 in 1950). Of the total, 400 (none) 
went to Japan, 215 (578) to Canada, 37 (221) to Brazil, 17 (46) to 
Colombia, and the remainder in quantities of 1 or 2 flasks to four 


other countries. 
WORLD REVIEW 


World output of mercury rose slightly in 1951 despite & drop of 
14 percent in Spain. "The Italian rate was virtually unchanged, and 
that in Yugoslavia continued at the high level attained in 1950. 
Increases in the United States, Mexico, and China more than offset 
the decline in Spain and explained the small world gain. 


TABLE 12.—World production of mercury, 1943-51, by countries,! in flasks of 
34.5 kilograms (76 pounds) 


[Compiled by Helen L. Hunt] 

Country ! 1943 1944 1945 1946 1947 1948 1949 1950 1951 
Algería....................- 146 165 326 340 346 381 102|........ (2) 
Australia. .................. 15 12 = O A E ees HESS TRES 

LSU EM (4) (3 (4) (2) (2) (3 46 44 26 
Bolivia (exports)............ 51 2 EE, EECH MI A DEEN 19 
CADA A EE 22, 240| 9, O82) AR A OA E A A VE 

A SUUS 2, 563 1, 181 8 445 467 7 319) (3) 
osa 3,133| 3,510 1, 828 1, 189 290 5290| 51,450! 94,000 
Czechoslovakia. ...---.-.--- 1,973| 1, 4 841|)  *768 5 2) ($) 
CMD Y Loccoconcanonaconos 573,480| 673,480) (9?) |.......- (4) (2) (2) 2) (5 : 
lt A O A PA eg, | E, MESA EE A ATA 11 
A PPPE E ESE 8 58, 004| $ 28, 705| $ 25, 410] 50,822] 53, 984| 38, 233| 44,5627] 53,346| 53, 839 
ELE 6,706| 7,096) 3,139 1,372} 1,622) 1,689| 2,461 1, 312 1, 847 
e SE 28,321| 26, 16, 443; 11, 661 9,700] 4,786; 5,2501 3,713 8, 093 
New Zealand..............- 903 $90} 30|........ A uices A AS A 
ile mo | o. o Pe Te IC IC 8 
ae ) 
Southern Rhodesia......... () |........ Ete oe de] A CUNG, A Nostri 

DA on uiscera A 47,750| 34,349] 40,694| 41,801) 55,608| 22,684| 32, 280) 451,808 44, 480 
Sweden.....................|........ 21 O E LA AE A A EE (3) 

It TT EE Li PA EE, A DEE, EE, A EE, WEEN 

ROY AAA 186 97 158|........ ail.iii sc A (3) 
Union of South Africa...... 1, 189 177 E i i. AA O PA A SA 
United States............... 929| 37,688| 30,763| 25,348] 23,244| 14,388) 9,930) 4,535| 7,283 
Yugoslavia.. ($ (5 ($) 8,876]  9,457| 10,036] 12,764) 14,368) 14,649 
Total §................ 236, 000| 163, 000| 131, 000|4 154, 000|1 168, 000|€ 107, 00014 121, 000|4 143, 000} 148, 000 


1 Mercury is also produced in U. 8. S. R., but production data are not available; estimates by authors of 
chapter included in total. 

2 Data not yet available; estimates by authors of chapter included in totals. 

3 Included with Germany. 

t Revised figure. 

5 Estimate. 

¢ Byproduct of pyrites production in Slovakia only. 

7 Includes Austria. 

$ Output of Idria mine (Yugoslavia) included with Italy through 1945. 

* Less than 1 flask. 


Chile.—The quicksilver deposits of Chile were described in a recent 
cooperative report prepared by members of the Geological Survey, 
United States Department of the Interior, and the Department de 
Minas y Petroleo of Chile. 'The Los Mantos mine, Chile's largest 
gold mine and the country's only recent producer of mercury, is in 
the Punitaqui district, Province of Coquimbo." 

Italy. —During the year it was estimated that production for 1951 
might increase as much as 20 percent over 1950, but no increase 
developed. Production was from the following companies with mines 


12 McAllister, J. F., Flores W., Hector, and Ruiz F., Carlos, Quicksilver Deposits of Chile: Geol. Sur- 
vey Bull. 964-E, 1950, 40 pp. (Bull. 964, pp. 361-400). 
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in Tuscany: Societá Monte Amiata, Stabilimento Minerario del Siele, 
Societá Mineraria Argus, and Societá Italiana An. Mercurio (S. I. 
A. M.). Monte Amiata was said to have accounted for 50 percent 
of the 1950 production and Stabilimento Minerario del Siele about 
25 to 30 percent. Monte Amiata was engaged in a 800,000,000-lire 
program for rehabilitation and expansion of output. The program 
was aimed at mechanization of mine and furnaces. The company 
was rehabilitating and mechanizing its mine at Morone (Siena). 
This mine, closed for more than 20 years, was scheduled for full pro- 
duction in October or November 1952. Stabilimento Minerario del 
Siele also was undertaking a program of modernization and of expan- 
sion of output. Italian consumption of mercury was said to be 8,000 
to 10,000 flasks annually.? 

Mexico.—The increased production—from 3,713 flasks in 1950 to 
8,093 flasks in 1951—caused Mexico to replace the United States as 
the fifth largest producer in the world. Output of the U. S. S. R. 
is not known, but doubiless it easily outranked that of Mexico and 
the United States in both years. 

Peru.—Mercury mines in Peru were described in a report published 
in 1951. The report points out that the Huancavelica district, south- 
central Peru, was the world's largest quicksilver-producing area for 
over a century and a half. During the Spanish colonial period, it 
States, the mines produced over 1,400,000 flasks, most of which came 
from the Santa Barbara mine. Little has been produced in the 

ast 100 years, and it appears unlikely that the district will again 
ecome an important quicksilver-mining center unless new discoveries 
are made.'* 

Spain.—New equipment ordered from the United States is expected 
to increase the production capacity of the Almaden mine materially.’ 
An early estimate placed production in 1951 at 75,500 flasks, but a 
later report indicated this total was grossly overstated and cut the 
quantity to 44,480 flasks. The all-time record output of 36,473 flasks 
was established in 1941. Domestic consumption in 1951 was about 
3,000 flasks and exports 48,310. The United Kingdom took 32 per- 
cent of total exports, the United States 20 percent, France 13 percent, 
Switzerland 11 percent, and Germany 9 percent. Until the end of 
e year export sales were limited to small quantities to avoid specu- 
ation. 

United Kingdom.—In the post-World War II period the United 
Kingdom has ranked second only to the United States in consumption 
of mercury. The sharp reduction in imports of mercury in 1951 was 
not unexpected, in view of the receipt of excessive quantities in 1950. 
Entries in 1950 were three times imports in 1949 and one and one- 
half times the prewar average for 1935-38. Imports were 18,780 
flasks in 1951 and 54,199 in 1950 and reexports 6,127 and 14,317 
flasks, respectively, leaving 12,653 and 39,882 flasks of newly imported 
metal available for consumption in the 2 years. These figures do 
not consider inventories of mercury, which are not reported. 

13 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 3, September 1951, pp. 19-21. 
M Yates, Robt. G., Kent, Dean F., and Fernandez Concha, Jaime, Geology of the Huancavelica Quick- 
silver District, Peru: U. 8, Geol. Survey Bull. 975-A, 1961 45 pp. 


18 Mining World, World-Wide Mining Report * pain * * *: Vol, 14, No. 5, Apr. 15, 1952, p. 107. 
16 Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 4, October 1982, p. 18. 


Mica 
By Waldemar F. Dietrich, Robert D. Thomson, and G. E. Tucker 


A 
GENERAL SUMMARY 


OMESTIC production of sheet mica during 1951 remained small 
D in terms of world production, but the United States continued 

to be the principal producer of ground mica. Sheet-mica output 
in 1951 increased 3 percent in quantity and 27 percent in value. The 
quantity of scrap mica and mica recovered from kaolin and schist 
sold or used by the producers increased 4 percent. Consumption of 
mica splittings increased 24 percent; production of built-up mica, 
which is made from splittings, increased 18 percent. 

A report on the occurrence, geographical distribution, mining, and 
marketing of mica in the United States was published during 1951 by 
the Bureau of Mines.! The U.S. Geological Survey published a report 
on the physical characteristics of commercial sheet muscovite mica in 
the southeastern United States. Over 230,000 pieces of mica from 
at least 850 deposits in Alabama, Georgia, North Carolina, South 
Carolina, and Virginia were tested for this report.? Summaries of 

egmatite investigations in Colorado, Wyoming, Utah, Idaho, and 
ontana were recently released by the U. S. Geological Survey! 


TABLE 1.—8alient statistics of the mica industry in the United States, 1947—51 


Domestic mica sold or used by producers: 
Total uncút sheet and punch: ! 


A 415, 589 513, 994 578, 818 504, 884 
CH TEE $116, 110 $132, 097 $125, 928 $160, 822 
Average per pound.............. $0. 28 $0. 26 $0. 22 $0. 27 
saap (sales): 
hort Gong... ..----...-.........- 49, 797 32, 856 69, 360 71, 871 
CH IT sosise cick AA $1, 095, 578 $795, 782 | $1,742,616 | $1,884, 087 
Average per ton. ................ $22. 00 $24. 22 $25. 12 $26. 21 
Total sheet and scrap: 
hort tong....................-.-.- 50, 005 52, 292 83, 113 69, 050 72, 168 
AA cuiu eee E Sid $1, 211, 688 | $1, 137, 038 $927,870 | $1, 868, 544 | $2,044, 409 
Total ground 
Short tons........................- 64,540 | | 04,042 56, 303 72, 250 70, 122 
Mee PNE PRESS $2, 967, 713 | $3, 232, 632 | $2, 860, 956 | $3, 935, 697 | $3, 842, 628 


9, 309, 981 8, 114, 804 | 10,783,398 | 13,870, 205 


7, 917, 365 
300, 681 


Maler ::- 550 oia ed $6, 680, 753 $7,006, 365 | $8, 631, 421 | $11,760, 617 
Imports for consumption. ..... short tons.. 11, 685 12, 738 2 18, 511 13, 889 
1, 493 1, 108 1, 647 1, 895 


ng A vede UR erus do.... 


1 Includes a small quantity of splittings in 1049. 
2 Revised figure. 


1 Gwinn, G. Richards, Domestic Mica: Bureau of Mines Inf. Circ. 7617, 1951, 37 pp. 

3 Jahns, Richard H., and Lancaster, Forrest W., Physical Characteristics of Commercial Sheet Musco- 
vite in the southeastern United States: U. 8. Geol. Survey Prof. Paper 225, 1950, 110 pp. 

3 Hanley, John B., Heinrich, E. W., and Page, Lincoln R., Pegmatite Investigations in Colorado, Wyo- 
ming, an Utah: U. 8. Geol. Survey Prof, Paper 227, 1950, 125 pp. 
Ns W. O., Mica and Beryl Pegmatites in Idaho and Montana: U, 8. Geol. Survey Prof. Paper 229, 

» 04 PD. 
843 
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DOMESTIC PRODUCTION 


Sheet Mica.—Production of sheet mica in 1951 increased slightly 
to 595,000 pounds valued at $160,000, representing a minor percentage 
of total sheet-mica consumption. Uncut punch and circle mica in 1951 
represented 92 percent of the total sheet output. Of the 5 States 
reporting production, North Carolina ranked first with 78 percent of 
the total domestic production. 

Mica is produced in the United States by a large number of small 
Dee many of which are not canvassed by the Bureau of Mines. 

tatistics for sheet-mica production must be compiled from reports 
submitted by purchasers. High cost of production restricts extensive 
production in the United States. Domestic production cannot com- 
pete with mica produced from deposits of equivalent mica content in 
certain foreign countries having low-cost labor because of large hand- 
labor requirements to mine, process, and prepare sheet mica. How- 
ever, a shortage of good-quality sheet mica in 1951 enlivened the 
interest in domestic production, actual and potential. Exploration of 
domestic pegmatites in search of sheet mica and other strategic 
minerals was assisted by provisions of the Defense Production 
Act of 1950. Numerous exploration loans were made available to 
mica miners. 

During the year, the W. N. C. Miners’ Association was founded 
by the miners of Franklin, N. C., to include all miners and producers 
of mineral ores in the tri-State area (North Carolina, Georgia, and 
Tennessee). Main objectives of the association were to assist fulfill- 
ment of national defense requirements for mica and other minerals 
and gain closer relationships between industry and Government. 

Scrap Mica.—Sales of scrap mica, including reclaimed mica, to’ 
grinders in 1951 totaled 71,900 short tons, an all time high for this 
industry. Of the total, scrap mica amounted to 59,500 short tons 
valued at $1,475,000 and reclaimed mica, recovered from kaolin and 
mica schist, totaled 12,400 short tons valued at $409,000. 


TABLE 3.—Scrap and reclaimed mica sold or used by producers in the United 
States, 1985-39 (average) and 1947-61 


Reclaimed ! Total 


Short tons Value Short tons Value Short tons Value 


$168, 688 8, 404 $116, 824 21, 986 $285, 812 
709, 745 14, 598 385, 833 40, 797 1, 095, 578 
3 §2, 157 1, 001, 698 
528, 208 7,914 269, 514 32, 856 795, 7: 
1, 401, 411 11, 110 341, 205 1, 742, 616 


09, 360 
12, 357 409, 028 71,871 1, 884, 087 


9 LU 
1, 475, 059 


1 Mica recovered from kaolín and mica schist. 
2 Figure withheld to avoid disclosure of individual company operations. 


Ground Mica.—Sales of ground mica totaled 70,100 short tons 
valued at $3,843,000, a decline of 3 percent and 2 percent, respec- 
tively, compared to 1950. Dry-ground mica represented 84 percent 
of the total sales. Producers were vigorously searching for new and 
expanded markets. 
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FIGURB 1.—Scrap and ground mica sold in the United States, 1924-51. 


TABLE 4.—Ground mica (including mica from kaolin and schist) sold by producers 
in the United States, 1947-51, by method of grinding 


Dry-ground Wet-ground Total 
Year ——— a 
Short tons Value Short tons Value Short tons Value 
AA sete te eee 55, 731 | $1, 852, 768 8,809 | $1, 114, 945 64,540 | $2,967, 713 
hr TEE 55, 494 | 2,035, 618 9,148 | 1,197,014 64, 642 3, 232, 632 
IMMO ls 49, 13 1, 850, 4 i 1, 010, 556 56, 393 2, 860, 956 
19505... 1252 A oS 61,139 | 2,374, 089 11,111 | 1,661, 608 72, 250 3, 935, 697 
Eeer 59,200 | 2,294, 620 10,922 | 1, 548, 008 70, 122 3, 842, 628 


Sheet Mica.—In 1951, apparent consumption of sheet mica, which 
comprises block, film, amd splittings, totaled 17.5 million pounds, 
representing about a 20-percent i increase over the previous year (table 
5). About 97 percent of the consumption was supplied from foreign 
sources. Block and film mica were used mainly in the manufacture of 
electrical commutators; armatures; radio, television, and radar tubes; 
capacitors; and household appliances, such as flatirons and toasters. 


MICA 847 


o 


Or 


o 
z 
o 
tf | 
> 
œ 
o 
x 
Hr 
u 
o 
e 
e 
zZ 
a 
o 
2 
o 
x 
Le 


BH A x Cu Se 
Imported bl 
OC 


^ PRLS SEN : 
NW NN 3 SE S 
ANNE Z 


YAY d D d Ge 

h and sheet Y Ee SS 

gelen, eR 
5 9 


Ficurs 2.—Block mica and splittings imported for consumption in the United | 
States and sales of domestic sheet and punch mica, 1935-51. 


Considerable difficulty continued to be experienced in acquirin 
re quantities of both block and condenser film for the N ational 
tockpile. 

Consumption of mica splittings, as reported by consumers, reached 
an alltime high of 13.4 million pounds valued at $11.8 million (table 6). 
Approximately 92 percent of the splittings supply was imported from 
India. Consumer stocks were near a normal and adequate level. 
Supplies of Indian muscovite splittings and Madagascan phlogopite 
splittings were adequate for industry’s needs and National Stockpile 
requirements. Stockpile goals for splittings were reached during the 
year. 


TABLE 5.—Production of sheet and punch mica and apparent consumption of 
es punch mica and mica splittings in the United States, 1942-51, in 
pounds 


Apparent Apparen 
Year Production] consump- Year Production} consump- 
tion tion 

Lk AA ec 2,761,844 | 12,888,273 || 19047.....................- 415, 589 | 11,302, 644 
a beT o DOE RAE 3, 448, 199 17, 200,196 || 1048...............--.---- 270, 042 11, 009, 970 
lr WEE 1,523,313 | 15, 185, 998 || 1049.....................- 613,994 | ! 11, 006, 987 
TT ee 1,298,597 | 13,310,700 || 1950........-..----------- 578, 818 |! 214,624, 315 
1046 BE 1,078,867 | 13,287,837 || 1951...............----..- 594, 884 | 1 17, 465, 024 


1 The sum of the domestic production of sheet and punch mica, consumption of mica splittings, imports 
of unmanufactured mica except waste and scrap, imports of manufactured mica except films and splittings 
end out pr pulverized mica, minus exports of manufactured mica other than ground or pulverized, 

sed figure, 
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Built-up mica.—The production of 9.5 million pounds of built-up 
mica (made from splittings) valued at $26.3 million in 1951 was the 
greatest output recorded in a single year. Manufacture of segment 
plate used 29 percent of the total quantity of built-up mica; molding 
plate, 23 percent; and all other (tape, etc.) 26 percent. 


TABLE 7.—Built-up mica! sold or used in the United States, 1949-51, by kind of 


product 
1949 1950 1951 
Product ore a fp ae ee LEE 
Pounds Value Pounds Value Pounds Value 
Molding plate...............-- 1, 579, 846 | $2,131,727 | 2,114,502 | $3,860,049 | 2,184,654 | $3,898,117 
Segment plate.............-.. 1,727,212 | 3,041,809 | 2,648, 442 | 4,928,870 | 2,778, 482 5, 488, 492 
Heater plate.................- 1, 033,035 | 1, 965, 678 898, 333 | 2, 416, 478 1, 140, 404 2, 901, 670 
Flexible (cold)................ 431, 660 677, 753 711, 412 1, 914, 911 917, 326 2, 596, 787 
All other (tape, etc.).......... 1, 523,615 | 5,386,887 | 1,773,912 | 7,120,539 | 2,430,289 | 11,457,814 
TOCA: eeh 6, 295, 268 | 13, 203, 854 | 8,046,601 | 20, 240,847 | 9,460,155 | 20,342,880 
1 Made from splittings. 


Ground Mica.—Ground mica sold or used by producers in 1951 
totaled 70,100 tons. This was a slight decrease in comparison to the 
72,300 short tons consumed in 1950. 

Approximately 40 percent of the ground mica was used by the 
roo industry. The remainder was consumed by a large number of 
other industries of which paint industry used 17 percent; rubber 
industry, 9 percent; plastics industry, 2 percent; and wallpaper 
industry, 1 percent. 


TABLE 8.—Ground mica (including mica from kaolin and schist) sold by pro- 
ducers in the United States to various industries, 1950-51 


1950 1951 
Industry 
Short tons | P en of; value | Short tons sory of! value 
Roofng. eme ewen e 32, 594 45 | $1, 083, 584 27,919 40 $846, 801 
Wallpaper...................-- 1 2, 565 1 121, 065 
Rubber................-..-.-. 5, 776 8 , 840 6, 561 9 7, 602 
Fakt A AS O RO 14, 386 20 1, 102, 524 11, 700 17 1, 028, 490 
Plastics....................-.- 1, 542 2 145, 609 1,186 2 138, 778 
Miscellaneous 1.............-.. 17, 330 24 940, 585 21, 841 31 1, 199, 892 
Total uds 72, 250 100 | 3,935,097 70, 122 100 9, 842, 028 


1 Includes mica used for molded electric insulation, house insulation, Christmas-tree snow, manufacture 
of axle greases and oll, annealing, pipeline enamel, oll-well drilling, welding, and other purposes. 


The Wet-Ground Mica Association, Inc., issued several pamphlets 
on the use of ground mica in paints.* 


$ Wet-Ground Mica Association, Inc., The Effect of Platy Pigment Extenders on the Moisture Resistance 
of Paint Films: Tech. Bull. 6, Test Ser. 1, April 1951, 4 pp.; Tech. Bull. 7, Test Ser. 2, May 1951, 4 pp.; 
Tech. Bull. 8, Test Ser. 3, June 1951, 6 pp. 

Wet-Ground Mica Association, Inc., An Investigation of the Effect of Platy Extender on the Behavior 
of Vinyl-Alkyd Paints: Tech. Bull. 9, August 1951, 4 pp. 
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PRICES 


Prices of domestic sheet mica increased during the year but were 
not high enough to permit domestic producers in most instances to 
compete with Tow cost output from foreign sources. Quoted prices 
for domestic mica are nominal, and actual selling prices are generally 
determined by direct negotiation between buyer and seller under 
agreement as to grade and quality of particular lots. The following 
quotations from E&MJ Metal & Mineral Markets serve only as a 
general indication of the range of prices during 1951: North Carolina 
district, clear sheet, 1% by 2 inches, 80 to 85 cents per pound; 2 by 2 
inches, $1.10 to $1.20; 2 by 3 inches, $1.50 to $1.60; 3 by 3 inches, 
$1.80 to $1.90; 3 by 4 inches, $2.20 to $2.30; 3 by 5 inches, $2.40 to 
$2.50; 4 by 6 inches, $2.15 to $3.25; 6 by 8 inches, $4.00 to $4.50; 
and punch mica, 12 to 22 cents per pound, according to size and qual- 
itv. Stained or electric mica was sold at approximately the same 
prices as clear sheet. 

North Carolina wet-ground mica ranged from $140 to $155 per 
ton during 1951, depending on fineness and quality; dry-ground from 
$32.50 to $70; and scrap, $32 to $35, depending on quality. 

Raw mica and mica parts, except mica scrap and ground mica, 
wet and dry, were decontrolled by GOR-9, May 1, 1951. 


FOREIGN TRADE ° 


Imports.—In 1951, imports of mica of all types totaled 18,889 short 
tons, compared with 18,511 (revised) in 1950. Mica, not cut or 
stamped to dimensions, not above 12/10,000 of an inch in thickness, 
represents the bulk of the splittings for built-up mica. Imported 
splittings in 1951 totaled 19.1 million pounds, as compared to 23.1 
million pounds in 1950. Approximately 93 percent of the total 
splittings imports came from India. The remaining 7 percent came 
mainly from Madagascar and Canada and was phlogopite splittings. 
Imports of unmanufactured mica valued above 15 cents per pound, 
plus the imports from Brazil of manufactured films and splittings, 
not cut or stamped to dimensions, over 12/10,000 inch in thickness, 
is an approximate index of the imports of block mica suitable for 
electronic applications. In 1951 these items totaled 3,796,000. The 
imports from India over 12/10,000 of an inch thick, generally accepted 
as film, amounted to 1,050,000 pounds during the year. 

Exports.—Total exports of mica and mica products in 1951 increased 
22 percent in quantity and 28 percent in value over 1950. Exports 
of unmanufactured mica to Canada represented 73 percent of the 
total unmanufactured exports, and Beleium-Luxembourg 15 percent. 
Exports of manufactured mica, excluding ground or pulverized, to 
Canada represented 61 percent of such exports, Mexico 10 percent, 
and Austria 4 percent. 


6 oh dehy on imports and exports compiled by M. B. Price and E. D. Page of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 9.—Mica imported for consumption in the United States, 1947-50 ! (totals), 
and 1951, by kind and country 
[U. S. Department of Commerce] 


Unmanufactured 
Waste and serap, valued not Untrimmed Other 
more than 5 cents per pound phlogopite i 
mica from 
which no 
leco e ed: | ‘Valsad uot 
Country Phlo piece excece” bee no Valued above 15 
: l , gopite Other ing in size 1 abore 15 
by 2 inches cents per cents per pound 
may be cut | pound,n.e.s. 
a y d e es 
3|8| 8 18/8/|83.81l8| £ 3 
© "di © C o C o "e o E 
A > A > Ay > Ay > Ay > 
¡AAA 3, 229, 691|$23,355| 6, 987, 000|$43, 053/305, 688/$57, 066/186, 631|$21, 149 1, 262, 100'$1. 072, 743 
1948............... 4, 834, 354| 38,046] 9, 414,3 6| 69, 494/434, 429| 77, 167 330, 455 35, 354 2, 064, 451| 2, 365, 077 
1940 EE 081,156] 5.658] 2, 534, 919 16, 082 28, 304 4 238|635, 313| 94. 182 1, 802, 929 2, 012, 675 
1950 ocu scans 896, 400| 6, 988] 7, 908, 526 52, 026 129, 400 21, 755|429, 269] 41, 384 22, 775, 983 23, 031, 477 
1951: 
IN A RA AA 109, 710 527 A A A IA 31,623) 122,345 
PRON qa Lo): WE, REPARA A O O A AA 292, 314| 24, 380 124, 102 » 
y AA AA O AA A A O A: AAC AS. 
AA AAA A A O AS O 37, 695| 4,210| 1,396, 017| 1, 700, 109 
British East 
AA ERAN ARA PRU SONDA AA seca irte Post aor ate 5, 991 13, 758 
du m 494, 740| 4,284|  470,141| 5, 762/169, 586| 28,827| 5,000 500|  331,472| 203,096 
French Morocco.|.........].-....- 237, 603 2, 080|..... E, E E PA unico emu WEE 
India. AN EE, GE 9, 575, 792| 72, 690)....-.-]......- 22, 621| 3, 733] 1, 105, 434| 1, 522, 841 
Madagascar... EPA E PS A E A A EEN 2, 699 5, 991 
MONO Me, EE MES MUN WH, DEE NIMES IHNEN KEE 2, 769 1, 462 
Mozambique -..|.........|......- 73, 980 OTS A A | scene eee eden 1, 380 1, 446 
Southern Rho- 
| A A ES 384, 167| 3,890|.......|.......|.--..-.]--...-- 10, 197 6,714 
nion o South 
IA PA DEE 374,361] 3,449].......|.......].......|.-..--. 6, 800 32, 937 
Ubitod King- 
nooo A IN AA O A A A A 4,878 8, 174 
TTotal....... | 494,740| 4,284|11,225,814| 89, 073/160, 586| 28, 827/364, 494| 33, 371| 3,023, 362| 3, 790, 156 


Manufactured—films and splittings 


Not cut or stamped to dimensions 
Cut or stamped | Total films and 


Country Not above 12/10,000 | Over 12/10, 000 of | to dimensions splittings 
of an inch in an 
thickness thickness 
Pounds | Value | Pounds | Value |Pounds| Value | Pounds | Value 
LL pP das 9, 075, 818|$5, 400, 243| 467, 548| $611,995} 11, 128| $39, 714] 9, 554, 404 ,$6, 111, 952 
¡A 16, 148, 048/12, 231, 738| 367,052 417, 931} 28,905 63, 220 16, 544, 005, 12, 712, 889 
HMR giereg donee 13, 402, 145 16, 208, 432 447, 884 701, 346| 18,722 154, 641 18, 868, 761/17, 084, 419 
1950 AAA 23, 086, 829/18, 397, 967) 1, 090, 082|1, 505, 827| 27,799 363, 097 24, 204, 210,20, 256, 891 
1951: 
Belgium O Ote: D pale) 0 EAS A IA PP 7,714 2, 870 
Sarees EI 2,328} 11,487] 790,742) 824,930 
Set East Africa......| 3,747) 1,220|.........|...-.....|..----..].-...--- 8, 747 
anada..................| 386,250) 4,274)  44|  0|.......|.......- 36, 204 4,314 
blna.....i.uooc- mo2eo-l| 200] A 11 AA AS A WE 250 
Germany................ b ka EE WE 7,825| 117, 729 8,475| 118, 203 
dure 2555 rro caderas 4,371] 74,854|19, 382, 750,15, 910, 235 
Japan CH RE ONES, A RTS A A 1,168| 22,021 1, 166 22, 0 
rid Seusecsvescss[- 1,200,904]: 708,003] iere O TEE 1,200,954| 708,003 
Lo LAA A A 401 14, 805| 267, 018 16,208! 267,827 
Pakistan................ E T60|. consec AAA o eme telle a siehe 1, 875 706 
United Kingdom........ 9, 233 12, 910, 235, 950 23, 227| 250,497 
vk H WE 19, 665, 057/13, 533, 318/1, 823, 038,3, 848, 077| 43, 405| 729, 96921, 532, 400/18, 111, 054 


For footnotes, see end of table. 
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TABLE 9.—Mica imported for consumption in United States, 1947-50 ! (totals), 
and 1951, by kind and country—Continued 


Manufactured—other 
Manufactured— man 
cu Lor stamped ARCHOS of 
o dimensions 

, Mica plates, and | wbich mica is Ground or 
Country shape, or form | built-up mica | the component pulverized 

materlal of 

chief value 


Pounds | Value | Pounds | Value |Pounds| Value | Pounds | Value 


— o tanum a | sn | ao | oe so | A | 


AA A 131,776| $103,118|.........]......... 1,976| $3,128} 1,710,000 $33,416 


TT 162,540|  161,917|  3,053| $2,139] 25,698| 33, 204| 1,978,960| 50,769 
1040... c rosso 81,551|  102,083|  4,002| 11,989| 5,247| 16,035|  533,833| 16,903 
BEE 82, 112, 136 9,779| 25,619| 25,590| 86,314| 560,000 25, 814 
1951 
Heart — P —T 82, 570 89, 451 6,730|  31,285| 43,238| 194,875|..........|.........- 
RT AA A A 304 3, 022 896] 700,100 37, 872 
Eranco. iocos PEN EE 4, 597 TOTUM A aene E 
CO ann VERSA igen oe 4,9 7, 786 112 363|......--..]--....---- 
¡A 13, 800 18, 567 247 300 356 39, 750 065 
IIED AA AA AA A A 2, 425 Ho 1| A erc 
Mexico................-- 8,896| — 10,420! 6,304) 27,881| 6,462] 15,347| 40,000 2,400 
Switzerland. ............|..........|.......-.. 2,723)  83,816|........]........ |....--..-.|......-.-- 
United Kingdom........ 910 NOI Ss iic el lees ene 7 EE, ASA 
Total. AA 106, 176; 119,008)  25,840| 79,568! PR, 566} 217,281] 779,910 41, 237 


1 Changes in Minerals Yearbook, 1950, p. 796 should read as follows: Unmanufactured (other), valued 
aboye 15 cents per pound— Brazil, 1,213,144 pounds ($1,031,958) and India, 955,494 pounds ($1,552,265). 


vised figure. 
TECHNOLOGY 


Research at the Bureau of Mines Electrotechnical Laboratory, 
Norris, Tenn., continued on synthesis of mica, and some progress was 
reported. Sheets of mica with physical characteristics comparable 
with natural mica have been produced but only in small sizes. 
general history of the progress in synthetic mica was published 
recently? The Office of Naval Research, Department of the Navy, 
issued a report on Samica mica paper, describing the Samica process 
and possible uses of the new mica-paper insulator.” Experiments on 
a new method for recovering flake mica were reported. English 
Mica Co., Spruce Pine, N. C., has installed Humphrey spirals to aid 
recovery of mica.° 

Recently, a patent was issued for producing an electrical coating 
on glass and mica.' Mica Insulator Co. issued a publication discuss- 
ing properties, applications, facilities, and services of micanite and 
additional information pertaining to laminated plastics, varnished 
fabrics, and specialty coatings.! Two firms were reported to be 
planning commercial production of sheet mica from domestic scrap 
mica as a possible substitute for built-up mica products made from 
imported splittings. 


$ Jackel, Roland D., Progress in Synthetic Mica: Elec. Mfg., vol. 45, No. 3, May 1950, pp. 99-103. 
‘ani. ackel, poland D., Samica Mica Paper: Office of Naval Research, Monthly Research Rept., December 
Pp. 9-9. 

s Adair, R., McDaniel, W. T., and Hudspeth, W. R., New Method for Recovery of Flake Mica: Min. 

Eng., vol. 3, No. 3, March 1951, pp. 252-254. 
* Engineering and Mining Journal, vol. 152, No. 7, July 1951, p. 194. 
10 Mochel, John M. (assigned to Corning Glass Works), Producing Electrically Conducting Coatings on 

Glass and Mica Sheets: U. S. Patent 2,522,531, Sept. 19, 1950. 

"es Mica Insulator Co., Micanite, Empire, Lamicoid and Fabricated Mica: Schenectady, N. Y., 1951, 
pp. e 
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TABLE 10.—Mica and manufactures of mica exported from the United States, 
1947-50 (totals) and 1951, by country of destination 


[U. S. Department of Commerce] 


Manufactured 
Unmanufactured " d 
round or 
Country pulverized Other 

Pounds | Value Value | Pounds | Value 
1041 AA ee SU REA ERR ORE 330, 900 | $76,695 43, 657 | $129,001 | 311,097 | $764, 540 
d: TEE 338, 768 ; 124, 926 | 198, 063 526, 801 
1060: EE 113,776 43, 140 102, 147 180, 157 531, 465 
EE 335, 941 98, 614 567,807 | 158,947 | 190,075 602, 235 
1951: 

North America: 

AAA as 290, 804 21, 695 75,746 | 155, 640 541, 366 
E A A A 84, 163 8, 114 5, 189 11, 424 
ep AAA AA A 1, 579 118 438 
ANG cic cso E AA AO , 000 4095 A Preece manne” 
E EE 20, 671 3, 63 3, 613 25, 623 41, 494 
Netherlands Antilles............ 285 kW AAA BE E 267 1, 489 
Other North America.....-...--|........--]----------]------------[---- .--- 288 1, 189 

South America: 
e E EE, cee alae [roseus 210 6, 221 13, 890 
SoN G'a MAN AA AA AP AAA 756 7, 854 
DD MERI UM 83 3, 442 5, 995 18, 323 
Chille APA A 1,013 | 2,793 |............].--....... 7,100 17, 194 
Colombia... cuc eere 197-1]. ré PEA EE 2, 208 7,117 

OT... .cuveuxgesulzewauawesaceeececeex utres A 727 9, 836 9, 896 
or A 770 |] 2,54l |... IL 1, 396 3, 683 
Venezuela...................---- 230 17, 429 593 1,775 

Europe: 

usta soo) oct AN A A ese a EEN 10, 969 93, 139 
Belgium-Luxembourg........... 60, 104 27, 696 34 57 
E A AO oe 9, 614 7, 877 6, 571 
Gorman AM O GE 21, 928 2, 850 6, 795 
Italy o cs ee Se eee 445 4, 080 110 
a TE, PRE A 3, 520 240 1, 336 

LS A E fesse cee 2 260 8 
ld MA A We 243. A E 

E A eeu eee: A A os 238 432 
ee EE AA A EE E 419 1,123 
United Kingdom..............- 10,637 | 40,948 |............|.-........ 65 690 
A PA A SO A E 208 334 
AIN IA A E E, eat tme 2, 005 1, 523 
E AS A AO AA 477 

A A lcs 10, 785 3, 130 739 611 
Indonesia.....................-. 40 | - 6l AAA EE ae 1, 021 
Israel and Palestine............-|----------|---------- 105 463 1, 333 
AAA AA A eue Eee 1,298 | 1,681 |............]..-....-.- 131 131 
Philippines. ...................- 148 453 2, 649 
Taiwan (Formosa).............. 2001 — 9920 AAA 20000-0 2, 634 11, 329 

A A PE UR res eon. AA IA Deme Mt 362 
ca: 
Belgian Congo... ecoine2s PEO A AO A 221 758 

a A a) A e aue A 800 |} AAA A 13 166 
Union of South Africa. .........|..........|.......... 4, 016 2, 514 8,876 

Oceania: New Zealand..............|..........].......... i vi PA E 

KK EE 308, 662 189,836 | 254,179 818, 509 
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WORLD REVIEW 


Angola.—Production of mica increased to 136 metric tons in 1951 
from 24 tons in 1950. The principal producing vein was reported 
nearly exhausted at the end of the year. At the only other mine of 
importance, production improved slightly in quantity and quality, 
although classification standards remained low." 

Argentina.—The Argentine Government established a price control 
on mica properly graded and packed in export containers delivered at 
the warehouse. Prices for stained mica ranged from 1.40 pesos per 
kilogram ($0.13 per pound) for punch to 170 pesos per kilogram ($15.45 
per pound) for AA grade. 

Brazil.—The U. S. Geological Survey recently released a publication 
on the geologic relations of pegmatites, production statistics and other 
information relative to mica in Minas Gerais, Brazil.'? 

Canada.—Sales of mica totaled 1,328 metric tons in 1951, a decline 
from the 1,760 tons reported in 1950. The Purdy mica mine at Eau 
Claire, Ontario, an outstanding producer of muscovite during World 
War II but closed in 1945, was reopened in 1951.% General geology, 
occurrence, and origin of mica in southeastern Ontario was discussed in 
an article "E 

India.—A book of great. interest and practical value covering all 

aspects of the India mica industry was published during 1951. Discus- 
. sions of the geology, methods of prospecting, mining, and marketing 
mica are contained in this book. An abstract of an article on Mica 
Industry of India—Its History and Development was published by 
the Bureau of Mines." 

The Mica Advisory Committee met in December 1951, at Jaipur, 
Rajasthan, to consider a number of proposals. One of them was that 
licenses for mica mining in Rajasthan be restricted to check over- 
production of mica. The committee decided to recommend that export 
of scrap mica be banned for a year and advised the Railway Board to 
consider the use of funds collected under the Mica Mines Labor Wel- 
fare Act 1946 for road construction in the mica-mining areas. Fixing 
of mica prices was not proposed since the committee was of the opinion 
that there was no danger of the fall in prices in the United States 
adversely affecting the Indian mica industry.'* 

12 Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 2, August 1952, p. 31. 

13 Pecora, W. T., Klepper, M. R., Larrabee, D. M., Barbosa, A. L. M., and Frayha, Resk, Mica Deposits 
in Minas Gerais, Brazil: U. S. Geol. Survey Bull. 964-C, 1950, 100 pp. 

M Canadian Mining and Metallurgical Bulletin, Mica Mine: vol. 44, No. 466, February 1951, p. 122. 

15 Currio, J. B., The Occurrence and Relationship of Some Mica and Apatite Deposits in Southeastern 
Ontario: Econ. Geol., vol. 46, No. 7, November 1951, pp. 765-778. 

10 Rajgarhia, Chand Mull, Mining, Processing, and Uses of Indian Mica: McGraw-Hill Book Co., Inc., 
Pa Banna, D. B., Mica Industry of India—Its History and Development: Metal Market Rev., 3d Ann. 
Number, February 1951, pp. 165-169; abs. in Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 4, April 


1951, pp. 41-44 
18 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 6, December 1951, pp. 44-46. 
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TABLE 11.—World production of mica, 1945-51, by countries, in metric tons ! 
[Compiled by Heien L. Hunt} 


Country ! 1045 1946 1947 1948 1949 1950 1961 
North America: 
Canada (sales)......................... 3,105 | 3,955 | 3,773 | 3,584 | 1,583 21,760 1,328 
Guatemala 3..................-.. cs ss. 1 : E A AA Pup UA Eos cni: 
exico (exports)...........-..........- 400 81 3 272 27 (4) (4) (4) 
C States (sold or used by produc- 
ers): 
Block. 2.1.5: 5:25:60 o 589 489 189 122 233 262 270 
o AA 37,249 | 48,627 | 45,175 | 47,316 | 29,806 62,922 | 65, 200 
South America: 
Lk TEE 719 430 (4) (4) 5273 5 308 (4) 
Brazil A cosa we IN eS 1,016 | 1,630 | 1,226 1, 898 5 558 5824 | 51,350 
EE 491 207 enee PEC Gg () 
O A PRA 6 14 2 2 1 
Europe 
Aus DONNER EEE A 65 339 78 3 00 253 368 307 
ZE 52 (4) (4) (4) 
Norway (exports).....................- 564 224 169 241 113 671 D 7 
OM Pal het cette A A A Oe PEA A IA 
EE ] 4 12 11 14 11 
Bweden..:. c A s 126 69 155 04 61 (4) (4) 
a: 
3 AA 1 (0) E A PA A (0) 
m T.S SPILL RN 3 4,859 | 10,675 | 5 9, 788 |? 18,384 |^ 13,743 |? 516,579 11, 112 
orea: 
Korea, Republic of.................]V ` op Ënne cl 
North Korea....................... } 95 1177 o (0 6 } (9 d 
DROE ge Eege 2 31 89 108 57 24 136 
A A E A EE (4) 3 (0 | | 1[....... 
French Morocco. ......................|.---.-.- 5 PA 144 54 3 74 37 
ON GS DEC M c EET PA CA EM MI 
M Me ee e 620 468 450 507 959 2 819 958 
Mozambique................-........-. 2 1 103 3 41 11 
Northern Rhodesia..................... 7 231 |..::.d Iz 3 2 
Southern Ehodesia..................... 196 335 206 293 303 407 348 
Tanganyika (exports) .................- 2 ( n p: 9 ( 136 9 1 
7 Union of South Africa....-..------.-..-] 1,131 | 1,785 | 2,008 | 1,362] 1,066 | 1,371 t 779 
ceania: 
Australia..................-.-....l.l-es 158 220 371 427 736 738 573 
New Zealand........................... SEN) E, A A E Seeeee oud PE 
Total (estimate)...................... 60,000 | 80,000 | 77,000 | 87,000 | 64,000 | 2 104,000 | 101,000 


1 In addition to countries listed, mica is also produced in China, Colombia, Ethiopia, Rumania, and 
U. 8. 8. R., but data on production are not available; estimates for these countries are included in total. 
2 Revised figure. 
3 Imports into United States. 
4 Data not available; estimate by senior author of chapter included in total. 


5 Exports. 
6 Less than 0.5 ton. 


Madagascar.—Production of phlogopite mica was 958 metric tons in 
1951, compared to 819 tons (revised) for 1950. The output in 1951 
consisted of 70 metric tons of block mica and 888 tons of splittings. 
About 90 metric tons of block mica and 593 tons of s da together 
valued at 169,236,028 francs were exported, of which the United 
States received 87,783,406 francs worth.” 

The ECA purchased 150 metric tons of phlogopite mica in 1951 from 
Syndicat du Mica de Madagascar.” This was the first Marshall Plan 
purchase of Madagascan mica. 

As of January 18, 1951, the export tax on mica was reduced from 7 
percent to 5 percent ad valorem.” 


19 Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 3, September 1952, pp. 44-45. 
20 Rock Products, vol. 54, No. 3, March 1951 P , 
31 Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 2, February 1961, p. 33. 
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Molybdenum 


By Robert W, Geehan 


$ 
GENERAL SUMMARY 


OLYBDENUM and many other alloying metals were in short 
supply in 1951, and industry and the Government took steps to 
increase production and eliminate nonessential uses. The 

metal was employed in certain alloys to replace other ferroalloy metals 

that were even scarcer; this was particularly true of tool steel, where 
molybdenum replaced tungsten. During the early part of the year 
exports of molybdenum concentrates were at a very low level, but 
foreign trade was resumed at a more normal rate in the second half of 

1951. Shipments for export of molybdic oxide, calcium molybdate, 

ferromolybdenum, and other primary products decreased 29 percent 

in 1951; production, on the other hand, increased 29 percent. Be- 

cause of the increased demand for molybdenum concentrates in 1951, 

the quantity of concentrates converted to oxide was 29 percent more 

than in 1950. The output of concentrates increased in each quarter- 
year period from the last quarter of 1949 through the second quarter of 

1951; however, during the third and fourth quarters of 1951 there was 

a slight decrease. 

Production and shipments of molybdenum concentrates were 36 
percent more and 15 percent less, respectively, in 1951 than in 1950. 
Colorado advanced from second to first place as a molybdenum-pro- 
ducing State and replaced Utah, which dropped to second place. 

Industry stocks of molybdenum concentrates were 17 percent 
higher at the end of 1951 than at the close of 1950, and stocks of 
molybdenum products held by producers were 103 percent more. 

There was no change in the quoted price of molybdenum concen- 
trates in 1951. 


TABLE 1.—Salient statistics of molybdenum concentrates in the United States, 


1947-51 
Molybdenum contained, thousands of 
unds 

1947 1948 1949 1950 1951 
Produc... o Ede Ks REN eR ARRA. 27,047 | 26,706 | 22, 530 | 28,480 | 38,855 
Shipments (including exports)................................- 22,190 | 29,669 | 23,280 | 44,544 | 37,955 
Exports A A A RN RES 2,989 | 4,132 | 5,320 | 6,235 : 
Imports for consumptlon......... oe. e caue A PA PA 3 
ConsumpliOH coo acacia eat 20,221 | 25,156 | 19,960 | 26,029 | 33,691 
Stocks (industry), Dec. 313.._.-_....._-------------.--------- 23, 661 | 21,206 | 19,159 | 3 4,326 R 


1 Include roasted concentrates. 
2 At mines and at plants making molybdenum products. 
8 Revised figure. 
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GOVERNMENT REGULATIONS 


To stimulate the production of molybdenum the Government 
entered a long-term contract with Climax Molybdenum Co. in 1950; 
this contract was modified in 1951 to call for still greater output. 
Certificates of necessity covering a portion of the cost of new facilities 
were issued. Negotiations with copper producers for expanded pro- 
duction were initiated, and an increase in output of byproduct 
molybdenum was expected to result; similar negotiations with poten- 
tial producers of molybdenum took place to lead to a further increase 
in direct production. | 

Several orders, designed to conserve the metal and provide for 
control of its distribution, were issued and are listed below: 

National Production Authority orders: 

M-33. Allowable inventory. 

M-52. Reduced the percentage of molybdenum content which could be used 
in certain stainless steels. 

M-1. Amended April 6. Established procedure for virtually complete 
control over the use of ferro-alloys in the production of alloy iron, 
steel, or nonferrous products. | 

M-80. Modification of above regulations. 

M-81. Established procedure for control of substantially pure tungsten and 
molybdenum. 

M-30. This order applied to tungsten but led to the use of increased amounts 
of molybdenum in tool steel. 

Defense Minerals Administration orders (later Defense Materials Procurement 

Agency orders): | 

MO-8. Allocation of molybdenum ore and concentrates. 


O ffice of Price Stabilizatien. ! 
The general ceiling price regulation governed molybdenum concentrates and 


primary products. 

The International Materials Conference Committee on Molybdenum 
and Tungsten issued allotments covering distribution of these metals 
which had been approved by the governments of the member nations. 
These agreements were in force during the third and fourth quarters 
of 1951. The molybdenum allotment for the third quarter was as 
follows, in metric tons of metal: United States 3,420, United Kingdom 
515, France 195, Germany 125, Sweden 100, reserve 45. It was agreed 
that “normal” shipments, for export, of primary products would be 
continued by these nations. The distribution for the fourth quarter 
was as follows, in metric tons of metal: United States 3,620, United 
Kingdom 538, France 232, Germany 157, Sweden 106, Japan 40, 
Italy 20, Netherlands 5, and reserve 2. These quantities included 
specific allowances for metal to be exported as primary products as 
follows: United States 90, United Kingdom 25, France 25, Germany 1, 
and Sweden 13. Later in the quarter a small additional distribution 
was made to cover a 170-metric ton production that had not been 
expected; the amounts of distribution and deductions for export of 
products were: United States 116-3,. United Kingdom 17-1, France 
7-1, Germany 5-0, Sweden 3-0, Italy 1-0, Japan 1-0, reserve 20. 


DOMESTIC PRODUCTION 


During 1951 the industry-Government program for expanding pro- 
duction of molybdenum was continued. Production of concentrates 
totaled 38,855,000 pounds (contained molybdenum), an increase of 


858 MINERALS YEARBOOK, 1951 


36 percent over 1950. In addition, development and construction 
done during 1951 at the Climax deposit were expected to increase 
productive capacity in future years. A strike at western copper 
mines temporarily halted production of byproduct molybdenum during 
the third quarter of 1951. 

The chief mineral of molybdenum is molybdenite (MoS,), which 
comprised virtually the entire output in 1951; powellite [Ca(Mo, WO, 
contributed a relatively small quantity. The increased use of tung- 
sten concentrates containing an appreciable amount of powellite 
provided a small amount of molybdenum that does not appear in the 
statistical tables. Wulfenite (PbMoQ,), once mined from several 
deposits in southwestern United States, has not been produced since 
1944. 

Molybdenite is produced at mines operated chiefly for molybdenum 
and as a byproduct of mines operated mainly for copper or tungsten. 
The molybdenite content of raw ore mined at the former ranges from 
about 0.4 to 1.5 percent; at the latter the range is about 0.015 to 0.055 
percent. In both cases, a molybdenite concentrate is produced; the 
molybdenite content of the concentrates shipped ranges from about 
57 to 94 percent, while 90 percent is considered a standard grade for 
price quotations. 

Molybdenum was produced in six States in 1951; Colorado led, 
followed in order by Utah, Arizona, New Mexico, Nevada, and 
California. Output of mines operated solely or almost solely for 
molybdenum was 22,816,000 pounds in 1951, an increase of 89 per- 
cent from 1950 whereas byproduct concentrates from copper and 
tungsten operations totaled 16,039,000 pounds, a decrease of 2 per- 
cent. Byproduct molybdenum represented 41 percent of the total 
concentrates produced in 1951 compared with 58 percent in 1950. 

Shipments of molybdenum concentrates were 37,955,000 pounds 
(contained molybdenum) in 1951, a decrease of 15 percent from 1950. 
These shipments comprised 34,685,000 pounds to domestic consumers 
and 3,270,000 pounds for export. 


TABLE 2.—Molybdenum in ore and concentrates produced and shipped from 
mines in the United States, 1942-51 


Shipped from mines . Shipped from mines 

Produc Vp E Produc- LE 
Y Ze Val Y (ie Val 

ear ou- : alue ear ou- alue 

sanas of ebe E ane, of id (ou: 
pounds) | pound i der pounds) | f pounds) | oins » 
1942... 56, 942 66, 437 47,275 || 1947............ 27, 047 22, 190 15,178 
IO48 61, 667 53, 955 38, 500 || 1948............ 26, 706 29, 669 20, 418 
1044... 38, 679 39, 423 27, 999 || 1949............ -22, 530 23, 280 19, 332 
E 30, 802 33, 683 23, 976 || 1950............ 28, 480 44, 544 37,729 
1946........-..-- 18, 218 16, 787 11, 529 || 1951............ 38, 855 37, 955 36,177 


1 Figures for 1942-44 represent shipments from mines, plus concentrates converted to oxide by producer at 
Miami, Ariz.; those for 1945-51 represent shipments to domestic and foreign customers, plus concentrates 
converted to oxide at Miami, Ariz., and Langeloth, Pa. 

2 Largely estimated by Bureau of Mines. 


Arizona.—The Miami Copper Co. has been a regular producer of 
molybdenum concentrates since 1938. They are recovered as a by- 
product of its copper operations at Miami, Ariz., and are converted 
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to molybdic oxide at the same location. The Phelps Dodge Corp. 
produced 359 tons of molybdenite concentrates in 1951 as a bypro- 
duct of copper mining at its Morenci operations. The Bagdad 
“opnar Corp. began to recover molybdenite concentrates during 1951 
and produced 84 tons during the year. Concentrates produced 
by Phelps Dodge Corp. and Bagdad Copper Corp. are shipped to 
eastern plants for conversion to products. "The S. W. Shattuck Chem- 
ical Co. operated the New Year’s Eve mine, near Twin Buttes, pri- 
marily for molybdenum and produced 31 tons of concentrate in 
1951, which was shipped to its Denver, Colo., plant for conversion to 
oxide and other products.: Operations at this mine were discontinued 
October 31, 1951. 

Output from Arizona was 76 percent more than in 1950; as a result, 
Ehe State advanced from fourth to third place as a producer of 
molybdenum. 

California. —California remained in sixth place as a producer of 
molybdenum in 1951. The only producer in California was the 
United States Vanadium Corp. at Bishop, where the metal is recovered 
as a byproduct of tungsten production. Recovery of molybdenum 
was 38 percent less than in 1950. 

Colorado.—As a result of a 90-percent increase in production, 
Colorado advanced to first place as a producer of molybdenum in 
1951. The Climax Molybdenum Co., operating its world-famous 
deposit near Climax, Colo., was the only producer of molybdenum 
concentrates in Colorado during 1951. The following data have been 
abstracted from the firm's annual report for 1951: 

Production in 1951 was 22,538,739 pounds of molybdenum contained in con- 
centrates, contrasted to 11,903,043 pounds in 1950. The mine produced 4,566,548 
tons of ore during the year 1951, or substantially at mill capacity. During 1951 
approximately 259,000 pounds of tungsten, contained in the form of concentrate, 
were produced, compared with 162,000 pounds in 1950. In 1951 the byproducts 
plant for recovery of tungsten, pyrite, tin concentrate, monazite, and topaz was 
limited to the treatment of residues from about 8,000 tons per day of ore as mined. 
After February of 1952 the capacity will be 20,000 tons. 

An expansion program underway is planned to increase primary mill capacity 
to 20,000 tons per day. Major elements of facility expansion in addition to the 
mill include one of the largest gyratory crushers ever built, auxiliary crushing 
equipment, a 4,700-foot covered conveyor system, additional housing for em- 
ployees, a reservoir for domestic water supply, a 4-mile 26-inch diameter mill-water 
pipeline, and the byproducts plant enlargement. 

Steps are being taken to expand the broken ore reserve, which was greatly 
depleted during World War II, to 20,000,000 tons. This quantity of broken ore is 
needed to maintain an operation at the projected rate of 20,000 tons per day. 


The Climax deposit is developed from long adits, and most of the 
ore is produced by a caving method. However, some ore is produced 
from an opencut. Slushing practice ! and automatic traffic controls ? 
have been described in articles published in 1951. 

Nevada.—In 1951, the Nevada Mines Division of the Kennecott 
Copper Corp. continued to be the only producer of molybdenite con- 
centrates in Nevada. The concentrates are recovered as a byproduct 
of the McGill concentrator, where copper ores from the company 
Ruth and Copper Flat operations and from the Emma Nevada group 


1 MeGlothlin, Wm. K., and Henderson, R., Climax Slushing Practice: Min. Cong. Jour., vol. 37, No. 7: 
J aly, 1051, pp. 26-29, and vol. 37, No. 8, August 1951, RP 24-27, 
3 Engineering and Mining Journal, Automatic Traffic Controls: Vol. 152, No. 5, May 1951, pp. 94-95. 
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of Consolidated Coppermines Corp. are milled. The output of con- 
centrates was 34 percent less than in 1950. 

Small amounts of molybdenum were also recovered from tungsten 
ore and concentrate produced in Nevada and treated at the Bishop, 
Calif., plant of U. S. Vanadium Corp. or consumed at steel plants. 
The former production is included with California, and the latter is not 
tabulated because of lack of data. 

New Mexico.—The Chino Mines Division of the Kennecott Copper 
Corp., Hurley, and the Molybdenum Corp. of America, Questa, con- 
tinued to be the only producers of molybdenite in New Mexico in 1951. 
At Hurley, where molybdenite has been recovered as a byproduct of 
copper Operations since 1937, production in 1951 was 30 percent more 
than in 1950. The Questa mine, which is operated for molybdenum 
only, was opened in 1919 and since 1923 has been a regular producer. 
A portion of the output is now from tailings produced in prior years. 
Output in 1951 was 24 percent less than in 1950. Concentrates pro- 
duced at Questa are shipped to the processing plant of the Molybde- 
num Corp. of America at Washington, Pa., where the company produces 
ferromolybdenum, calcium molybdate, molybdic oxide, and other 
molybdenum products. 

Utah.—Utah was the second largest molybdenum-producing State 
in 1951. The only producer is the Utah Copper Division of the Kenne- 
cott Copper Corp., which since 1936 has been recovering molybdenite 
as a byproduct of copper at its Arthur and Magna concentrators. 
Output of molybdenite concentrates in Utah was 5 percent less in 
1951 than in 1950. 

Washington.—Kromona Mines, Inc., reported that the Kromona 
mine, Snohomish County, was under development. A road had been 
completed to the property. Consolidated Mines & Smelting Co., 
Ltd., reported that its mine in Ferry County was developing ore. 
There was no production from Washington in 1951. 


CONSUMPTION AND USES 


Consumption (as measured by shipments to domestic consumers) 
of molybdenum products in the United States was 9 percent less in 
1951 than in 1950. The defense program and restrictions on non- 
essential uses distorted the normal use pattern; however, the largest 
single use for molybdenum continued to be as an alloying element in 
the manufacture of steels, to which it is added as molybdic oxide, 
calcium molybdate, or ferromolybdenum. In Sec when an 
entire open-hearth heat is to be alloyed to a degree not exceeding 0.8 
percent molybdenum, the addition is in the form of molybdic oxide 
or calcium molybdate; ferromolybdenum is used when higher per- 
centages of molybdenum are desired. A relatively small quantity 
of molybdenite 1s used by a few stecl companies as an addition to 
molten metal in the ladle to raise the sulfur content to improve 
machinability, in addition to gaining the benefit of the contained 
molybdenum. Of the total molybdenum used in the United States 
in 1951, it is estimated that about 66 percent was consumed in steels. 
Smaller quantities (about 25 percent of the total) of molybdenum, 
chiefly in the form of ferromolybdenum and molybdic oxide, were 
employed in gray-iron and malleable castings. Molybdenum is also 
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used in the metallic form in the electrical industry, and alone or in 
nonferrous alloys for certain high-temperature applications; molybde- 
num disulfide (mol bdenie ) is used in special lubricants;* and various 
molybdenum compounds are used as fertilizers, in pigments, in the 
ceramic industry, and as catalysts. 


The most noteworthy changes in the use pattern that resulted from 
the defense program were increases in use in tool steel, in special 
high-temperature alloys, and in catalysts and a decrease in the amount 
used in pigments and in the ceramic industry. 


Many references to the possible use of molybdenum as fertilizer 
are contained in the volume, Bibliography of the Literature on 
Minor Elements and Their Relation to Plant and Animal Nutrition 
(4th ed., vol. I, 1948, pp. 724-731, and vol. II, 1951, pp. 90-94), pub- 
lished by Chilean Nitrate Educational Bureau, Inc., 120 Broadway, 
New York, N. Y. Growth of molybdenum crystals‘ and observa- 
tions on crystal structure * were described in articles published in 1951. 


TABLE 3.—Production and shipments of molybdenum products! in the United 
States, 1947-51, in pounds of contained molybdenum 


Shipments 
Year Production Gg " 
o domestic 
consumers Exports 1 Total 
lr A 20, 659, 700 19, 878, 500 866, 400 20, 744, 900 
AAA O uur Cr 24, 445, 300 23, 808, 900 1, 215, 800 25, 024, 700 
1040 WEE 19, 624, 200 15, 019, 000 1,314, 100 16, 333, 100 
i507.) SPP eS AA 25, 347, 800 32, 735, 700 1, 955, 100 34, 690, 800 
Lt WEE 32, 775, 000 29, 845, 000 1, 387, 700 31, 232, 700 


1 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
3 Reported by producers to the Bureau of Mines. 


STOCKS 


Table 4 shows industry stocks of molybdenum concentrates and 
products, 1947-51. The industry stocks of both items increased 
during 1951. 


3 Climax Molybdenum Co., Molybdenum Disulfide as a Lubricant: New York, 1951, 73 Pp. Johnson, 
Robert L., Godfrey, Douglas, and Bisson, Edmond E., Friction of Solid Films on Steel at High Sliding 
Velocities: Nat. Advisory Committee for Aeronautics, Tech. Note 1578, April 1948, 65 PP. 

Godfrey, Douglas, and Nelson, Erva C., Oxidation Characteristics of Molybdenum Disulfide and Effect 
of Such Oxidation on Its Rolo as a Solid-Film Lubricant: Nat. Advisory Committee for Acronautics, 
Tech. Note 1882, May 1949, 28 H 

Johnson, Robert L., Swikert, Max A. and Bisson, Edmond E., Friction and Wear of Hot-Pressed Bearing: 
ween namine Molybdenum Disulfide: Nat. Advisory Committee for Acronautics, Tech. Note 2027, 

ebruary véi pp. 

Ee Douglas, and Bisson, Edmond E., Effectiveness of Molybdonum Disulfide as a Fretting-Cor- 
rosion ibitor: Nat. Advisory Committce for Acronautics, Tech. Note 2180, September 1950, 29 pp. 

Bowden, F. P., Frictional Proporties of Porous Metals Containing Molybdenum Disulfide: Research, 
London, vol. 3, No. 8, Aug. 1950. Bowdon, F. P., and Shooter, K. V., Frictional Behavior of Plastics 
Impregnated with Molybdenum Disulfide: Research London, vol. 3, No.8 August 1950. 

» Mino Y A A Lubrication of Stee] Surfaces with Molybdenum Disulfide: esearch, London, vol. 4, No. 2, 

ebruary S 

Boyd, John, and Robertson, B. P., The Friction Properties of Various Lubricants at High Pressures; 
Trans. Am. Soc. Mech. Eng., vol. 67, No.1, January 1945, pp. 51-56. 

ite, H. S., and Zei, Dino, Static Friction Tests with Various Metal Combinations and Special Lubri- 
cants: Nat. Bureau of Standards, Research Paper 2198, Jour. Research, vol. 46, No. 4, April 1951, pP: 292-298. 
4 Chen K. Maddon, B and Pond, R. B., Growth of Molybdenum Single Crystals: Jour. Metals, vol. 


5 Chen, N. K., an Madden R., Observations on Cleavage and Polygonization of Molybdenum Single 
Crystals: Jour. Metals, vol. 3, No. 7, July 1951, pp.531-532. 
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TABLE 4.—Industry stocks of molybdenum concentrates and products, Dec. 31, 
1947-51, in thousands of pounds of contained molybdenum 


A Products ? 

oncen- | 

Year trates ! Total 

Producers | Consumers 

1947 ses ee II eee suet O A 23, 661 8, 126 2, 695 34, 482 

A deer MM MODEM A e MMDIEM 21, 206 7,547 (3) 4 

E rt re A eee os eee eae 19, 159 10, 838 i 4 29, 997 
i, A MuR A 5 4,326 1, 495 (3 45 

BOG) A A A alae 5, 058 3, 037 (3) 


t At mines and at plants making molybdenum products. 

? Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
3 Figure not available. 

4 Excludes stocks of molybdenum products at consumers’ plants. 


5 Revised figure. PRICES 


There was no change in the quoted prices for molybdenum con- 
centrates or primary products during 1951. The published price, 
f. o. b. mines, of molybdenite in concentrates containing 90 percent 
MoS, was 60 cents a pound (equivalent to $1.00 a pound of contained 
molybdenum). The prices of the principal molybdenum products 
are based on 1 pound of contained molybdenum, f. o. b. producer’s 
plant. During 1951 the prices quoted were as follows: Molybdic 
oxide $1.14, calcium molybdate $1.15, ferromolybdenum $1.32, and 
molybdenum metal $3.00. 


FOREIGN TRADE * 


Imoorts of molybdenum in ore and concentrates into the United 
States are normally small; 8,243 pounds (contained molybdenum) 
was received in 1951 compared with 2,784 pounds in 1950. Some 
molybdenum ore and concentrates are occasionally imported for 
conversion to molybdenum products for export; none has been so 
imported since 1946. 

Exports of molybdenum in concentrates (including roasted con- 
centrates) were 3,729,265 pounds (contained molybdenum) in 1951 
compared with 6,234,521 pounds in 1950. Exports were at a very 
low rate during the first half of 1951 (29 percent of the year's total) 
but rose to a more normal rate in the last half of the year. United 
Kingdom and Germany were the chief foreign markets in 1951, taking 
47 and 20 percent, respectively. 

Exports of ferromolybdenum were 1,483,841 pounds (gross weight)” 
in 1951 compared with 1,178,604 pounds in 1950, and those of molyb- 
denum metal and alloys were 109,129 pounds compared with 146,075 
pounds in 1950. 

Tariff.—The duty on molybdenum ore and concentrates continued 
to be 35 cents a pound on the metallic molybdenum contained. The 
General Ágreement on Tariff and Trade, Torquay, effective June 6, 
1951, reduced the duty on ferromolybdenum, molybdenum metal and 
powder, calcium molybdate, and other compounds and alloys of 
molybdenum to 25 cents a pound of contained molybdenum plus 7.5 
percent ad valorem; the former rate was 50 cents and 15 percent ad 
valorem. 

6 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price and E, D. Page, 


of the Bureau of Mines, from records of the U. 8. Department of Commerce. 
? Ferromolybdenum contains about 60-65 percent molybdenum, 
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TABLE 5.—Molybdenum ore and concentrates (including roasted concentrates) 
exported from the United States, 1949-51, by country of destination 


[U. 8. Department of Commerce) 
1949 1950 1951 
Country Molyb- neha pandas 
um enum enum 
content Value content Value content Value 

(pounds) (pounds) (pounds) 
Austria........-...--..----.-- 5, 334 $7, 952 20, 918 $19, 515 9, 906 $11, 307 
Canada ...................... 62, 289 50, 332 226, 297 194, 187 204, 687 313, 957 
Canal 7000 ANA AA AS 465 458 700 712 
(NON AAA A PEI severe oL EE 2, 957 7,841 
Rrünóe AAA se eee ,525,564 | 1,283, 495 674, 296 591, 249 420, 161 397, 125 
O av Ce E 267, 285 246, 731 | 1, 105, 577 956, 320 701, 731 786, 750 
MOI AAA 61, 262 , 420 38, 135, 712 147, 408 
JODON A A PA E 40, 677 34, 197 , 340 51, 476 
EE 5,370 3, 250 3 E AA acre 
Netherlands. ................. 14, 700 13, 680 61, 200 65, 000 41, 524 50, 000 
Norway... ....-.-.--.--------- j 56,419. PA AA A ses DE 
Sweden....................... 545, 761 459, 279 274, 406 211, 195 241, 349 257, 051 
United Kingdom............. 2,768,571 | 2,441,723 | 3,786,920 | 3,342,637 | 1, 758, 108 1, 711, 739 
Total WEE E 5,319,780 | 4,624,123 | 6,234,521 | 5,453,652 | 3,729, 265 3, 735, 456 


WORLD REVIEW 


United States production of molybdenum in 1951 was 84 percent 
of estimated world production. Table 6 gives world production by 
countries. 


TABLE 6.—World production of molybdenum in ores and concentrates, 1943-51, 
by countries, in metric tons ! 


[Compiled by Berenice B. Mitchell] 


1949 1950 1951 


oi | Gee | eres | eee | Fr | eee | eer | eee | eee 


4 3 1 
9 18 19 
PEA 28 95 
558 | 965 | 42,500 
3 3 3 
& | & | & 
A OE AMAN 3 
EEN II E E DEREN DEE 3 
Seen tees 13 3 
Di Qo (3) 
71 62 119 
2 1 
1 5 e| () 
12, 268 | 12,114 | 10,219 | 12,918 | 17,625 
243 174 | (3) 


14,000 | 13,600 | 11,500 [714,600 | 21,000 


Moly denum is also produced in Greece, North Korea, Rumania, Spa 
product on oo a pA not available. Estimates by author of chapter for these countries are included in total. 
n. 
i a not lu available; estimate by author of chapter included in total. 
4 Estimate 


5 Exports prede, an pro 
s Proliminary data pr fiscal year ended March 31 of year following that stated. 
? Revised figure. 


in, Turkey, and U. 8. 8. R., but 
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Austria.—Output of lead-zinc-molybdenum ore in 1950 was 98,631 
metric tons compared with 91,016 tons in 1949. The Bleiberg-Kreuth 
mine in Carinthia is the principal producer. In the first half of 1951, 
2,927 tons of lead concentrate, 3,138 tons of zinc concentrate, and 91 
tons of molybdenum concentrate were recovered from 53,592 tons of 
lead-zinc-molybdenum ore.? 

Canada.—According to the Dominion Bureau of Statistics, 350,000 
pounds of MoS, was produced by the Molybdenum Corp. of Canada 
at La Corne, Quebec. 

Chile. —Molybdenum is produced as a byproduct of copper mining 
in Chile. Based on estimated exports, production of molybdenum 
reached an alltime high of 2,500 metric tons in 1951; production in 
1950 was 965 tons (revised). 

Norway.—The following is quoted from Mineral Trade Notes.? 


Most of the molybdenum produced in Norway has been from the Knaben mine 
near Egersund on the southwestern coast of Norway. Total molybdenum con- 
centrate output from the Knaben mine through 1950 has been about 9,000 metric 
tons. About 1,000 tons of concentrate has been produced by other mines. Ore 
from the Knaben mine contains 0.15 to 0.20 percent MoS, and is concentrated 
by flotation to a 95 percent concentrate. Capacity of the plant is about 800 tons 
of concentrate a year. Mining was suspended in the summer of 1949 in order to 
concentrate on development work, which had been neglected under German con- 
trol during the war. The 1950 output was from ore mined in an opencut near the 
main mine. Before and during World War II a few small molybdenum mines 
were worked in the Knaben area, in Talemark in southern Norway, at Oterstrand 
and Laksaadal in northern Norway, and at Sorumsaasen in the Drammen area 
near Oslo. Norwegian output of molybdenum concentrate has been as follows 
(in metric tons): 


1988 1944 1949 1950 


Knaben..................... 735 387 128 111 
Oterstrand.................. 35 | i E 
Sorumsaasen................ mr H lll... 2.2.2.2. 
Others. tee ee, ewes l- season aaa 


770 413 128 111 


No estimate of ore reserves is known for the Knaben mine. However, possible 
ore reserves are large, though of low grade. Other molybdenum deposits that 
have been worked are small. 

U. S. S. R.—No information on the magnitude of production has been 
n however, an intensive expansion program was known to 
- be in progress in 1947 at the deposit east of Kounrad near Lake 

Balkhash. 

Yugoslavia.—Production is from the Mackatica mine in Serbia. 
There is no reliable information on 1951 production, but the increased 
pen expected during the year was probably delayed because of 

ack of machinery. 


5 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 4, October 1951, p. 16. 
? Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 2, August 1951, p. 22. 


Natural Gas 


By D. S. Colby and B. E. Oppegard 


4e 
GENERAL SUMMARY 


ARKETED production? of natural gas in 1950 increased 16 
M percent to 6,282 billion cubic feet and in 1951 rose another 19 
percent to 7,457 billion. "Texas, Louisiana, and New Mexico 
supplied 82 percent of the increase in 1951. Production in Penn- 
sylvania increased after a long static period as the result of discoveries 
made in 1950. | 
Consumption of natural gas in the United States in 1951 increased 
to 7,103 billion cubic feet from 6,026 billion in 1950. North Carolina, 
South Carolina, Massachusetts, and New Hampshire received natural 
gas for the first time. Aside from Texas, California and New York 


Average value at wells 


FIGURE 1.—Production and average Mr of natural gas in the United States, 
1916-51. 


showed the largest increases in consumption. In each case this 
increase resulted primarily from completion of an interstate pipeline. 
The quantities consumed by various classes of consumers in 1951 and 


the percent change compared with 1950 were as follows: Residential, 


1 Includes final figures for both 1950 and 1051. 
2 Comprises gas either sold or consumed by producers, including losses in transmission, amounts added 
fo storage, and increases in gas in pipelines, 865 
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1,475 billion cubic feet (+23 percent); commercial, 464 billion (+20 
percent); field, 1,442 billion (+21 percent); petroleum refineries, 538 
billion ai 18 percent) ; and all other industrial users, 3,184 billion (+14 
percent). | 

The gross quantity of gas placed in underground storage in 1951 
was 348 billion cubic feet, more than 50 percent over 1950. "The net 
increase of gas in underground storage during 1951 was 138 billion 
cubic feet. 

The average value of natural gas at the wellhead rose from 6.5 cents 
per thousand cubic feet in 1950 to 7.3 cents in 1951. This is the 
sharpest rise in the average value yet recorded during 1 year. "Total 
value of marketed production at the wellhead in 1951 was $543 million. 
The total value at point of consumption of all natural gas used in the 
United States in 1951 was $2,119 million, averaging 29.8 cents per 
thousand cubic feet. "This increase of 3.2 cents over the 1950 average 
was caused in part by a large expansion of consumption in areas 
removed from the producing fields where gas has a higher value. 

Interstate shipments and exports of natural gas increased 27 per- 
cent, maintaining the same rate of increase recorded in 1950. 

The number of residential consumers of natural gas increased by 
4.5 million to 21.4 million. Half of this increase was in the number 
of consumers of mixed gas, primarily in New York. The number of 
commercial consumers increased 0.3 million to 1.6 million. 


TABLE 1.—Salient statistics of natural gas in the United States, 1947—51 


MILLION CUBIC FEET 


Supply: 
Marketed production 1................ 4,582, 173 | 5,148,020 | 5,419,736 | 6, 262, 060 7, 457, 359 
Withdrawn from storago............... 86, 643 79, 035 106, 368 175, 260 209, 428 
Total süpply....... aces erc reuera 4,668,816 | 5,227,055 | 5,526,104 | 6,457, 320 7,666, 787 
Disposition: 
Consumption.......................... 4, 426, 544 | 4,945, 149 | 5,195,484 | 6, 026, 404 7, 102, 562 
XDOIS.....-.:2 0 0o eccecalb scott 18, 149 18, 704 20, 054 25, 727 163 
SLOIOQ A s DI qase eise CES E dE 96, 316 136, 406 172, 051 229, 752 347, 690 
Lost in transmission, etc............... 127, 807 120, 796 138, 515 175, 437 192, 372 
Total disposition. ................... 4,668,816 | 5,227,055 | 5,526,104 | 6, 457, 320 7, 666, 787 
VALUE 
Production (at wells). . thousand dollars.. 274, 709 333, 173 344, 034 408, 521 542, 064 
Average per M cubic feet............ cents.. 6.0 6.5 6.3 6.5 7.3 


1 Comprises gas sold or consumed by producers, including losses in transmission, amounts added to 
storage, and increases in gas in pipelines. 


GOVERNMENT REGULATIONS 


The United States Supreme Court, in a case involving direct sale 
of natural gas to an industrial consumer by an interstate gas trans- 
mission company, ruled that a State has the right to regulate the sale 
of natural gas piped across its border if it is to be sold in competition 
with an established utility. 

Secretary of the Interior Oscar L. Chapman on July 27, 1951, 
approved Bureau of Land Management Circular 1795 requiring 
pending and future applicants for natural-gas pipeline rights-of-way 


3 Panhandle Eastern Pipe Line Co. v. Michigan Public Service Commission, 341 Y, 8, 329. 
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across public lands to file a stipulation designed to assure the operation 
of their lines as common carriers, as provided in the Mineral Leasing 
Act of 1920. 

The Petroleum Administration for Defense issued Order 2, effective 
August 22, 1951, which, with certain specified exceptions, prohibited 
extension of natural-gas service to new industrial and central heating 
customers in 15 States and the District of Columbia. The order was 
deemed necessary because steel shortages prevented pipeline con- 
struction from keeping pace with the demand for gas. 

On August 22, 1951, the Federal Power Commission issued Opinion 
217 on Docket G-1148, a hearing to determine whether Phillips 
Petroleum Co. was a “natural-gas company” within the meaning of 
the Natural Gas Act. Phillips does not engage in the interstate 
distribution of gas but sells at wholesale to interstate pipeline com- 
panies. The decision affirmed the position of the Federal Power 
Commission as recognizing that it had no jurisdiction over transporta- 
tion or sales made in the process of production or gathering if exercising 
jurisdiction interfered with the regulatory functions of the States. 

As part of an omnibus tax bill passed by the Texas Legislature, a 
gathering tax of 0.45 cent per thousand cubic feet was levied on 


natural gas. 
RESERVES 


Reserves of natural gas, as estimated by the reserves committee 
of the American Gas Association, were 193,812 billion cubic feet on 
December 31, 1951, a net increase in reserves of 8.2 trillion cubic feet 
from the estimate of the previous year. This is the second largest 
increase reported since estimates were first made by the American 
Gas Association in 1945. The largest increases in reserves were the 
addition of 4.3 trillion cubic feet of nonassociated gas in New Mexico 
and 3.9 trillion cubic feet of dissolved gas in Texas. 


PRODUCTION 
GROSS WITHDRAWAL 


The gross withdrawal of natural gas in the United States increased 
12 percent in 1950 to 8,480 billion cubic feet and 14 percent in 1951 to 
9,689 billion. There has been a tendency in the last 5 years for produc- 
tion from gas wells to grow relatively more rapidly than that from oil 
wells. In 1951, 73 percent of the increase in gross withdrawals of 
natural gas was from gas wells whereas only 67 percent of the gross 
withdrawals total itself was from gas wells. In 1951 this tendency was 
most pronounced in New Mexico due to development of the San Juan 
Basin; however, Kansas, Louisiana, and Texas were among the States 
following in the same direction. 

On the whole, repressuring continued its gradual rise. Oklahoma 
showed a large increase in 1951 owing to completion of a cycling plant. 
Texas declined slightly in 1951. 
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TABLE 2.—Estimated proved recoverable reserves of natural gas in the United 
States, 1950-51, in million cubic feet ! 


[Committee on Natural-Gas Reserves, American Gas Association] 


Changes in reserves during 1951 


pa 2 5i q 
aso iscoveries 
State Dec. 31, | Extensions lofnew fields| Net change 
in under- | Net pro- 
1950 and revi- | and new dstorl ‘duetion:< 
sions? |pools in old|P'9Und stor-| duction 
fields ? age! 
ATEnDSOS. lel dU ias 907, 593 27. 545 38, 965 —4 42, 785 
California 5.222. lc ll l.l. n 9, 760, 386 170, 711 66, 827 —4, 317 511, 162 
LR te EE 1, 115, 473 22, 955 24, 504 |. ...-.-...- 24, 481 
E AAA oe AE ne e ee 9, 893 29, 795 5,650 |... .......- 38, 205 
TNO AN Ge de ds ce es ciu 31, 190 2, 520 3, 340 297 6, 540 
Kansas EE 13, 790, 834 76, 206 40, 971 2, 326 452, 839 
KOntuek AA 1, 330, 583 59, 386 9, 520 —401 73, 500 
Louisiana 8.. gees giel Seeerei Aug 28, 533, 266 | 1,147, 998 480, 933 |............ 1, 157, 166 
Mliehigan............- GE 195, 074 8, 786 230 10, 347 11, 412 
Mississippi_......-... ..................-- 2, 519, 206 86, 321 35, 477 40 201, 075 
MONTE EE 797, 361 69,336 |...........- 3, 069 41, 659 
IC osa eaa A AA 44, 106 30, 947 26, 646 |............ 
New Moien... 6, 990,670 | 4,785, 791 132, 187 —2, 834 315, 835 
New de EE , 779 00 AA 4,814 
¡AAA A UU MEHR 658, 862 32, 527 8, 450 30, 696 41, 400 
kleene dere 11, 634, 287 769, 182 117, 604 10, 380 727, 116 
Pennsylvania................--.... LL c2... 627, 171 38, 272 33, 000 43, 012 122, 000 
WK A sete ot a 102, 404,077 | 5,311,803 | 1,854, 153 1, 330 3, 918, 134 
Eege A 84, 752 8, 784 6, 154 |..........-. 3, 845 
West Virginia... ooo 1, 650, 675 147, 107 21, 900 33, 817 182, 000 
VAT 2, 194, 989 161, 115 66, 518 179 82, 503 
Other Staten... 27, 472 20, 419 66, 356 |......... .. 4, 405 
o A A A Es 185, 592, 699 | 13,013, 606 | 3,039, 385 132, 751 7, 966, 941 
Reserves of Dec. 31, 1951? 
State E 
nder- 
O Associated §} Dissolved*| ground Total 
storage 10 
APROUSGS ici 478, 298 149, 733 301, 287 1, 996 931, 314 
California Loaiza dar 2,615,335 | 2,155,881 | 4,696, 387 14, 842 9, 482, 445 
Colorado- 2 acce e e raras cacas 487, 134 42, 142 609, 175 |............ 1, 138, 451 
UI 25e vate sie 4, 333 10, 000 212,800 |............ 227, 133 
TNGIONG EA ce ES dad 3, 500 4, 500 21, 760 1, 047 30, 807 
ELA ee 13, 015, 271 133, 419 277, 181 31,627 | 13,457, 498 
A A seca E 1, 253, 003 |...........- 61, 400 11, 185 1, 325, 588 
Louisiana 5............... EE 23, 147,675 | 3,829,371 | 2,027,985 |............ 29, 005, 031 
E eege Jeu 119, 011 |......-....- 41, 366 42, 648 203, 025 
Mississippi... cscsecccoscevecocsesccwcaus 1, 721, 717 405, 552 312, 660 40 2, 439, 969 
Montana. -_.......-.----------------------- 700, 358 39, 469 80, 717 7, 563 828, 107 
INGDIASKG sc mordido is 67, 351 7, 906 20, 553 |.-..-.-...-- 95, 810 
New Mexico........-------.--------------- 8, 273, 960 | 2,351, 741 949, 026 15, 252 | 11, 689, 979 
OW Y OF EE 50, 642 |............ 528 15, 623 66, 70 
Ëer 551,825 |--.....----- 32, 800 104, 510 689, 135 
A A A AR 7,368, 214 | 1,007,720 | 3,393, 654 34,749 | 11,804, 337 
Pennselvanla -000000 O EE i 100, 864 619, 455 
Toras E a iia 70, 322, 632 | 18, 228,896 | 17, 099, 881 1,820 | 105, 653, 229 
LR d EE Be 1 RRE (a0 EEN > 
West Virginia. .......... c.l c.l LL Ll. l.l. 1, 504, 366 |............ 77,150 89, 983 1, 671, 490 
Wyoming- aos anos e Law dee ue d esie i 1, 479, 958 354, 385 505, 263 692 , 340, 
Other States®__..- 22. ee 47,913 EAS 67,839 |............ 115, 752 
Total A EE 133, 771, 407 | 28, 720,715 | 30, 844, 937 474, 441 | 193,811, 500 


1 Volumes are reported at a pressure base of 14.65 pounds per square inch absolute and at a standard 
temperature of 60° F. 

2 Excludes gas loss due to recovery of natural-gas liquids. 

3 The net difference between gas stored in and gas withdrawn from underground storage reservoirs. 

4 Net production equals gross withdrawals less gas injected into underground reservoirs; changes in under- 
ground storage are excluded. December production partly estimated. 

5 Includes offshore reserves. 

6 Includes Alabama, Florida, Maryland, Missouri, North Dakota, and Virginia. 

7 Nonassociated gas is free gas not in contact with crude oll in the reservoir. 

8 Associated gas is free gas in contact with crude oil In the reservoir. 

° Dissolved gas is gas in solution with crude otl in the reservoir. 

10 Gas held in underground reservoirs for storage purposes only. 
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TABLE 3.—Gross withdrawals and disposition of natural gas in the United States, 
1950-51, by States, in million cubic feet 


Gross withdrawals ! Disposition 
State 
Marketed Vented 
From From Repres- 
gas wells | oil wells | Total prone suring a i 

1950 
ATKANSAS 20s wen eet een ei 38, 260 31, 160 69, 420 48, 047 16, 844 4, 529 
California............................-.... 225,130 | 548,550 | 773,680 | 558,398 | 204,142 11, 140 
Colorado. AAA cue 7, 900 9, 330 16, 630 11, 168 471 4, 901 
AA E MP PUN DRUMS 00 37, 200 37, 700 13, 285 2, 350 065 
INO1AN AA A 6, 260 6, 510 56 111 5, 443 
KANSAS 2. 2-5. once lese c Dee daas 311, 400 89,300 | 400,700 | 364, 024 1, 352 35, 324 
A I , 000 8, 480 70, 480 73,316 |.......... 3, 164 
Louisianas... -00-0 -00aMiMoMMMMMMMMŅM 883,320 | 253,500 |1, 136,820 | 831,771 | 191, 466 113, 583 
Michigan........................ l.l... 2, 6, 300 18, 800 11,2 8,4 , 097 
Mississippi. .......................-... l.l. 120, 430 40,760 | 161,190 | 114,153 42, 334 4, 703 
ontana.. D ciar acordada ,0 3, 200 41, 39, 186 02 1, 912 
New Melen... 47,800 | 193,960 | 241,850 12, 2, 808 20, 133 
ROA] A abs me deis 3, 0 3, 370 3,336 |.......... 34 
Ohio ox tacto tds CEE 45, 690 1, 700 47,390 43, 163 10 4, 217 
Oklahoma. ...-......-.-....--....-------- 378, 510 | 280,330 | 658,840 | 482, 360 29, 333 147, 147 
Pennsylvania...............-.-.-.-------. 87, 650 3, 800 91, 450 91, 137 209 104 
q: CN Rete Scent cea ans 3, 099, 600 |1, 308, 200 |4, 407, 800 |3, 126, 402 | 889, 850 391, 548 
Wah EE 3, 950 180 , 130 3, 950 |.---...... 180 
West Vireinia LLL... lll. 186, 400 6,000 | 192,400 | 189,980 228 2, 192 
WYOMING ec ecesucencucac edel . 44, 000 48, 050 92, 050 62, 002 11, 483 18, 505 
Other Btotegt 2... cll Ll... 1, 200 40 1, 240 1, 207 EE 33 
Totál A iaat 5, 603, 200 |2, 876, 450 |8, 479, 650 |6, 282, 060 |1, 396, 546 801, 044 

1951 
ATKansas. cd. o se 37, 060 30, 050 67, 110 44, 656 18, 911 3, 543 
CAI DÍA cacao a 200,200 | 611,800 | 812,000 | 566,751 | 239,955 5, 294 
A EE 10, 400 f 27, 000 14, 128 1,866 11, 006 
ue EE 500 48, 300 43, 800 11, 425 1, 304 30, 081 
;———— "— — — 200 6, 400 6, 600 845 70 5, 685 
KANSAS me E 379, 500 80,700 | 460,200 | 417, 538 1, 401 41, 261 
enk, eer cere Eurer Mes ; 5, 000 78, 100 76,097 |.......... 2, 003 
tisiana......-.......-.-.-.-------------|1, 088, 900 | 302, 700 |1, 391, 600 |1, 054, 199 | 202, 383 135, 018 
Maryland........................ .  .... 8, 422 |.......... ; E Yy EA D 
Michigan. 2:2: ión cada pis 10, 000 5, 300 15, 300 11, 194 672 3, 434 
Mississippi. ........................ l.l... 176, 500 83,400 | 258,900 | 158,845 41, 718 58, 337 
Moninna........4. lc. a cce dede rc 34, 00 3,1 37, 100 36, 424 384 292 
Nebraska.........................-......- 3,1 4, 000 3,895 EE 105 
New Mexico.......--.--.-.--------------- 120, 600 | 208,500 | 329,100 | 300, 169 5, 105 23,826 
Now Y OFF EE EE 3, 100 150 3, 250 3,214 |.......... 96 
NOTTE E 40, 000 1, 500 41, 500 38, 879 2, 609 
Oklahoma..........................-..... 420, 000 | 338,000 | 758,000 | 538,756 57,110 162, 125 
Pennsylvania............................. 126, 000 3,1 129,100 | 128,715 260 125 
KEE 3, 518, 500 |1, 411, 600 |4, 030, 100 |3, 781,136 | 856, 930 292, 034 
Utah AAA as ae SL E , 69 160 , 850 3, 733 EG 117 
West Vireinig 00-22-200 188, 000 5,000 | 193,000 | 191, 146 373 1, 481 
WYOMING EE kent le 45, 000 50, 600 95, 600 71, 508 10, 274 13, 818 
Other Btatest 22 ll cc c LL... 680 60 740 684 |.......... 66 
793, 186 


1 Marketed production plus quantities used in repressuring, vented and wasted. 
2 Gas sold or consumed by producers (see table 1, footnote 1.). l 
3 Includes gas (mostly residue) blown to the alr, but does not include direct waste on producing properties, 
except where data are available. 
e, and Virginia. 


1 Alabama, Florida, Maryland, Missouri, Nebraska, North Dakota, Tennesse 
$ Alabama, Florida, Missouri, North Dakota, South Dakota, Tennessee, and Virginia. 
STORAGE 


Underground storage has been growing at an increasing annual 
rate. The total quantity of gas stored during 1951 was 51 percent 
above the 1950 figure, which in turn was 34 percent above the 1949 
figure. West Virginia showed the largest increase in total volume 
stored in 1949-51. Also contributing to the large expansion were 
Michigan, Ohio, and Pennsylvania. Illinois, which previously had 
only negligible quantities in underground storage, in 1951 reported 
1.6 billion cubic feet placed in storage as the result of a new project. 


870 


The American Gas Association reported that the number of under- 
ground storage projects increased from 125 in 1950 to 142 in 1951, 
and storage capacity from 774 to 916 billion cubic feet. 
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TABLE 4,—Natural gas stored underground in and withdrawn from storage 
fields, 1950-51, by State of location, in million cubic feet 


1950 1951 
State 
Total | Total | Net | Total | Total | Net 
stored dra stored stored diam stored 

Arkansas .... ........-....-. cl. - cce. ll-- 72 220 —148 817 173 
Oalifornis eege 16, 621 12, 762 3, 859 12, 571 17, 524 —4, 953 
Elle, sc dae xe ees 5 79 —74 , 606 44 1, 161 
Indlan, A A dees R63 472 91 796 50 288 
LAO E NA OA 13,634 | 13,676 —42 | 15,481 | 15,528 —47 
AAA Ra EE 4, 652 6, 181 —1, 479 6, 659 0, 324 335 
MICHIROT RENDUM 29,958 | 22,182 7,776 , 409 | 34,755 19, 654 
ALT AA E A AA suche E 40 |.........- 40 
Montana. surcar E 2, 303 942 1, 361 3, 479 2, 941 
New Mexico.............................- 8,066 |.......... , 066 2, 668 4, 823 —2, 155 
NeW Vork ona acr s celta deco 6, 322 4, 937 1,385 | 10,31 5, 577 4, 734 
Dio... oe teat Sot Se did 43, 276 35, 033 , 243 63, 117 34, 663 28, 454 
Oklahoma |... cs crrrc Lr meon E 3, 383 5, 144 8, 239 17, 836 7, 908 10, 578 
Pennsylvania... LLL le. 35,179 | 33,020 1,259 | 72,620 | 29,797 42, 823 
do Ci EE 3, 958 1, 030 , 028 , 544 1, 548 996 
West Virginia................. yeu eae nee 50, 075 7, 635 12, 440 81, 312 47, 726 33, 586 
Wyoming see Se dias sas 1, 685 1, 097 588 1,424 1,720 —296 

Total... cesare ceres serre scs 229,752 | 175,260 | 54,402 | 347,690 | 209, 428 | 138, 262 


MARKETED PRODUCTION : 


Marketed production increased 16 percent to 6,282 billion cubic feet 
in 1950 and 19 percent to 7,457 billion in 1951. 

Maryland and Nebraska reported & marketed production of 
natural gas for the first time in 1950, when pipeline connections were 
made to gas wells in these two States. 

Increased marketed production in Colorado resulted from comple- 
tion of a natural-gasoline plant at Rangely. In Wyoming increased 
marketed production was made possible by construction of sulfur- 
and natural-gasoline recovery plants and of a pipeline from Worland, 
Wyo., to Cabin Creek, Mont. 

Most of the increased output of Kansas came from the Hugoton 
field. In New Mexico the development of the San Juan Basin boosted 
production. Most of the additional production of Mississippi came 
from the Baxterville and Gwinville gasfields. Pennsylvania's in- 
creased production resulted from the discovery and development of 
the Leidy gasfield. 

Ten states showed a decline in marketed production over the 2-year 
period; these were Arkansas, Florida, Illinois, Michigan, Missouri, 
New York, North Dakota, Ohio, Utah, and Virginia. All except 
Florida also reported declines in 1949. 


4 See footnote 1, table 5. 
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TABLE 5.—Marketed production of natural gas in the United States, 1947-51, 


by States ! | 
Estimated value at 
Quantity (million cubic feet, wells (thousand 
1947 1948 1949 1950 1951 1950 1961 
A A A E 2 1 (3) (2) 

T E 50, 630 53, 946 47, 788 48, 047 44, 656 1, 682 , 78 
California...................- 560, 51 570,954 | 550,903 | 558,398 | 566, 751 66, 449 82, 745 
Oolorado........ esee e coron , , Sé 11, 168 14, E D 
ULI eege tee 17, 023 14, 062 12, et 13, ae 11, 425 1, 342 1, 748 

weem er ee ee d wm wm mm mm em em e 
cti ae 209,321 | 245,189 | 204,078 | 364,024 | 417,538 24,026 33, 821 
Kentucky.................... 96, , 51, 851 73, 316 s 14, 443 13 
Ee 581,398 | 686,061 | 732,845 | 831,771 |1, 054, 100 44, 084 61, 143 
E A A A scccce cose 3 74 
A AA 18, 812 14, 981 14, 753 11, 250 11, 194 1, 485 1, 657 
Mississippi. .-..........-....- , 037 9, 899 68,062 | 114,153 | 158, 845 7,192 10, 007 
¡57 y eu TN 98 24 
ODtana..... uu ce euuauaann 34, 282 36, 651 35, 291 39, 186 36, 424 2, 077 2, 003 
o MAA A e erroe A 3, 896 
New Merxico....-.....-.-.-.. 142,740 | 104,749 | 204,961 | 212,909 00, 169 6, 387 11, 406 
New YOrk...--.-- uum -- 4, 4, 705 3, 6 3, 336 3, 214 7 
North Dakota...............- 2 643 608 4 31 
A eels 68, 046 65, 619 46, 512 43, 163 38, 879 8,374 7, 854 
Oklahoma.........-...------- 419,010 | 480,573 | 435,262 | 482,360 | 538, 756 23, 636 28, 554 
lvanis..........--.--- 91, 971 87,578 | 84, 739 91,137 | 128,715 23, 058 35, 654 
South Dakota...........-.-.- 2 A T E (3) 
ennessee...........-----.--- 80 127 83 132 132 13 12 
gs E 1, 992, 704 |2, 289, 923 |2, 588, 921 13, 126, 402 |3, 781, 136 | 146, 941 204, 181 
LL WEE 6, 040 , 610 6, 126 9, 950 3, 733 237 246 
Miete eier eoo sooo 04 65 64 4 10 
West Virginia................ 192,233 | 203,681 | 181,176 189,980 | 19), 146 31, 917 35, 553 
W yoming...................- 45, 550 52, 424 50, 815 62, 062 71, 508 3, 724 5, 363 
Total....----..-------- 4, 582, 173 |5, 148, 020 |5, 419, 736 |6, 282, 000 |7, 457,359 | 408, 521 542, 984 


1 Comprises gas either sold or consumed by producers, including losses in transmission, amounts added 
coors m: aerea in gas in pipelines, 
an 3 


NUMBER OF WELLS 


In 1951, 3,030 gas wells were drilled in the United States, 187 more 
than in the previous year. In New.Mexico, 254 gas wells were drilled 
in 1951 compared with 88 in 1950 and 53 in 1949. This rapid rise 
was due Beer E development of the San Juan Basin. The num- 
ber of gas wells drilled in Texas increased by 79 in 1951 but was still 
below the number drilled in 1949. The total number of producing 
wells, which increased by approximately 1,600 in 1950, was held to a 
much smaller increase in 1951 by indicated abandonment of a large 
number of wells in Pennsylvania and Ohio. 


302612—54——56 
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TABLE 6.—Gas wells in the United States, 1949-51, by States 


Producing | Drilled | Producing | Drilled | Producing 


State Dec. 31, during Dec. 31, during Dec. 31, 
1949 1950 1 1950 19511 1951 
¡ATKADSDS canonistas 168 2 179 10 190 
IECH dag EE 395 $1 440 40 360 
Colorado. —. 22 ose a mun 30 12 36 12 35 
A E wes 100 17 90 10 50 
(ett KT So oso oe ee eee 750 51 750 18 650 
DIM NR it dls 3,300 400 3, 700 376 i 
Kentucky AAA A 3, 610 157 3, 155 3,570 
DOUISI ONG Scar cota cusco caca , 400 196 2, 550 176 i 
Michigan. -0-00a 650 30 550 20 400 
Mississippi- -.-.--------------------------- 75 i 140 3 190 
AAA oe ue rn ote 
Nebraska.....-...-.-.-..--..---------- } 790 { 10 \ 59 { e 13 \ 30 
MON Ce EE 800 20 820 830 
New Mexico_.........-.-.-.---.-.--------- 270 88 360 254 570 
New YOIK2.osccsconoase ure Do o ope eus 1, 400 |............ SE UR 1,380 
ORIG. a sete E ra an , 700 278 6, 800 226 6, 300 
Oklaboma 000a 3, 500 249 3, 600 265 
Penns yv lA. siii cada 18, 400 210 18, 500 239 17,700 
Tennessee. csi od Soe soca cee Dru 18. lisas 18 
OXHg A A 3 6, 500 647 7,300 726 8, 300 
West Virelnid- vocals 3 14, 000 384 13, 900 419 14,000 
WYOMING 220 sesos tt ee iaa des da 150 18 165 21 165 
Alabama, Maryland, North Dakota, 
South Dakota, Utah, and Virginia. ..... 40 4 43 29 70 
AA cece ee osa nur 3 63, 346 2, 843 64, 900 3, 030 65, 100 


1 From Oil and Gas Journal. 
] a he to avoid disclosure of individual company operations. 
evise . 


DEVELOPMENT AND PRODUCTION BY STATES 5 


Arkansas.—J. W. Sanders, chief engineer, Árkansas Oil and Gas 
Commission, reported that in 1951 gas production from the dry-gas 
fields in northwest Arkansas increased slightly to 8,182 million cubic 
feet from 8,017 million in 1950. Gas production from the oil and 
condensate wells in south Arkansas declined. Marketed production 
of all gas in 1951 was 44,656 million cubic feet compared with 48,047 
million in 1950. 

Five wildcat wells were drilled in northwest Arkansas, 1 of which 
resulted in & new discovery in Johnson County known as Low Gap 
field. Eight development wells were drilled in the northwest section, 
of which 6 were productive gas wells. Increasing interest was being 
shown in the northwestern part of the State. 

California.— The Conservation Committee of California Oil Pro- 
ducers reported that the number of dry-gas well completions in 1951 
was 11 less than in 1950. One new dry-gas field was discovered— 
Wild Goose field in Butte County. Of 31 new field wildcats drilled to 
find gas, only 1 was successful. 

Reserves of both dry gas and oil-well gas continued to decline, as 
they have since 1948. "Total production of oil-well gas in 1951 was 
the highest in California history; however, marketed production was 
only slightly higher than in 1950 because of the large increase in 
repressuring. Dry-gas production declined, largely because of the 
increased availability of gas brought in from Texas and New Mexico. 
By the end of 1951, imports of natural gas into California reached & 
total of approximately 815 million cubic feet per day. 


5 Based on latest available trade publications and reports from Federal and State agencles. 
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Colorado.—E. W. Henderson, U. S. Geological Survey, reported 
that 21 gas wells were completed in 1951, with a total initial open flow 
of 183 million cubic feet per day. Of this amount, 112 million was 
attributed to 1 completion at Barker Creek. New fields were dis- 
covered at Eskdale (Little Beaver Creek), Hell's Hole Canyon, High 
Line Canal, Padroni, and Twin Buttes (Douglas Pass). 

A deeper pay zone was discovered in the Weber and Morgan forma- 
tions in a deep test in the Thornburg field, and two shallower pay 
zones were found in the Fruitland and Pictured Cliffs sands in the 
Ignacio field. The Ignacio field in the San Juan Basin had consider- 
able development but remained shut in, awaiting a pipeline connec- 
tion. Wells on the Colorado side of the Barker Creek field, also in the 
San Juan Basin, were placed on production in October and contributed 
much of the increase in Colorado’s gas production. Also, connected 
to pipeline outlets during 1951 were the 1950 Julesburg Basin dis- 
coveries—Armstrong, Lee, and Loveland fields. 


Illinois —A. H. Bell and L. L. Whiting, Illinois State Geological ` 


Survey, ec that 8 gas wolls having a combined initial open flow 
capacity of 14 million cubic feet daily were completed in 1951. Five 
of these—3 in Louden and 1 each in Cottonwood and Herald fields— 
were being utilized. The others were shut in or abandoned owing to 
lack of market. 

Marketed production of gas declined from 13,285 million cubic feet 
in 1950 to 11,425 million in 1951. Of this quantity, only 236 million 
cubic feet was used away from the producing fields. 

Kansas.—J. M. Jewett of the Kansas Geological Survey reported 
that seven gas pee were discovered in Kansas during 1951: The 
Nippawalla pool in Barber County and the Brown West pool in 
Cowley County, producing from the Douglas group of the Pennsyl- 
vanian; the Theis pool in Clark County, the Wall pool in Harvey 
County, and the Graber North pool in McPherson County, producing 
from the Mississippian; the Greenwood pool in Morton County, pro- 
ducing from the Morrow group of the Pennsylvanian; and the Knoche 
pool in Stafford County, producing from the Viola limestone of the 
Ordovician period. 

During 1951 the Hugoton field was reclassified as the Hugoton gas 
area and its producing area limited to gas produced from formations in 
the Chase group of the Permian system. The descri lm of the former 
Hugoton field was adopted as the description of the Hugoton gas area. 
The eastern and western sides of the Hugoton gas area were each ex- 
tended several miles. The discovery of gas and oil in the Light field in 
Seward County in 1950, along with the Greenwood-pool discovery in 
Morton County in 1951, indicated the possibility of future deeper 
development around the Hugoton gas area. Approximately 106,500 
&cres were added to the area, which totaled 2,255,000 acres as of the 
end of 1951. The Hugoton gas area produced 371 billion cubic feet 
from 2,595 gas wells in 1951, a 16-percent increase over 1950. 

Kentucky.—C. D. Hunter, chief geologist, Kentucky-West Virginia 
Gas Co. reported that, during 1951, 254 wells were drilled for gas, of 


which 192 were productive and 62 dry holes. In the Big Sandy gas- - 


field, which includes Pike, Floyd, Martin, Knott, Johnson, Magoffin, 
and Breathitt Counties, 151 gas wells and 25 dry holes were drilled, 
developing an initial daily open-flow capacity of 83 million cubic feet. 
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Marketed production increased from 73,316 million cubic feet in 1950 
to 76,097 million in 1951. Most of the 1951 production came from 
the Big Sandy field, in which the Devonian black shales were the 
source of over 70 percent of the output. 

In the old Artemus Himyar gasfield of Knox County, 23 gas wells 
were drilled, which developed an initial daily open flow of 29 million 
cubic feet. 

In Scott County the shallow Trenton gasfield, discovered in 1950, 
was extended in 1951 into Grant County, and seven small wells of only 
local importance were drilled. 

Louisiana.—The Louisiana Department of Conservation Petroleum 
- Activity Report for 1951 reported that 244 gas wells were completed 
in 1951 compared with 394 in 1950. Thirteen new gasfields were 
discovered, whose names and locations, by parishes, are: Basile and 
Northwest Branch in Acadia, Sentell in Caddo, South Pecan Lake in 
Cameron, Lake Borgne in Orleans, Main Pass Area Block 35 in Plaque- 
mines, Washington in St. Landry, Atchafalaya Bay and Patterson in 
St. Mary, Ship Shoal Area Block 23 and South Pelto Area Block 20 
ay Terrebonne, Angie in Washington, and Grosse Tete in West Baton 

ouge. 

Only one of these fields is in north Louisiana. Gas production from 
south Louisiana in 1951, as the result of several pecan completed 
market outlets, increased 78 percent and approximated that of north 
Louisiana. 

Marketed production for the whole State was 1,054 billion cubic 
feet in 1951, 27 percent over 1950. 

Maryland.—Joseph T. Singewald, Jr., director of the Maryland 
Department of Geology, Mines and Water Resources, reported that 
at the close of 1951, 23 gas wells were producing in the Mountain Lake 
Park field in Garrett County. The field was producing along a 7- 
mile strike length, the full extent of which had not been determined. 
The Mountain Lake Park field is a structural high on the Deer Park 
RR that has & strike length exceeding 40 miles across Garrett 

ounty. 

Marketed production in 1951 was 3,422 million cubic feet compared 
with 373 million in 1950, the first year of production. 

Michigan.—F. G. Pardee and W. L. Daoust, Geological Survey 
Division, Michigan Department of Conservation, reported no out- 
standing natural-gas developments in Michigan during 1951. Forty- 
three wells were completed in gas-storage reservoirs, and 20 new dry- 
gas wells were completed. The storage wells were drilled principally 
in the Austin Reservoir in Mecosta County and in the Freeman- 
Lincoln Reservoir of Clare County. 

New gas wells were drilled in Muskegon, Mecosta, Missaukee, 
Kalkaska, Montcalm, Oceana, Newaygo, and Osceola Counties. The 
initial daily production for the new gas wells totaled 31,733 thousand 
cubic feet. 

There were 10 storage fields at the end of 1951, with others scheduled 
to be converted to reservoir fields in the near future. 

Mississippi.—Three wildcat gas wells and 23 development wells 
were completed in Mississippi in 1951. "The southwest portion of the 
State continued to receive the bulk of the exploratory work, account- 
ing for two of the gas discoveries. | 
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A revival of interest in possible production from Paleozoic rocks in 
northeastern Mississippi was occasioned by reworking of an abandoned 
wildcat in southwest Monroe County. It had been abandoned in 
1941, but persistent gas seepages since that time led to the reworking. 
The well blew out during the reworking and had not been completed 
at the end of 1951. 

Interest in production from the Smackover was strengthened by 
completion of a gas and condensate well in the Tirsley field in Yazoo 
County. The gas had a very high sulfur content. 

Missouri.—Frank C. Greene, district geologist, Missouri Division 
of Geological Survey and Water Resources, reported that there were 
no new gas discoveries in Missouri in 1951. A pipeline was laid to the 
reactivated East Smithville gasfield in Clay County. A small line 
was laid from the Lisle area in Cass County to Drexel, and arrange- 
ments had been made for a line into the small field south of Harrison- 
ville in Cass County. | 

Marketed production dropped to 14 million cubic feet in 1951 from 
21 million in 1950. 

Montana.—E. W. Henderson, U. S. Geological Survey, reported 

that the only gas discovery in Montana in 1951 was & small well at 
Battle Creek. Extension wells were drilled at Apex, Bears Den, and 
Whitlark. In all, 27 producing wells were completed, with an initial 
open flow of 82 million cubic feet per day. 
. The towns of Havre and Chester were connected by pipeline to the 
Utopia field. A 16-inch line was completed from the international 
boundary to the natural-gasoline plant at Cut Bank for the purpose 
of importing gas from Alberta, Canada, but the line was not placed in 
operation until approval of the importation was granted in 1952. 

Production from the Cut Bank and Regan fields increased by about 
1,600 million cubic feet in 1951, while production from the Bowdoin 
and Cedar Creek fields decreased 4,500 million owing to substitution 
of gas piped from Worland, Wyo. 

Nebraska.—Fourteen gas wells were completed in Nebraska in 
1951—9 in Duel County and 5 in Cheyenne. In 1950, only one 
gas well was successful in Duel County. ‘Three of the 1951 wells were 
wildcats. Wildcats northeast and southwest of production in the 
Big Spring field, Duel County, indicate an approximate field length of 
6 miles. A southeast extension of the Southwest Sidney field was 

successful 2% miles from the discovery well. 

^ New Mexico.—R. E. Canfield, U. S. Geological Survey, reported 
that the 451-mile, 24-inch natural-gas pipeline of El Paso Natural 
Gas Co. from the San Juan Basin to Toprock, Ariz., was completed in 
August 1951. By reason of this completion, drilling activities in the 
basin were accelerated. There were 92 gas-well completions in the 
New Mexico portion of the basin in 1951. Most of the wells were in 
the Blanco-Mesaverde area. Four new gasfields were discovered 
during the year. 

In southeastern New Mexico, 28 gas wells were completed in Lea 
County and one in Eddy County. 

New York.—W. L. Kreidler, senior geologist, New York Geological 
Survey, reported that very little exploratory drilling for new gas 
supplies was carried on in Ñew York during 1951. An attempt was 
being made to revitalize the Sandy Creek field by acidization. This 
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field produces from the Trenton. An estimated 51 wells were drilled 
in the Medina gas area: 8 dry holes, 29 storage wells, and 13 producing 
wells in extensions of known fields. One Medina wildcat was drilled 
in Bennington Township, Wyoming County, and produced 400 
thousand cubic feet per day. 

In the Oriskany gas area, 1 productive wildcat and 1 dry hole were 
drilled in Cattaraugus County. Three storage wells were drilled in the 
Dundee field, and the South Addison field was being prepared for 
storage by reconditioning the old wells. 

Marketed production in 1951 was 3,214 million cubic feet, the. 
Medina producing roughly 70 percent and the Oriskany 30 percent. 

North Dakota.—Wilson M. Laird, State geologist, North Dakota 
Geological Survey, reported that marketed production of natural gas 
in 1951 was 456 million cubic feet, 152 million less than in 1950. All 
of the gas was produced from the Baker-Glendive gasfield, which 
extends into the southwestern corner of North Dakota. No activity 
in gas-well drilling was reported. The first oil well in the State was 
completed in 1951 at Beaver Lodge in Williams County. It had a 
gas-oil ratio of 1,100 to 1,300 cubic feet per barrel from the Madison 
limestone. 

Ohio.—R. L. Alkire, chief of the Oil and Gas Section, Ohio Geologi- 
cal Survey, reported that 420 gas wells were completed in 1951, with 
an average initial open-flow capacity of 506 thousand cubic feet per 
day. Extensions to known pools in 1951 added 9,500 proved acres. 
Approximately 1,900 acres were proved as the result of the discovery 
of three new pools: (1) In northwestern Jefferson Township, Tuscar- 
awas County (Berea sand); (2) in southwestern Knox Township, 
Holmes County (Newburg sand); (3) in Worthington Township, 
Richland County. 

The possibility of a major new Oriskany-sand field may result from 
2 discovery wells, approximately 20 miles apart, drilled in Washington 
County: The B. H. Putnam-Lamp No. 1, lot 66, Belpre Township, 
and the B. H. Putnam-Arnold No. 1, lot 60, Watertown Township. 
The Oriskany sand lies at an average depth of 4,200 feet and has an 
initial rock pressure near 1,675 pounds per square inch. 

Oklahoma.—Elmer Capshaw, Oklahoma Corporation Commission, 
reported that the most significant development in the gas industry 
in Oklahoma had been the continued shift of Oklahoma gas distribu- 
tors from dry natural gas to casinghead gas, caused by rising field 
prices of dry gas. | dä 

The last large undeveloped acreage of the Guymon-Hugoton field 
in Texas County was in the process of being developed and was 
expected to have 125 to 150 wells. The Oklahoma Guymon-Hugoton 
produced 154 billion cubic feet of gas in 1951. 

Pennsylvania.—J. G. Montgomery, Jr., vice president, United 
Natural Gas Co., reported that the more important developments in 
Pennsylvania in 1951 were intensive development of the Leidy pool, 
discovery of gas in the Driftwood pool in Cameron County, and 
completion of the two Cambro-Ordovician tests. 

The Leidy gasfield in Clinton: County underwent intensive develop- 
ment. Fifty-one producing wells with an average initial open flow 
of 10 million cubic feet per day and 12 dry holes were completed. 
One well, the H. E. Finnefrock No. 1, was completed with an initial 
open flow estimated at 145 million cubic feet of gas per day. This 
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was probably the largest gas well ever drilled in the Appalachian area. 
By the end of 1951, the pool had been developed approximately 9 
miles in length and 1% miles in width. The limits of production have 
probably been established on the southwest end of the structure, but 
not on the northeast end. It was estimated that the Leidy pool 
produced at the rate of 150 million cubic feet of gas per day during 
1951. The life of the pool was expected to be relatively short because 
of the intensified competitive exploitation. 

One productive gas well and 1 dry hole were completed in the 
Oriskany sand in the Driftwood pool in Cameron County. Com- 
pletion of the producing well resulted in much activity, and by the 
end of 1951, 26 wells were being drilled and 11 locations made. The 
discovery well had an initial open flow of approximately 4 million 
cubic feet per day and an initial rock pressure of 3,825 pounds per 
square inch. 

Two Cambro-Ordovician tests were completed in 1951; both were 
dry holes. One in Lycoming County on the Nippenose Dome had 
a small show of gas in the Upper Cambrian. The other, in Sullivan 
County, penetrated the upper Ordovician shales before being aban- 
doned. This well was drilled to a depth of 12,343 feet with rotary 
tools and is one of the deepest wells in the Appalachian area. A third 
well, being drilled in Bedford County, had an estimated 600,000 cubic 
feet in the Beekmantown and by the end of 1951 had reached a 
depth of 8,979 feet. 

In addition, 238 productive shallow-sand gas wells were drilled with 
a total initial open flow of 32 million cubic feet per day. 

Texas.—Proved reserves of natural gas in Texas increased over 3 
trillion cubic feet in 1951. Most of this increase was in the reserves 
of dissolved gas. Total gas-well completions increased from 647 in 
1950 to 726 in 1951. 

In the Panhandle district over 300 development gas wells were 
drilled, 5 times as many as in 1950. This has resulted in almost com- 
plete development of the Hugoton field, apparently defining its limits. 
About half of the wells were drilled in Sherman County. 

In south Texas most of the development drilling was in the lower 
Oligocene. Exploratory drilling in this trend did not discover any- 
thing by 1951 that could be classed as a major reserve. The Blackjack 
field in Aransas County was discovered by Western Natural Gas Co. 
St. Charles Ranch No. 13, with an open flow of 86 million cubic feet. 

The most important discovery in the upper Gulf-coast district 
appeared to be the Wadsworth gas-condensate field in Matagorda 
County. The discovery well was drilled to 14,524 feet, the deepest 
well drilled in the district in 1951. It produced from the Frio at 
11,275 to 11,285 feet. The search for deeper producing reservoirs 
would necessitate leasing lands previously abandoned after shallow 
tests. 

Development drilling in east Texas declined in 1951, whereas explor- 
atory drilling increased substantially. New field discoveries showed 
a trend toward increasing gas-condensate rather than oil reserves. 

In west-central Texas important gas reserves were indicated in 
Callahan, Coleman, Eastland, Parker, and Stephens Counties. 
Parker was outstanding, with three new gas discoveries producing 
from the Strawn. There were no oil discoveries in 1951. 
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Utah.—E. W. Henderson, U. S. Geological Survey, reported that 
one new gasfield was discovered at Clear Creek in Carbon County. 
The well had an initial daily open flow of 7.5 million cubic feet from 
the Ferron sandstone of the Mancos shale. This well is near the 
Gordon Creek field, where carbon dioxide was discovered in 1948. 
More drilling in the area was expected. An oil well in the Red Wash 
field in Uintah County was recompleted as a gas producer. 

The only commercial gas production, as usual, was from the Clay 
Basin field. Carbon dioxide was produced commercially from the 
Farnham field. 

Virginia.— William M. McGill, State geologist, Virginia Geological 
Survey, reported that in the Appalachian Plateaus section tests for 
natural gas were drilled in Buchanan, Dickenson, and Wise Counties 
and that in the Appalachian Ridges and Valley province tests for gas 
were drilled in Rockingham County. Of 27 tests completed, 11 were 
dry holes, and 16 were completed as potential producers (Buchanan 
County, 6; Dickenson County, 9; Rockingham County, 1). The 
potentially productive gas wells range in depth from 2,300 to 7,000 
feet. The gas was encountered mainly in sandstone horizons of the 
lower Mississippian but was also found in overlying Pennsylvanian 
sandstone and in underlying Devonian shale. 

Indications were that approximately 60 million cubic feet per day 
could be obtained from the completed and capped wells in Buchanan 
and Dickenson Counties. Commercial production in 1951 was 
obtained only from the Early Grove field in Scott and Washington 
Counties. Gas produced in other fields was used only for drilling 
operations. Marketed production in 1951 was 64 million cubic feet. 

West Virginia.—R. C. Tucker, assistant State geologist, West 
Virginia Geological and Economic Survey, reported that 463 gas 
wells were completed in 1951—46 more than in 1950. These had a 
total initial daily open flow of 356 million cubic feet. The average 
initial open flow of gas wells was 757 thousand cubic feet compared 
with 1,079 thousand in 1950. The greatest number of gas-well com- 
pletions was made in Wayne County with 61, Lincoln County with 
58, and Mingo County with 57. Preston County, with 9 completions, 
eren largest average initial daily open flow (4,471 thousand cubic 
eet). 

Wildcat discoveries by County and producing horizon include Wood 
County, Berea; Boone County, Big Lime; Mingo County, Big Lime; 
Wirt County, Oriskany; Webster County, Maxton Sand (first pro- 
duction for this county); and Pleasants County, Salt Sand. 

Wyoming.—E. W. Henderson, U. S. Geological Survey, stated that 
23 gas wells were completed in 1951 with a total initial daily production 
of 74 million cubic feet. Only one was an exploratory well —a shallow 
test at Fish Creek in Natrona County, and this was not considered a 
commercial discovery. 

The Heart Mountain field in Park County was connected to a pipe- 
line outlet and became a commercial producer. Excess gas from the 
Sand Creek field in Washakie County was delivered via pipeline to 
Worland for transmission with other local gas to Cabin Creek, Mon- 
tana. Eighty-six miles of line was laid from the Big Sand Draw field to 
Rawlins, Wyo., to increase the gas supply of the Rawlins-Laramie 
area. The Salt Wells field in Sweetwater County was tied into the 
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Mountain Fuel Supply Co. system supplying the Salt Lake City- 
Ogden area in Utah. 

Increased production was due mainly to the larger pipeline deliveries 
from the Worland and Church Buttes fields. 


INTERSTATE SHIPMENTS AND. EXPORTS 


Interstate shipments and exports of natural gas increased by 535.7 
billion cubic feet in 1950 and by 699.2 billion in 1951. Interstate 
shipments in 1949 were 37 percent of marketed production; they 
increased in 1950 to 40 percent and in 1951 to 43 percent of marketed 
production. Interstate shipments increased from all Census regions 
in 1950, and in 1951 only the South Atlantic and East North Central 
regions showed declines. The percentage of marketed production 
shipped interstate showed an upward trend during this period in 
Louisiana, New Mexico, and Texas. In Mississippi and Oklahoma 
the percentage shipped out of State remained steady and in Kansas 
declined. 

The East North Central region remained the largest consumer of 
interstate natural gas during the 1949-51 period and also showed the 
largest increase during this period. The Pacific and Middle Atlantic 
regions showed the largest rate of increase. Completion of pipeline 
facilities to the Philadelphia and New York City areas accounted for 
much of the increase in the Middle Atlantic region. Also experiencing 
a steady rise in the consumption of interstate gas was the East South 
Central region, more particularly Alabama and Tennessee. 

Exports to Mexico remained around 20 billion cubic feet per year 
for the 2-year period. Exports to Canada increased sharply from 226 
million cubic feet in 1949 to 3,170 million in 1950 and then expanded 
less rapidly to 3,630 million in 1951. 


PIPELINES 


In 1951 the Federal Power Commission authorized natural-gas 
pipeline projects to cost $471,383,000 and including 5,791 miles of 
pipeline. The corresponding figures for 1950 were $632,201,000 and 
7,618 miles (revised). 

Three new major pipelines were completed eer 1951. The Texas- 
Illinois Natural Gas Pipeline Corp. constructed a line from the lower 
Gulf coast of Texas to the Chicago area. The Trunkline Gas Suppl 
Co. completed a line from the lower Texas Gulf coast to Tuscola, mi 
where it connects with the line of Panhandle Eastern Pipeline Co. 
The El Paso Natural Gas Co. completed its line from the San Juan 
Basin in northwest New Mexico to the California border. | 
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TABLE 7.—Interstate shipments and exports of natural gas, 1950-51, by source 
and final destination, in million cubic feet ! 


Producing region and State 


Middle Atlantic: 


New Jersey 


New York 2200-0 


car — d» 4b ep b AP "a do oo 


Mississippi acp TN 


Tennessee 


For footnotes, see end of table. 


228, 775 


eran e em em em em em t gr vm em em em em ge gn em ep ] e e o e e em gr ze em e [amar ge e om em so 


Quantity shipped 
1950 1951 

407 419 

21, 601 38, 632 

22, 008 39, 051 


e ep en en ep em en oe e e gc arcas e o en em en e Io e e wn ep vr vm e ep e 


e mp em e e eer gr em mm vm ge em wm em vm e re le e e on e e o e on wm | = e ep o we — — — = 


we - er e op ge cn em ge zm ge mp ep mr e cn e em mm em en e e mm om Le o e sr ep e en e en en len we es e o o ep e wg o 


e ep ep en gr en ep em em em en em em em en em em m ep gr e em ler se ep se wm ép er ge o en le e en en e e e er ep ge 


LEE mm en e en e em e e e le er e e — ge ep e e e Le e ep o op e e we ep 


47, 213 


a e o e en ee Le e e em sn en en e ep op Le e we e er mm ep e gn e 


re 9 oo e e o mom en ern mm e o e ep o o ep e Je e e e e ve ei er e e le er ee o e o pm e pr = 
mm gem o oo op me e ge ez me ee e e e zm er o o Le e e a e e e e ve se lo e e e o ep oe e o em 


——— opo o em em vn em em e ep pm e en en oc ep Je e er em we e o om e sp Le e e e e o o o wm wi 


ee sr e gr ep zs e en e en e em en en eme e lo en se gn e ep ge ge sr zm lowe sm e e en e ep e 


269, 729 


Consuming State or 
country 


New Jersey............- 


New YORK. AAN 


coran 9 en mb A em ep em em em om oom 


Canada 

District of Columbia... 
Kentucky... 
Marvyiand.._............ 
New Jersey............- 
d OUE PENES E 


Pennsylvania........... 
ayi MOINDRE 
Virginia 


or eg e e 4» ap o ooo oom omo 


Florida 


Maryland............... 
Mississippi.............. 
Missouri................ 
New Jersey. ............ 
New York.............. 
IN A Vene se Le sue 
vicina Ncc NE 
VIERA. eege 


mm —— P UP ëm op P dp qe o oom m 


M Ge danti aud CES 


New Jersey. ............ 
New York.............. 


Pennsylvania........... 
South Dakota........... 
West Virginia........... 


Wyoming............... | 


Quantity received 2 


— ÓÁnÓ—— À—— HÀ | ——áaá ge ag RR eot || rrt | —— 


1950 1951 
102 114 
2 18 
21, 567 36, 909 
70 1, 726 
267 284 
22, 008 39, 051 
11 2 
4,141 2, 554 
702 951 
5, 427 3, 879 
3 8 
6, 699 3, 245 
63, 821 68, 019 
47, 838 44, 198 
16 1 
2, 738 2, 709 
1, 519 1,083 
133,005 | 128,661 
117 67 
529 515 
646 582 
42, 286 55, 882 
18 RM RS 
Kee E 
4 2 
1, 115 401 
7, 513 8, 820 
, 203 43, 682 
122 4 
345 280 
960 697 
1, 654 1, 607 
1, 541 758 
226 56 
124 |.........- 
14 
623 324 
25, 305 30, 101 
5, 275 3, 756 
776 516 
10, 319 10, 367 


6 997 

34, 166 42, o 
8, 781 9, 083 
10, 485 12, 554 
24, 770 30, 607 
, 636 27, 431 
36, 850 45, 928 
34, 388 35, 574 
405 319 
37, 961 43, 628 
16 25 

154 43 
109 67 

9, 733 13, 270 
1, 250 1, 430 
484 836 

3, 990 4, 337 
8 9 

737 930 
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TABLE 7.—Interstate shipments and exports of natural gas, 1950-51, by source 
and final destination, in million cubic feet 1—Continued 


Quantity shipped 
Producing region and State ee 
1950 1951 
West South Central: 
¡'ATKODSAS ooo sc arde 1, 467 1, 371 
Louisiana......................- 396,199 | 640, 509 
Oklahoma.....................-- 199, 879 , 68 
WK EE 1,310, 961 |1, 685, 702 
d Nu AAA A 1, 908, 496 |2, 448, 357 
Mountain: 
ATÍZOnB8 EE A EE 
Colorado. ......................- 6, 133 6, 385 
Ee sire weds WEEN, dus diced 
Montana. ....---0.--------000mM0 6, 203 4, 619 
NA AAA AA oes cece 
New Mexico...........---..--.-- 87,257 | 156, 231 
LR Ce EE AAA AA foes st 
WYOMING: aee cR uns 25, 501 83, 002 
"Toll. son acico ue ola 125,094 | 201, 137 
Grand tota]. .................. 2, 543, 538 |3, 242, 777 


Quantity received ? 

Consuming State or 

country 
1950 1951 

Alabama................ 52, 215 58, 396 
Arizona...............-- 94, 166 35, 550 
Arkansas................ 90, 081 114, 854 
Californmia..............- 2, 732 131, 903 
Cangda , 093 2, 450 
Colorado. ............--- 50, 318 53, 730 
Delaware............... 1, 139 ], 886 
District of Columbia.... , 424 8, 949 
Florida.................. 5, 009 4, 344 
Georgia. ................ 41, 712 53, 221 
DOS ina ads 221, 059 242, 831 
Indiana................. 51, 656 59, 954 
Joen 00an ,1 51, 680 
Kansas.................. 116, 053 140, 207 
Kentucky............... 85, 019 48, 175 
Louisiana............... 42, 569 48, 601 
Maryland..............- 9, 216 18, 238 
Massachusetts. .........|......--.- 1, 934 
Mexico.................. 21, 411 19, 121 
Michigan............... 109, 938 139, 973 
Minnesota. ............. , 287 39, 124 
Mississippi.............. 40, 910 49, 086 
Missouri...............- 110, 896 124, 678 
Nebraska. .............. : 25, 304 
New Hamsphire. .......|.......... 3 
New Jersey............. 3, 807 32, 543 
New Mexico............ 29, 173 25, 862 
New York.............- 38, 485 113, 753 
North Carolina. ........|.......-.. 1, 759 
| (c fec cA 208, 069 204, 513 
Oklahoma. ............. 18, 610 14, 802 
Pennsylvania........... 151, 035 223, 282 
South Carolina..........|.......... 917 
South Dakota........... 3, 413 9, 637 
Tennessee..............- 70, 201 90, 258 
ÓN 44, 604 , 090 
Virginiía................. 4, 406 12, 858 
West Virginia........... 83, 075 101, 895 
Wisconsin... 18, 042 , 783 
Wyoming............... 1, 137 1, 218 
ERU DURER S 1, 908, 496 | 2, 448, 357 
Arizona.............-... 20, 500 28, 252 
California. .............. 55, 307 111, 846 
Colorado...............- 740 1, 048 
Mexlico.................. 1, 146 1, 412 
Montana...........-...- 5, 590 9, 985 
Nebraska............... 2, 713 781 
New Mexico...........- 4, 700 6, 709 
North Dakota.......... 3, 415 3, 661 
South Dakota..........- 2, 940 3, 865 
7 EENS 4, 804 6, 964 
Uth A 22, 589 25, 952 
Wyoming............... 590 662 
EE 125, 094 201, 137 
A ee ee 2, 543, 538 | 3, 242, 777 


1 Includes exports as follows: 1950, total, 25,727 million cubic feet; to Mexi 


3,170 million; 1951, total 24,163 million; to Mexico, 20,533 million; to Canada, 3,630 million. 
2 Includes amounts consumed, stored, and lost in transmission. 


CONSUMPTION 


Consumption of natural gas in the United States in 1951 was 7,103 
billion cubic feet. Increases of 831 billion cubic feet and 1,076 billion 
were recorded in 1950 and 1951, respectively. The largest rate of 
increase was experienced in the residential category. 

Residential and Commercial.—The consumption of natural gas for 
residential use increased 21 percent in 1950 and 23 percent in 1951 to 


co, 22,557 million; to Canada, 
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1,475 billion cubic feet in the latter year. Residential use as a pro- 
portion of total consumption, which had been rising steadily since the 
close of World War II, increased from 16.5 percent in 1946 to 20.8 
percent in 1951. Residential consumption increased in all reporting 
States over the period 1949 to 1951. Largest increases took place in 
Michigan, New York, Ohio, and Pennsylvania. In 1951 Ohio as- 
sumed first place as a consumer of gas for residential use, a position 
long held by Califorma. The increased residential use of natural gas 
had not been limited to regions where the availability of natural gas 
was relatively recent; the West South Central region (Arkansas, 
Louisiana, Oklahoma, and Texas) showed a 17-percent gain from 1950 
to 1951. The number of consumers of natural gas for residential use 
increased from 14.7 million in 1949 to 16.9 million in 1950 to 21.4 
million in 1951. The residential consumers who received natural gas 
as a component of mixed gas are included in these figures, and the 
natural gas they consumed is included in the natural-gas consumption 
figures. Eliminating this use in mixed gas, the average annual resi- 
dential consumption of straight natural gas per consumer rose from 
77,500 cubic feet in 1949 to 83,600 in 1950 and 86,700 in 1951. 


TABLE 8.—Consumption of natural gas in the United States, 1947-51, by States ! 


Estimated value 


, Quantity at point of con- 
(million cubic feet) sumption (thou- 
State sand dollars) 
1947 1948 1940 1950 1951 1950 1951 
Alabama.....................-. 50, 713 61, 113 71,072 92,466 | 111,030 25, 401 82, 357 
ATIZONB 22 rec oceoe e eru ad 27, 708 34, 983 44, 480 53, 419 62, 046 15, 296 18, 555 
Arkansas......-.--.------------ 102,779 | 112,675 | 113,922 | 135,609 | 155,524 20, 088 24, 342 
California.......-.-.-.-.----.-- 548,382 | 617,615 | 619,323 | 683,924 | 787,848 | 230,665 276, 745 
Colorado......-.-------.------- 40, 027 60, 73, 664 88,692 | 102,769 26, 186 30, 473 
A AAA PR cece 708 1, 022 1, 679 1,017 
District of Columbia. .......... 8, 474 9, 861 9, 305 10, 694 11. 904 13, 637 14, 638 
a ARA sud Peu 7, 891 8, 973 10, 185 12, 348 13, 044 2, 438 ; 
Georgia. ous esae se rn eX 41, 368 47, 552 58, 824 67, 894 94, 596 21, 638 29, 010 
IUinois.........-----.---.------ 132.153 | 168,796 | 202,546 | 235,211 | 280,812 | 106, 640 120, 770 
INGIONG ccoo 42, 528 50, 774 55, 263 58, 620 69, 1 35, 44 
A deste SEDEM NS 50, 350 57, 620 66, 233 79, 640 24, 868 33, 226 
(eh WEE EE 191,952 | 199,893 | 206,593 | 242,603 | 278, 892 42, 361 59, 463 
LI AAA 36, 938 41, 357 45, 504 61, 323 74, 386 25, 027 31, 553 
Louisiana...................... 375,206 | 426,837 | 450,712 | 475,500 | 549,305 54, 071 66, 253 
Maryland...................... 3, 402 4, 280 4, 821 13, 813 22, 286 17, 408 27, 818 
e EE, A O O i^ cd LOO | PA 4,675 
A ee tase cece 80, 571 75, 978 84,315 | 127,180 | 154, 283 92, 859 114, 878 
DDé8D[8 A Eme DE 48, 198 52, 376 59, 040 67, 861 84, 205 29, 517 , 0 
M eel NEMO II E 52, 461 65, 245 60, 987 76, 918 97, 786 16, 959 21, 142 
ET BEE 78, 101 90, 883 99,667 | 140,384 | 156, 922 , 67, 417 
Montana......................- 30, 019 32, 919 34, 361 38, 11, 078 11, 732 
Nebraska.....................- 39, 699 47,647 51, 911 61, 742 72, 386 22, 782 27, 943 
NA: AAA A AS A PS gl A 9 
NA AAA A A 3, 172 3, 209 30, 887 1,721 55, 236 
New Mexico................... 102,766 | 110,132 | 127,423 | 147,509 | 174,808 15, 954 19, 151 
New YORK so oocecceweazsesuam 41, 572 44, 200 51,064 65,157 | 144,920 53, 949 153, 255 
A IAS A PA A DEE 1,631 lusexzezoze 294 
North Dakota. ................- 2, 608 2, 712 2, 686 3, 279 3, 408 1, 539 1, 950 
OM SE 221,571 | 236,137 | 246,212 | 324,594 | 375,820 | 171,203 199, 153 
Oklahoma.....................- 254,522 | 277,955 | 258,579 | 286,793 | 307,887 41, 572 48, 616 
Pennsylvania.................. 175,906 | 191,631 209,749 | 263,199 | 311,937 | 133,338 182, 103 
South Caroliná...-..-eooce een | norum PR A |n rune 853 |.......... 120 
South Dakota.................. 8,016 8, 540 8, 212 10, 001 11, 447 4, 214 5,201 
Tennessee...................... 33, 986 37,766 41, 609 67, 813 88, 078 20, 832 20, 409 
TEXAS coda 1, 444, 422 |1, 605, 955 |1, 658, 379 |1, 824. 553 [2,130,877 | 178, 458 220, 866 
Dahn 20, 919 21, 627 24, 338 26, 368 29, 014 8, 242 10, 111 
Virginia... 3, 055 3,877 4,324 7,630 14, 853 7, 261 14, 799 
West Virginia.................. 106,105 | 112,702 | 111,802 | 132,273 | 139,608 40, 
Wisconsin. ..................... 267 323 e 5, 28, 382 20, 201 31, 924 
Wyoming...................... 26, 351 31, 400 31, 407 36, 637 38, 865 6, 843 7, 386 


1 Includes natura) gas mixed with manufactured gas, 
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NATURAL GAS 885 


Commercial consumption increased by 40 billion cubic feet to 
388 billion in 1950. This was 6.4 percent of the total United States 
consumption, slightly less than in 1949. In 1951 commercial con- 
sumption increased at a faster rate than overall consumption and 
accounted for 6.5 percent of the total. 

Treated for Natural Gas Liquids.—In 1950, 5,342 billion cubic feet 
of natural gas was treated at natural-gasoline and cycle plants, an 
increase of 686 billion cubic feet over 1949. In 1951, 6,203 billion 
cubic feet was treated. In the 5-year period 1946-51 the percentage 
of gross withdrawals treated rose from 59 percent to 64 percent. 
Average yield of natural-gas liquids was 1.43 gallons per thousand 
cubic feet of gas treated in 1950 and 1.39 gallons per thousand cubic 
feet in 1951. The total liquid volume of 181,961 thousand barrels 
recovered in 1950 is equivalent to approximately 260 billion cubic 
feet. This shrinkage is included in the field use of gas. 

The volume of gas treated increased in all States in 1951 except 
Illinois, Michigan, New York, and Pennsylvania. A natural-gasoline 
plant operated in Nebraska in 1951 for the first time. 


TABLE 11.—Natural gas treated at natural-gasoline and cycle plants in the 
United States, 1947-51, by States, in million cubic feet 


State 1947 1948 1949 1950 1951 
AA cece coset eecuee 60, 474 60, 265 59, 037 64, 237 71, 145 
No EE 460, 046 474, 607 496, 843 509, 796 653, 821 
lo rl AA A EEN 304 5, 521 7,785 11, 739 

A eu xD DI LLLI LED 22, 720 19, 545 14, 918 18, 11, 856 
HISAS. c. olo O eb cu Ee 216, 230, 119 252, 804 361, 744 397, 294 
Kentucky... -02-2-2222 38, 717 44, 748 43, 472 47, 660 86, 950 
LOUISIANA liene we ida 345, 975 406, 101 463, 138 534, 550 598, 420 
Michigan... -20 -----0 Dr Race d osse ROSA 2, 255 1, 586 1, 487 1, 173 382 
Misslssippl.......................-........ 8, 079 32, 325 38, 365 45, 145 46, 468 
o A A A ess 12, 066 13, 615 13, 876 15, 017 17, 000 
NebrnskA so A AAA PA D sudes uuo 2, 662 
New Mexico..............----------------- 130, 693 177, 191 174, 818 185, 138 242, 759 
New YOIK:. EE 12 
On oe dc eG E I mS d OD t MD 32, 86 24, 366 18, 3 23, 837 
Oklahoma... coloco code 236, 673 266, 479 307, 014 332, 764 419, 868 
Pennsylvania.............................. 52, 437 37, 289 37,367 41, 406 37, 386 
jyocc MR 2,235,185 | 2,382,804 | 2,520,885 | 2,938,158 3, 406, 670 
West Virginia............-..--.----------. 193, 044 193, 086 170, 831 183, 957 ; 
WYOMING AAA 22, 261 29, 998 32, 333 39, 164 45, 139 
d Ko EE 4,070,150 | 4,393,500 | 4,050,142 | 5,341,804 6, 203, 070 


Field.—Field use of natural gas increased 12 percent in 1950 and 
21 percent in 1951. Since 1938 field use has not increased as -fast 
as marketed production, and this continued to be the case (except 
for Texas) in 1951. 

Carbon-Black Manufacture.—The use of natural gas for the produc- 
tion of carbon black in 1950 declined 17,040 million cubic feet to 
410,852 million and returned to approximately the 1949 level in 1951. 
Use by plants in the Panhandle region of Texas declined by 33,587 
million cubic feet in 1950 and remained there in 1951. Eighty-six 
percent of the gas used in manufacturing carbon black in 1950 and 
85 percent in 1951 were used to make channel-type blacks. Use of 
this black has been declining, as new furnace-type blacks have been 
developed and higher percentages of synthetic rubber are used. 
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Petroleum Refineries.—The use of natural gas as fuel at petroleum 
refineries increased 8 percent in 1950 and 18 percent in 1951. Cali- 
fornia and Texas showed the largest increases, California in 1951 
returning to the 1948 level of consumption after dropping in 1949. 
Natural gas was used for the first time at refineries in Tennessee and 
New Jersey, and a large increase in the use by Pennsylvania refineries 
was reported. Natural gas supplied 36.9 percent of total refinery 
fuel in the United States in 1951 and 34.7 percent in 1950 compared 
with 33.2 percent in 1949. 

Electric Utility Plants.—The use of natural gas as fuel at electric- 
utility plants increased 14 percent in 1950 and 21 percent in 1951. 
Electric generation (excluding hydroelectric generation) increased by 
16 percent in each of these years. Increases in gas used took place 
in most States; there were especially large relative increases in Georgia, 
Mississippi, New Jersey, New York, and Pennsylvania. 

Portland-Cement Plants.—The use of natural gas as fuel at portland- 
cement plants increased 15 percent in 1950 and 6 percent in 1951. 
The production of portland cement correspondingly increased 8 and 
9 percent. The use of gas was reported for the first time by plants in 
Arizona, Mississippi, and Montana. 

Natural-Gas Pipelines.—Starting in 1950, data were collected on 
the use of natural gas as a fuel at natural-gas-pipeline compressor 
stations. Previously this gas was reported under “Other industrial.” 
Because 1950 was the first year such figures were reported, this figure 
for 1950 may not be entirely comparable with that for 1951. In 1951 
the quantity of gas used for this purpose was 192 billion cubic feet— 
SE 6 percent of the industrial use exclusive of field and carbon 

ack, 

Other Industrial.—In 1951, “Other industrial” use.increased 14 per- 
cent. This is a smaller rate of increase than was shown by most of 
the other classes of consumers for 1951. Texas, with a 10-percent. 
increase, was below the national average. 

Mixed Gas.—The overall volume of natural gas distributed as mixed 
gas did not increase significantly in 1950, but there was a sharp shift 
in the location and number of consumers receiving mixed gas. Mis- 
souri in 1950 had no distribution of mixed gas, all distributors having 
converted to straight natural by the end of 1949. In 1951 the volume 
of natural gas used with manufactured gas increased sharply, pri- 
marily as the result of completion of a pipeline to the New York City 
area. Iowa, Kentucky, and Nebraska reported no natural used in 
mixed gas in 1951. 

The consumers and the volumes reported in table 13 are included 
in the general-consumption tables (tables 8-12) for natural gas. 
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TABLE 18.—Consumption of natural gas used with manufactured gas in the 
United States in 1950-51, by States ! 


Residential Commercial Total 
Industrial Value at 
State : (million point of 
Number | Million | Number | Million | cubic | Million |consump- 
of con- cubic of con- cubic feet) cubic tion 
sumers feet sumers feet feet (thou- 
sand 
dollars) 

1950 
Delaware and Maryland....... 45, 59 722 2, 017 147 166 1, 035 1, 034 
ir ooi eo eee cd , 257, 021 27, 037 62, 479 9, 548 14, 484 51, 069 33, 605 
GIONS A ee doss ceed 182, 901 3, 572 10, 898 962 7, 758 12, 292 10, 008 
TOW e A icone 28, 702 2, 035 4, 066 918 , 336 7, 289 3, 587 
Kentucky....-....-...-.-.-..-- 100, 033 3, 316 9, 670 1, 078 2, 404 6, 798 3, 192 
Nebraska...................... 1,6 130 227 50 40 220 156 
New Jersey. ..................- 689, 549 1, 043 47, 698 455 305 2,703 758 
New York................-...- 384, 749 16, 916 24, 055 2, 967 2, 052 21, 935 16, 799 
Pennsylvania.................- 879, 055 , 306 66, 223 3, 940 4, 668 85,874 29, 196 
'P'ennessee............- ccce ee ee 1, 278 7 93] |  Á 8S8]|.......... 15 23 
a nu ne seduces 690 8 198 DR DECH 8 12 
a AAA 3, 571, 217 83,047 | 218, 224 20, 078 36,113 | 139, 238 98, 370 

1951 
Delaware and Maryland....... 45, 611 1, 206 2, 617 245 258 1,709 2, 962 
¡e Zeie lese ies 4, 820 26, 986 , 048 9, 342 15,175 51, 503 32, 830 
Indiana........................ 303, 261 , 741 17, 216 1, 596 10, 347 17, 684 14, 719 
Massachusetts................- 65, 65 137 2, 716 30 23 190 548 
New Jersey.................... 017, 360 12, 401 , 924 2, 381 8,943 23, 725 43, 226 
New York................-...- 2, 835, 654 49,265 | 116,071 9, 146 6, 322 64, 733 93, 773 
Pennsylvania.................. 826, 081 31, 572 52, 132 4, 229 6, 018 41, 819 55, 640 
'TTennessee...................... 1, 6 OO. "geet 13 19 
äi Ai EE 650 2 196 4 |... reo uti 6 9 
Total iii 5, 900, 336 | 127,316 | 298, 070 26, 980 47,086 | 201,382 243, 726 


1 Included in tables for the consumption of natural gas (tables 8-12). 


PRICES. 


The average value at wells for natural gas in the United States in 
1950 was 6.5 cents per thousand cubic feet, an increase of 0.2 cent 


from 1949. Most of the larger producin 
of from 0.1 to 0.2 cent per thousand. 


States recorded increases 
ansas showed the largest 


gain, from 5.4 to 6.6 cents per thousand, partly as a result of enforce- 
ment of a minimum-price ruling upheld by the United States Supreme 


Court in 1950. 


In 1951 the average wellhead value of natural gas increased 0.8 


cent to 7.3 cents per thousand cubic feet. 


This was the sharpest 


increase yet recorded in 1 year. Increases were general through all 
the producing States. Increases in the major producing States of the 
Southwest (Mississippi excepted) ranged from 0.4 to 1.5 cents per 
thousand cubic feet compared with 0.1 to 0.2 cent in 1950. In 
Illinois, Indiana, Michigan, and Pennsylvania, which showed declines 
in 1950, the rise in 1951 was even larger. 

Residential average values showed scattered plus and minus changes 
by States in 1950, and in 1951 the majority of the changes were 


declines. 


Industrial average values, on the other hand, while showing 


SS We Y" ya "8 uum e e A wu» A A ee 
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a predominance of negative changes in 1950, showed increases in most 
States in 1951. The increases in average value at point of consump- 
tion then must be attributed more to the increasing proportion of 
high-value sales—that is, residential and commercial—than to the 
increase in unit price of a particular sale. Also, the increased volume 
of gas distributed after pone e Manca transmission in regions where 
the unit value was high tended to raise the national-average value at 
points of consumption. 


TABLE 14.—Average value of natural gas in the United States, 1950-51, by 
States, in cents per thousand cubic feet 


At wells At point of At wells At point of 
(estimated) | consumption (estimated) | consumption 
State gere quU MT. te a COEN State A am 
1950 | 1951 1950 1951 1950 | 1051 1950 1051 
Alabama...........- 501] 50 27. 5 29.1 || Nebraska........... 11.8 | 12.8 36.9 88.6 
Arizona.............]......|-.-..- 28.6 29.9 || New Hampshire....]......]......].......- 300. 0 
Arkansas............ 8.5| 40 14.8 15.7 || New Jersey.........]..-...]....-- 53.6 178.8 
California........... 11.9 | 14.6 33.7 35.1 || New Mexico........ 3.01 3.8 10.8 11.0 
Colorado... ........- 3.9] 43 29. 5 29.7 || New York.......... 25.1 | 25.1 82.8 105.8 
Delaware. ..........|..-...|...... 99. 5 174.1 || North Carolina.....]......]......|........ 18.0 
District of Columbis.|......|.....- 127. 5 123.0 || North Dakota....... 6.1 5.2 46.9 57.2 
Florida.............. 52| 73 19.7 20.9 || Ohio. ............... 19. 4 | 20.2 52.7 53.0 
Georgla.............]|......|...... 31.9 30.7 || Oklahoma.......... 49] 53 14. 6 15.1 
Ilinois.............. 10.1 | 15.3 45.3 48.2 || Pennsylvanla....... 25.3 | 27.7 50. 7 58. 4 
Indiana............. 70 | 9.8 60. 4 64.3 || South Carolina......]......]......|.....--- 14.1 
Iowa................|---...]------ 37. 5 41.7 || South Dakota.......|...... 5.0 42.1 45.4 
Mee Lu 6.6 | 8.1 20.3 21.3 || Tennessee...........|] 10.0 | 9.4 30.7 30.1 
Kentucky........... 19.7 | 21.7 40.8 42.4 || Texas..............- 7| 5.4 9.8 10. 4 
SS 5.3 5.8 11.4 12.1 tsh................| &0| 66 81.3 34.8 
Maryland........... 19.8 | 20.0 | 126.7 124. 8 ginia............. 15.6 95.1 99.6 
Massachusetts. .....]-.-...]-.-..-]..---.-- 202.2 || West Virginia....... 16.8 | 18.6 80. 3 32.1 
ichigan..........- 13.2 | 14.8 73.0 74. 5 consin...........|......|...-.. 131. 9 112. 5 
EE, E) oec 43. 5 42.8 || Wyoming........... 6.0) 7.5 18. 7 19.0 
PL -----| 63 | 6.3 22.0 21.6 — 
Missourl............ 14.3 | 14.3 40. 0 43. 0 Total......... 6.5] 7.3 26.6 29.8 
Montana............ 5.3| 5.5 28.7 31.3 


WORLD REVIEW 


Canada.—Gross production of natural gas in the Province of Alberta 
in 1951 was 85.4 billion cubic feet compared with 75.6 billion in 1950. 

The Petroleum and Natural Gas Conservation Board of Alberta 
reported that Alberta's proved reserves of natural gas at the end of 
1951 were 6.8 trillion cubic feet. The board estimated that 6.5 
trillion cubic feet would be required to meet the needs of Alberta for 
the next 30 years and expected new reserves to be found at the rate 
of 1 trillion cubic feet per year for 8 to 10 years. 

Italy.—The production of natural gas in Italy again doubled in 1951, 
reaching 34 billion cubic feet. Domestic consumers used about 4 per- 
cent of the production, 12 percent was used for motor-vehicle fuel, and 
81 percent went to industrial consumers. At the end of 1951, there 
were 950 miles of natural-gas pipeline in Italy. 

Mexico.—Gross production of natural gas in Mexico in 1951 was 
approximately 80 billion cubic feet. 'The Poza Rica field produced 
most of this gas. Pending completion of repressuring facilities here 
large quantities of gas were being flared. 
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TABLE 15.—Consumption of natural gas, 1945-50, by countries, in million cubic 
meters 


[United Nations Statistical Yearbook] 
Country 


Western Hemisphere: 


MOeI0. vu heat eas 

United States........................- 

Venezuela............................ 
Europe: 

RRC TEE 


Asi 


1 Preliminary or estimated figures. 

2 Data not available. 

3 American and British Zones. 

5 April-December. 

5 January-June. ; : 

* Beginning 1945, industries under control of the National Resources Commission. 

? Less than 500,000 cubic meters. 
ios paca ng U.S. S.R., where natural-gas consumption was last reported as 1,400 million cubic meters in 
* Revised, 


Venezuela.—Gross production of natural gas in Venezuela in 1951 
was approximately 600 billion cubic feet. Only 1 percent of this 
was utilized away from the producing fields. 

The natural-gas pipeline from Las Mercedes and Tucupido to 


d was completed, and a line was started from Anaco to Puerto 
La Cruz. 


Natural-Gas Liquids 
By D. S. Colby, E. M. Seeley, A. T. Coumbe, and LE Avery 


he 
GENERAL SUMMARY 


RODUCTION of natural-gas liquids in 1951 increased 13 percent 

over 1950 to 205 million barrels. In 1950 production had increased 

16 percent over 1949. The LP-gas * portion of this output showed 
the highest rate of increase in 1951—20 percent. Production of 
natural gasoline and of finished gasoline and naphtha also increased, 
while that of “other products” Geer kerosine, distillate fuel, 
etc.) declined. 

In 1951, 6,203 billion cubic feet of gas was treated, and the average 
recovery of all liquids was 1.39 gallons per thousand cubic feet. At 
the end of 1951 operable plant capacity totaled 812 thousand barrels 
per day at 521 plants. | 

Total demand for natural-gas liquids in 1951 was 206 million 
barrels—13 percent above the previous year. Shipments to refineries 
increased 8 percent; LP-gas sales for fuel increased 17 percent, and a 
42-percent increase took place in the use of LP-gases for chemical 
production. | 

Total stocks at plants, terminals, and refineries increased 831 
thousand barrels during 1951, as a slight decrease in stocks of LP- 
gases was more than counterbalanced by increases for natural gasoline 
and other products. 

The total value of natural-gas liquids produced increased from $420 
millions in 1950 to $508 millions in 1951. "The average value per gallon 
rose in 1951 to 5.9 cents after dropping from 6.1 cents in 1949 to 5.5 
cents in 1950. 

Exports of natural gasoline and liquefied Dee (LP-gases and LR- 
disce) increased in 1951 and together totaled 3,718 thousand barrels 
compared with 2,612 thousand barrels in 1950. 


RESERVES 


The American Gas Association Reserves Committee estimated 
proved recoverable reserves of natural-gas liquids in the United States 
at the end of 1951 to be 4,725 million barrels. The estimated increase 
in reserves during the year was the second largest for any year since 
the committee began estimating reserves in 1947. The percentage 
of reserves existing in dissolved gases increased from 26 percent in 
1947 to 34 in 1951, that is, the major additions to reserves were of 
liquids in dissolved gases. In 1951 the major additions to reserves 
took place in Texas, Louisiana, New Mexico, Oklahoma, and West 
Virginia. California showed the largest decrease in reserves for any 
State during the year owing to revision of reserve estimates. States 
whose reserves of natural-gas liquids had declined during each of the 

ears 1949, 1950, and 1951 were Arkansas, Colorado, Kentucky, 
ississippi, Montana, Pennsylvania, and Utah. 


1 Liquefied petroleum gas. Does not include LR- (liquefied refinery) gases except where indicated. 
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TABLE 1.—Salient statistics of natural-gas liquids in the United States, 1947-51, 


in thousands of barrels 


1947 1948 1949 1950 1951 
Production: 
Natural gasoline and natural-gasoline 
o E 65, 327 70, 938 71, 640 76, 873 83, 880 
LP-gases: . 
Isobutane..................-...-.- 4, 909 4,075 4,181 4, 667 5, 509 
Other LP-gases...................- 40, 134 , 922 , 688 67,615 80, 868 
Finished Gard Ce and naphtha........ , 280 12, 594 16, 681 , 981 23, 048 
Other products........--..--.-.----... 11, 523 10, 592 10, 896 11, 825 11, 449 
ube) RE 132, 173 146, 721 157, 086 181, 961 204, 754 
Receipts from outside sources (refineries) - _- 2, 922 , 4, 316 , 727 1, 600 
Total new supply. .................- 135, 095 150, 824 161, 402 183, 688 206, 354 
Stock change at plants fond terminals...... —630 ,1 8 1 457 
For motor fuel: 
Shipments to refinerles: 
Natural gasoline and natural-gaso- 

12o m mit AD E A 60, 821 65, 659 65, 941 72, 246 77, 943 
LP-gaseS......--..---.------------ 9, 695 10, 284 12, 226 13, 188 15, 430 
Finished gasoline and naphtha.... 1,874 3, 462 3, 392 4, 401 5, 304 
Other products. ................... , 483 8, 229 7,760 8, 597 7, 791 

Shipments to jobbers and trade outlets: 
Natural gasoline................... 4, 234 4, 109 4, 370 3, 897 5, 368 
Finished soline and naphtha..... 8, 600 8, 841 2, 904 7, 602 17, 599 
Other products._...-....--.------- 170 200 211 113 182 
es A A ace 3,717 3, 649 4, 142 1.217 2, 029 
LOSSES- A ss ster cewatcenscemets 785 890 1, 488 1, 1, 099 
Transfers to non-motor-fuel uses: 
LP-gases for fuel....................... 28, 873 35, 609 38, 855 49, 228 57, 571 
LP-gases for chemical manufacture.... 5, 769 6, 790 6, 793 8, 599 12, 230 
Other products..... EE 1,704 1, 914 2, 470 2, 927 3, 411 
Total demand at plants and ter- 
MINAS. EE 135, 725 149, 636 160, 552 183, 498 205, 897 
Stocks at plants, terminals, and refineries: 
ee eine rc 2, 818 , 4, 100 4,187 4, 909 
— ÁÁ— á(— n 720 1,051 1, 172 1, 661 1, 547 
Other products A O E 758 919 1, 559 1, 507 1,730 
vk EE 4, 206 5, 579 6, 831 7,355 8, 186 
Value at plants: 
Natural eene - thousands of reien 171, 057 257, 125 211, 487 218, 810 254, 319 
LP-gases..-.-- -0-2-0-0 0...- , 820 117, 823 99, 054 , 173 138, 443 
Finishod gasoline and naphtha..do.... d 87.117 52, 414 60, 551 75, 044 83, 062 
Other produets.................. do... , 31, 615 81, 098 32, 978 82, 337 
Average per gallon................. cents.. 5.3 7.4 6.1 5.5 5.9 
Natural gas treated. . millions of cubic feet..| 4,070,150 | 4,393,500 | 4,656,142 | 5,341,804 6, 203, 070 
Average yield, natural-gas liquids except 
P-gases per M cubic fect...... gallons.. 0. 90 0. 90 0. 89 0. 86 0. 80 
Average yield, all natural-gas liquids 
gallons.. 1. 36 1. 40 1. 42 1. 43 1. 39 
Sales to consumers for fuel and chemical 
uses: 
LP-gaso8............- c ecce e eee rere 84, 495 42, 048 45, 649 57, 643 69, 152 
LR-g88608.....-...-.---- ce eec EE 18, 119 23, 114 21, 889 25, 275 31, 497 
TO ini e lul uns 52, 614 65, 162 67, 538 82, 918 100, 649 
Exports of natural gasoline, LP-gases and 
cll Menelaus MM NUES 6, 099 5,150 5, 635 2, 612 3, 718 


The production of natural-gas liquids in 1951 totaled 204,754,000 


barrels, an increase of 13 percent over 1950 com 


percent increase in 1950 over 1949. 
continued the rapid increases recorded in 1950; the mcrease in pro- 
duction of finished gasoline and naphtha was less than that in 1950, 


and the output of “other products” declined from the 1950 figure. 


Natural gaso 


fin 


red with a 16- 
e and LP-gases 


The 


percenta ge changes in production for the various products in 1951 


compare 


with 1950 were: Natural gasoline, +9 percent; LP-gases, 


+20 percent; finished gasoline and naphtha, +10 percent; other 


products, —3 percent. 
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TABLE 2.—Estimated proved recoverable reserves of natural-gas liquids ! in the 
United States, 1950-51, in thousands of barrels 


[Committee on Natural Gas Reserves, American Gas Association] 


Changes in ist during Reserves as of Dec. 31, 1951 
State Net 
ro- 
uc- 
tion 
Artana slats 1,858 
C A: 29, 475 
Oolorado. —. 5 490 
Illinols............-.- 9, 721 
Indlana.............- 
Kansas.............. 4, 325 
Kentucky............ 
Loulislana............ 32, 808 
Michigan............ 99 
Mississippi..........- 4, 649 
Montana. ........... 285 
Nebraska............ 123 
New Mexlco......... 8, 160 
a AA 83 0 0 
Oklahoma........... 25,812 120,293 | 27,993 162,839 | 311,125 
Pennsylvania........ 214 2 2, 503 0 0 2. 583 
uy: IA 144, we 1, 398, an 391, d 1, 087, o% 2,877, =) 
West Virginia........ 6, 182 3 23, 921 0 0 23, 021 
Wyoming............ 2, 166 40, 623 5, 263 . 0 45, 886 
Alabama, Florida 
and North Dakota. 1 0 0 333 . 333 
Total.......... 267, 062 | 2, 404, 128 | 699, 660 | 1, 620,814 |4, 724, 602 


ı Comprises natural gasoline, LP-gases, and condensate. 
2 Not allocated by types, but occurring principally in column shown. 


The production of LP-gases exceeded that of natural gasoline for 
the first time in 1951. 
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FIGURE 1.—Production of natural-gas liquids in the United States, 1925-51, 
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TABLE 4.—Monthly production of natural-gas liquids in the United States, 
1950-51, by State and district,’ in thousands of barrels 


State and district | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


1950 


West New York 
and West Penn- 


sylvaníla.......- 28 24 25 24 18 16 16 15 15 17 24 24 246 
West Virginia..... 365| 327) 359| 342| 327| 404| 377| 394| 419) 434| 415) 460| 4,623 
Qhl0s cc E 10 9 9 10 10 8 7 7 7 9 8 9 10$ 
Illinois e 265| 233) 254| 250| 265) 260| 255| 275| 264| 266) 261); #259) 3,107 
Kentucky......... 163| 148} 168} 150| 137| 111) 129| 129| 135) 157| 171| 181) 1,779 
Michigan......... 6 6 6 7 7 7 7 8 7 8 6 4 79 
Kansas sence 350} 321| 294| 288) 283| 274| 258| 254) 278| 318| 362| 407| 3,687 
Oklahoma......-.- 1, 207| 1,128| 1,200| 1, 157| 1, 154| 1, 127| 1,179| 1, 258| 1, 263| 1, 342| 1, 316| 1,402) 14, 733 
Texas: 

Gulf: 1, 826| 1, 721| 1, 753| 1,656| 1,670| 1,617| 1, 737| 1,818} 1, 803| 1, 932| 1, 910| 2, 070| 21, 513 
East Texas.... 791| 696| 807| 791 799| 844| 898| 896| 946| 1,013] 935| 924| 10,340 


Panhandle....| 1,529| 1,266 1,352| 1,339| 1,331| 1, 241| 1, 100| 1,228| 1, 234| 1. 389| 1, 398| 1, 579| 15,986 
EE da, 546| 3,262| 3, 457| 3,479| 3, 542| 3, 639| 4,054| 4,028| 4,050] 4, 234| 4, 149| 4,371| 45, 811 


Total Texas_| 7, 692| 6,945) 7, 369] 7, 265| 7,342) 7, 341| 7, 789] 7,970} 8,033) 8, 568| 8, 392| 8, 944) 93. 650 


Arkansas.........- 220} 199) 211 201 193 185 188} 190} 183 193| 192| 178| 2,333 
Louisiana 
Gulf; —- 758| 615) 736) 520) 533] 584| 620) 681 691 712| 727| 763] 7,940 
Inland a ses. 1, 082} 1,029} 1, 099| 1,027] 1,009} 987| 1,028) 1,039) 1,008} 1, 117| 1, 162| 1, 241| 12 828 
Total Lou- 
islana..--. 1, 840| 1,644| 1,835| 1, 547| 1, 542) 1, 571| 1, 648) 1, 720| 1, 699| 1,829| 1,889| 2,004) 20, 768 
Mississippi........ 114 102 109 106 110 107 106 114 106 111 113 114| 1,312 
New Mexico...... 399| 358| 409) 404| 424) 410| 412) 464| 445) 440| 419| 435| 5,019 
Montana.........- 27 24 26 22 18 15 15 15 17 20 24 28 251 
Colorado,Utah, 
Wyoming....... 141 132 142 139 158 152 165 167 177 189 187 194| 1,943 
Californía......... 2, 408| 2, 119| 2, 253| 2, 135| 2, 290| 2, 297| 2, 415| 2, 443| 2, 392| 2. 549| 2, 453| 2, 574| 28, 328 
Total United 
States..... 15, 235/13, 719/14, 669/14, 047/14, 278|14, 285/14, 966/15, 423/15, 440/16, 450/16, 232/17, 217|181, 961 
Daily average..... 491 490|  473|  468| 461 476|  483| 498) 515) 6531 541 555 499 
1951 
West New York 

and West Penn- : 

sylvania......... 23 22 23 19 15 16 11 13 11 15 22 20 210 
West Virginia..... 461| 384| 446) 436} 408| 408| 407| 381 405| 428] 425| 362) 4,951 
ODIO E 11 9 11 9 9 9 9 9 8 8 8 7 107 
Illinois and Michi- 

Fans T VIT. 251 214 248 240 264 255 256 247 246 265 244 241| 2 971 
Kentucky......... 178 152 173 169 158 146 139 133 145 165 257 351| 2,166 
Kansas 411 393 388 359 317 301 278 290 311 359 406 453| 4,266 
Oklahoma......... 1, 437| 1, 360| 1, 590| 1, 468| 1, 431| 1,315| 1,355] 1, 381| 1, 447| 1, 540| 1, 579| 1,639] 17, 542 
Texas: 

Gulf..........| 2,099] 1,930} 2, 101| 1,944] 1, 950| 1, 878| 1.926| 1,980| 2, 056| 2, 302| 2, 357| 2, 440| 24, 963 
East Texas.... 909|  806| 940| 887} 918} 917| 937| 980| 983) 976) 932) 923) 11,108 


Panhandle....| 1, 520} 1,391} 1,798} 1, 500| 1,383) 1, 295| 1,222) 1,449) 1, 503| 1, 589| 1, 536| 1, 697| 17, 883 
West T'exas...| 1,630} 1,495} 1,760} 1,772) 1,860} 1, 828| 2,040) 2, 181| 2,194) 2, 189| 2, 046| 2, 081| 23, 076 
Rest of State..| 2,810) 2, 474| 2,701) 2, 585| 2, 545| 2, 441) 2, 503| 2, 560| 2, 548| 2, 705| 2,749) 2,871) 31, 501 


|] eS || | fF e LL zl | — 


Total Texas.| 8, 977| 8, 096} 9, 300] 8, 688| 8, 656| 8, 359| 8, 628| 9, 150| 9, 284| 9, 761| 9, 620/10, 012/108, 531 
2 188 


ATRASOS seen ae 17 156 175 191 217 206 213 211 196 216 207| 2,348 
Louisiana: 
GhI[( eee oa 766| 686) 781 746| 724) 706) 672| 736) 687; 700| 809| 778) 8,791 
Inlanu See 1, 201; 1,079} 1, 196| 1, 137| 1,121] 1,059) 1, 119| 1,097) 1,075] 1,208) 1, 187| 1,212) 13, 691 
Total Louis- 
üna....... 1, 967] 1, 765| 1,977| 1,883| 1,845] 1, 765| 1, 791| 1,833| 1, 762| 1,908] 1,996] 1, 990| 22, 482 
Mississippi........ 110 94 106 98 98 97 100 94 94 105| 104 102| 1,202 
New Mexico... 442 395 471 486 470 447 481 517 439 494 460 486| 5,588 
Montana.......... 30 28 24 24 24 20 17 13 18 23 27 29 277 


Colorado, Nebras- 

ka, Utah, and 
. Wyoming....... 202} 197; 209| 196| 200; 189| 204| 219| 225| 251| 242| 246) 2,580 
Californía......... 2, 575, 2, 305) 2, 575| 2, 380| 2, 469) 2, 331| 2, 409| 2, 419| 2, 382) 2, 602) 2, 488| 2, 698| 29, 533 


— Ak —_ ` > _  — Iua  * > A A —__ || —_ > — _—_—_—_ 
A. 0 IZ A. _ AAA <A ————— LL a oo OO OO | 


States..... 17, 247/15, 570,17, 716/16, 646/16, 581/15, 864/16, 298/16, 910/16, 973,18, 040/18, 066/18, 843/204, 754 
Daily : verage..... 556,  556| 571) 555) 535) 529) 526) 545) 566) 582, 602) 608 561 


1 West New York and West Pennsylvania separated from east part of States to allow grouping either 
according to Bureau of Mines Ue districts or according to Petroleum Administration for War districts. 
Districts shown for Texas and Louisiana are Bureau of Mines production districts, 
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REVIEW BY STATES 


California.—The total production of natural-gas liquids in Cali- 
fornia increased 4 percent in 1951, the same rate of increase as in 1950. 
LP-gas production increased considerably, but the output of “other 
products” declined. 

Louisiana.—The production of natural-gas liquids in Louisiana 
increased 8 percent in 1951 to 22,482,000 barrels. Output in the Gulf 
coast area Of Louisiana, which had been declining slowly for several 
years, increased 10 percent in 1951. Natural-gasoline production 
in that area decreased but was more than offset by increases in 
production of LP-gases, finished gasoline and naphtha, and other 
products. | 

Oklahoma.—The production of natural gasoline and LP-gases in 
1951 increased by 19 and 20 percent respectively, maintaining the rapid 
rise of recent years. The output of finished gasoline and naphtha 
and of other products also increased, but these only accounted for 
about 2 percent of the total production of natural-gas liquids. 

Texas.—Bureau of Mines production district boundaries were re- 
vised in 1951 to coincide with Texas Railroad Commission districts 
and to provide a separate breakdown of West Texas. The Gulf 
coast comprises Railroad Commission districts 2 and 3; West 
Texas—districts 7c and 8; East Proper (East Texas field)—part of 
district 6; and Panhandle—district 10. 

The percentage increase in the production of natural-gas liquids in 
Texas was less in 1951 than in 1950 but still exceeded the national 
average. The output of natural gasoline increased 13 percent and 
of LP-gases, 23 percent. Texas in 1951 provided 53 percent of the 
natural-gas liquids produced in the United States compared with 52 
percent in 1950. 

Other States.—As in 1950, Illinois, Michigan, and New York reported 
decreased p of natural-gas liquids. In addition, in 1951, 
output declined in Mississippi. Nebraska produced for the first time 
in 1951. Wyoming showed an &bove-average gain, and opening of 
the extraction plant on the Tennessee Gas Transmission Co. pipeline 
in Kentucky sharply increased that State's output at the end of 1951. 


YIELDS, PROCESSES, AND NUMBER OF PLANTS 


Cycle Plants.—In 1950, 1,216,405 million cubic feet of gas was 
treated at A plants to recover 42,730 thousand barrels of liquid 
products. 1951, 1,223,459 million cubic feet was treated to 
recover 43,911 thousand barrels. The average yields for these 2 
years were 1.48 gallons per thousand cubic feet in 1950 and 1.51 
gallons in 1951. 

Yields.—The average yield of all natural-gas liquids, after rising 
slowly since 1943, declined 0.04 gallon per thousand cubic feet in 1951 
to 1.39 gallons per thousand cubic feet. The yield of LP-gases, 
however, continued its steady increase; the yield of natural gasoline 


) 
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and other products declined more sharply than in previous years. 
This indicated that a rising proportion of the drier gases was being 
treated. The yield of LP-gases in 1951 was 0.59 gallon per thousand 
cubic feet, up 0.02 gallon from 1950. 


TABLE 5.—Natural-gas liquids produced in the United States in 1950-51, by 
State and method of manufacture 


Number of plants operating Production (thousands of barrels) 
State Com- | Ab- | oy. | zi 
res- | sorp- O 
Sion 1 | tion: | Cling * 
1950 
Arkansas..............|.-.-..-- 8 |........ 
California. ............ 2 75 2 
Colorado...-.-.....---]-------- LI A 
TllinoíÍs................ 5 6 [........ 

DEE 2 (BI. 
Kentucky............. 1 "E eee 
Louisiana............. 5 31 7 
Michigan.............. 2 DN me 
Mississippi. ........... ROUES t 2 
Montana..............].---.... ld. ose 
New Mexíco........... 2 10 |... 

New York............. y EEN 
OHIO BEE, BEE A 
Oklahoma............. 10 66 |........ 
Pennsylvanía.......... 14 RN EA 20 
'Té£809..-:..:2 2 4 22 150 36 208 
Dtábh.s. a oou mosaic usce A, O DEE 
West Virginia......... 32 18 |--...---- 
Wyoming............. 2 | ec 
'Total............ 100 403 47 550 
1951 

Arkansas..............|......-.- un EMEN 
California. ............ 2 70 2 
Colorado. .............|].....--. Wu EE 
Illinois. ............... 4 E REP 
Kansas................ 2 16 ]:....... 
Kentucky............. 2 3 |.------- 
Loulisiana......-.....- 2 33 7 
Michigan.............. E O EE 
Mississippi.. ..........|........]........ 2 

JA o cece PA ¡Y esce 
Nebraska..............].......- lo eser 
New Mexlco........... 1 12 |........ 
New York............. ; M c A 
Ohlg.zio22-cec AAN EEN LM vor 
Oklahoma...........-. 8 70 |... 
Pennsylvania.......... 10 eer dee 
a ooo eras 14 152 30 196 
UA A PA AS A le uvas 
West Virginia. .......- 28 12 |.......- 
Wyoming............. 2 6 PA 
Undistributed.........]........]........ |... | -- --.-..]- ----..--- 

'Total............ 78 402 41 521 6, 324 154, 519 43, 911 204, 754 


1 Includes 21 plants manufacturing LP-gases in 1950 and 9 plants in 1951. 

2 Includes combination of absorption process with compression and charcoal processes. Includes 262 
plants manufacturing LP-gases in 1950 and 279 plants in 1951; 3 charcoal plants in West Virginia and Ohio 
producing 13,000 barrels in 1950 and 2 charcoal plants producing 45,000 barrels in 1951, 

3 Includes 37 plants manufacturing LP-gases in 1950 and 36 in 1951. 

4 Includes 962,000 barrels of field condensate. 

! Drip gasoline. 

* New York included with Pennsylvania. 

Y Included under “Undistributed” to avoid disclosure of individual operations. 

t Michigan included with Illinois. 
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The average value of gue products recovered increased from 7.9 
cents per thousand cubic feet treated to 8.2 cents in 1951. The rise 
was due almost entirely to higher prices and not to changes in yield. 

Production by Processes.— The number of plants operating in 1950 
remained unchanged from 1949 at 550, the reduction in the number of 
operating compression plants being offset by an increase in the number 
of absorption and cycling plants. The production of natural-gas 
liquids &t each of the three major types of plants was greater in 1950 
than in 1949. | 

In 1951 the number of operating plants declined to 521, primarily 
because of further reduction in the number of operating compression- 
type pan. Production from compression-type plants declined in 
1951, but that from absorption and cycle plants increased. | 


MARKET DEMAND—SHIPMENTS 


Total demand for natural-gas liquids at plants and terminals was 
206 million barrels in 1951, 12 percent more than in 1950. Demand 
exceeded 1950 for all products except condensate. 

Shipments to Refineries.—Shipments of natural-gas liquids to 
refineries increased 8 percent in 1951. "The largest gains percentage- 
wise were made in the shipments of isopentane and of “other LP- 
gas mixtures.” Regionally, the Texas Gulf and the Indiana-Illinois- 
Kentucky districts showed the largest increases in the utilization of 
natural-gas liquids at refineries. East Coast and California showed 
large declines. The average natural-gas liquid content of refinery 
gasoline declined to 9.0 percent in 1951 from 9.5 percent in 1950. 


TABLE 6.—Percentage of natural-gas liquids in reflnery gasoline in the United 
States, 1947-51, by Bureau of Mines refinery district 


Indi- | Okla- Louisi- | ATEan- 


homa Texas Sas Rocky 
East | Appa- | 228, ' | Texas ana , Cali- 
Year Illinois, | Kansas, Louisi- | Moun- Total 
Coast |lachian Ken- | Mis- Inlan Coast at ana tain fornia 
tucky | souri Inlan 

19047.....- 0.8 2.0 5.5 7.7 22. 6 8.8 5.3 10. 3 3.9 17.4 8.7 
1948....... 8 2. 4 5.0 8.9 25.0 8.3 4.8 7.1 3.8 17,2 8.5 
1949..... 1.5 2.0 5.3 9.5 27.6 8.5 6.0 7.6 4.5 18. 4 9.1 
1950. ... 3.5 1.7 5.0 8.3 28.0 10.7 5.9 13.8 4.1 19.0 9.5 
1951. S 2.6 1.7 5.1 8.9 23.1 11.1 5.3 12, 4 4.3 16.1 9.0 


““Direct'? Sales.—Direct sales from plants increased more rapidly 
than sales to refineries. The largest gain was in sales of LP-gases for 
chemical use, which increased 42 percent to 12,230,000 barrels. Sales 
of LP-gases for fuel increased 17, percent,’and sales of natural gasoline 
to jobbers rose by 38 percent. 

In the period 1949-51 tank trucks grew in importance as a mode of 
transport of natural gasoline and allied products at the expense of rail 
tank car. The percentage of total output transported by tank truck 
rose from 21 percent in 1949 to 24 percent in 1951, while tank cars 
handled 24 percent in 1949 and 21 percent in 1951.  Pipelines and 
barges held their position virtually unchanged at 51 and 2 percent, 
respectively, for 1951. 
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SALES OF LP-GASES * 


A sharp upward trend in sales of LP-gases, evident in 1950, con- 
tinued into 1951, when deliveries to consumers were 21 percent over 
the 1950 total, which in turn had been 23 percent above 1949 require- 
ments. The market for this liquid fuel virtually doubled in 4 years, 
as its advantages for both domestic and industrial uses, as well as for 
fueling internal-combustion engines, became more widely known. 
Furthermore, its rapidly growing use as raw material by beth syn- 
thetic-rubber and chemical-manufacturing ue also helped to 
rapidly expand the demand. Exports of LP-gases had likewise 
mounted sharply with increases over the preceding year of 17 percent 
in 1949, 27 percent in 1950, and 29 percent in 1951, according to 
records of the Bureau of the Census, United States Department of 
Commerce. 


/ 


J 
TABLE 9.—Sales of LP-gases! in the United States, 1947-51, by type of gas 


Butane-propane 
Butane Propane mixture Total 

Year “| Increase 

Thousand |Percent| Thousand | Percent] Thousand | Percent| Thousand e 
gallons [oftotal| gallons |oftotal| gallons Laf total) gallons |P wear 

percent 
1067 oe ooo es do 39. 1 947, 476 42.9 2, 209, 797 29.8 
¡e eege 46.8 442 34.5 | 2,736, 801 23.6 
1040 A A 49.5 944, 439 33.3 | 2,830,599 3.8 
1950 AAA 55.7 976, 228 28.0 | 3,482, 567 22.4 
MOG A Y 57.2 1, 099, 496 26.0 | 4,227, 275 21.7 

1 Data include LR-gases. 


TABLE 10.—Sales of LP-gases! in the United States, 1947-51, by uses, in 
thousands of gallons 


Domestic Gas Internal 


Year and Chemical Riede Industrial) manu- com- |¡|Allother| Total 
commercial facturing | bustion 

1047 TE 1,150,538 | 414,267 | 201,535 | 173,601 169, 332 99, 786 738 | 2, 209, 797 
1848... 1,473,289 | 524,350 | 225, 641 180, 518 | 237, 638 92, 941 2, 424 | 2,736, 801 
1949............... 1,027, 550 | 544,886 |. 177,860 | 162,197 | 239,210 77, 981 6, 925 | 2,830, 599 
1960. .........-...- 2 2,022, 464 | 2624,468 | 228,485 | 217,078 | 251,604 | 129,818 8, 560 | 3, 482, 567 
TOG AN 2,160,818 | 844,507 | 374,864 | 262,102 | 281,692 289,901 7,306 | 4, 227, 275 
” 1 Data include LR-gases. 3 Revised. 


A survey of sales of LP-gases by States, first attempted for 1950, 
was repeated for 1951, so that a more detailed review of State markets 
on a comparative basis, is now available. 

The market for LP-gases showed important increases in all parts of 
the country in 1951, except in district 1. Most of the liquid gases sold 
in that area are consumed for domestic and commercial fuel and that 
particular use registered only a nominal gain in 1951 over the 1950 
total. Over 40 percent of the 1951 sales were reported from district 3, 
and there the expansion in the demand was outstanding—35 percent 
over the 1950 total—due mostly to much greater requirements for 

3 LP-gases, as used in this section, include ie Eer refinery) gases as well. E. T. Knudsen, Chief 


Petroleum Statistics Branch, Bureau of Mines, Region III, Los Angeles, Calif., made the survey and 
compiled the sales statistics for district 5. Districts are those of the Petroleum Administration for War. 
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TABLE 11.—Sales of LP-gases ! in the United States, 1950-51, by State and use, 


in thousands of gallons 


Domestic and Gas manufac- Synthetic 
commercial turing Industrial rubber 
PAW district and State 
1950 2 1951 1950 1951 1950 1951 1950 1951 
District 1: 
Connecticut................. 16, 531 16,612 | 7,186 | 6,056 | 13,684 | 13, 527 |........ 11 
Delaware...-.---...-.--..--- 6, 770 5,03 7 2, 176 315 Al A AA 
Florida...................... 54, 241 59,333 | 4,615 | 6,658 436 050 A eese 
Georgia. ..................... 48, 835 51,775 | 6,569 ,900 | 2,254 | 3,116 [...-.....]........ 
Maine -0-00 000onnaMaMM 12, 516 11, 349 734 461 182 491 ]........|.......- 
Maryland € D. O........... 1, 640 20, 239 3,059 | 1,705 ABR PA AA 
Massachusetts. .............- 21, 967 22,854 | 14,616 | 10,947 | 1,614 | 2,126 |.-......].......- 
New Hampshire............. 9,177 9, 529 882 | 1,165 179 NA uA 
New Jersey.................. 31,017 30, 691 | 12, 880 926 | 23, 440 | 26,263 |........ 91 
New York..................- 52, 806 52,866 | 7,914 | 6,178 | 3,277 082 AE A E 
North Carolina.............. 42, 631 44, 614 | 12,455 | 16,702 1,579 | 1,950 |........ da 
Pennsylvania................ ,471 38, 403 | 10, 403 | 17,633 | 19,740 | 20, 502 71 134 
Rhode Island................ 4, 918 5,180 1........ 4 3 BOG [e exeo zu sese 
South Carolina.............. 26, 712 29,817 | 3,133 | 6,650 | 3,142] 3,231 |........|....... - 
ont. EEN 5,115 6,098 | 1,156 | 2,009 110 S14 A GE 
Virginía..................... 22, 450 25,069 | 6,448 | 4,482 | 2,005 | 1,938 282 |.......- 
West Virginia SMR SHE, 6,7 6, 299 582 , 8,188 | 4,077 |.-......].-....- £ 
Betebuerg 422,403 | 435,729 | 93, 440 |103, 566 | 82, 266 | 84, 151 353 176 
District 2: ” 
ul BEE 94, 815 96, 17, 368 | 17,388 | 15,810 | 22, 342 |........ 11 
Indiana..................... , 727 45, 283 | 17,701 | 20,445 | 5,43 7,028 |........ 105 
fe EEN 46, 677 49,781 | 10,092 | 9,741 | 5,701 | 5,358 |.-......[........ 
Kansas...................... 69, 186 79, 567 454 92 203 | 6,272 |........|---....- 
Kentucky..................- 26, 028 26,489 | 1,033 1,508 | 1,861 1, 364 410 1, 443 
Michigan...................- 42, 781 42, 892 | 27,294 | 27,814 | 22,018 | 23,302 |........ 189 
Minnesota..................- , 433 55,279 | 7,060 | 7,812 | 3,874 | 5,072 |........].-.....- 
Missouri.................... 62, 468 ,501 | 2,740 | 4,466 | 2,510 | 4,270 |........|.-....-. 
Nebraska.................... 38, 995 42,375 | 1,844 | 2,225| 1,215 | 1,484 |........|.-....... 
North Dakota............... 7,808 20,516 | 1,485 | 2,160 1 Lys A nec 
LO, EE 28, 457 31,447 | 5,478 | 6,012 | 3,696 | 4,909 |........ 1, 098 
Oklahoma ee 98,313 | 105,131 | 1,913 | 2,239 | 2,485 | 6,672 |........ 76 
South Dakota..............- 30, 576 32,168 | 2,421 | 3,830 | 1,204] 1,218 |........|-....... 
Tennessee. .................- 22, 229 22, 554 | 4,682 | 4,102 753 543 |........ 29 
Wisconsin................... , 125 41,853 | 10,916 | 9,481 | 32. 550 | 30,122 |.........[........ 
Toll isso 713,618 | 760,626 [113,081 |119,320 | 99,651 |119, 482 410 2, 951 
District 3: 
Alabama.................... 33, 256 41,892 | 2,962 | 2,934 | 2,111 | 3,864 |........|-....... 
Arkansas.................... 71, 584 73, 946 302 489 | 1,031 | 2,856 |........|........ 
Louislana................... 128,781 | 128,913 320 688 | 4,334 | 4,794 | 40,840 | 66, 264 
Mississippi.................. 51, 277 53, 903 24 73 462 73 A PA 
New Mexico.......-.....--.- 42, 040 44,698 | 4,869 | 5, 444 632 | 332 A BEEN, 
po A 309, 226 347, 269 | 3,432 | 3,665 | 16, 460 | 28, 752 |174, 379 | 275,987 987 
Total AA AS 636, 164 | 690,621 | 11,909 | 13, 293 | 25,030 | 41,880 1215, 219 | 840, 251 940,251 
District 4: 
Colorado. ................... 31, 887 37,322 | 1,121 1, 538 599 706 AAA 
BNO A. EE 3, 526 5,540 | 4,433 | 4,930 60 427 A PA 
Montana.................... 8, 179 9, 681 84 508 400 620 AO VG 
A ER 2, 162 3, 030 278 200 217 200 A news 
Wyoming.................... 18, 741 19, 536 |: WE A 1,565 |........ 2 
Tot stas cani kG 64, 495 75,109 | 5,916 | 7,176 | 1,276 | 3,518 |........ 
District 5: 
Artsong. 0.000000 19, 066 19, 137 785 510 18 149 A A 
California.................... 189,305 | 142,998 | 7,762 | 12,708 | 5,218 | 7,367 | 12,503 | 31,484 
Nevada..................... 2, 144 4,475 | 4,085 | 5,039 9 ABE A tene 
Oregon -oosid uniia 16, 437 26, 252 | 9,001 | 11,081 2,067 | 2,389 |........].......- 
Washington................. , 8832 11,866 | 5,715 , 99 1, 543 oy MAA ES 
Total adas 185, 784 | 204,728 | 27,348 | 38,337 | 8,855 | 13,071 | 12,503 | 31, 484 
Total United States. ...... 2, 022, 464 |2, 166, 813 |251, 694 |281, 692 |217, 078 |262, 102 |228, 485 | 374, 864 


For footnotes, see end of table. 
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TABLE 11.—Sales of LP-gases ! in the United States, 1950-51, by State and use, 
in thousands of gallons—Continued 


Internal Percent of ` 
Chemical combustion All other Total total 
PAW district and State 
19050? | 1951 | 1950 | 1951 | 1950 | 1951 1950 ? 1951 1950? | 1951 
District 1: 
Connecticut..........].-.-...]......- 590 620|....... 232 97, 991 37,058] 50 4.7 
WarO....2-2----- sordera 933 -—— enee 25 td dd 8, 517 1.0 1. 1 
gy AA A s 347 341 22 4 59, 561 67,395| 7.9| 8.6 
PERPE 4 175 520| 1,215 20 209 58, 66, 7.7] 84 
EEN, OR: GE o PA E 3, 487 12,377] 1.8| 1.6 
Maryland &D. OC....|. E, A A A D 125 27,0 24,881] 3.0 3.2 
M usetts.......]...... P BEE DE Ps m 1 198 35,900] 51| 4.6 
New Hampshire.....|.......|.......]--.-.--1------.|------.|------- 10,803] 1.3) 1.4 
New Jersey.......... 2, 3, 178] ....... 19|........ 281 70, 130 68,390] 9.3) 8.7 
New York.........-- 1,517] 1,231|....... 9 10 1 65, 524 63,319 8.7| 8.0 
North Carolina......]....... 21 243| 1,047 12 197 56, 820 64, 7.5 8.2 
P ]vania. .......| 10, 979] 10, 542 21 278 10 79, 695 87, 530} 10.6| 11.1 
Rhode Island. .......].......|...-.-.]- E, A E AA 5, 238 5, 710 .? 3 
South Carolina.......|.......|.....-- 13 04|......- 110 33, 000 89,8722 44] 5.1 
Wermont AA AA A A E A HEEN 6, 381 8, 481 BI 1.1 
EE, AOS 19 y AA PA 31, 294 81,583 4.1] 4.0 
West Virginia........ 138, 496/140, 562 6301 ` 620[......o[o...... 154, 502}  153,118| 20.5| 19.5 
'Total..............|]153, 783/156, 7051 2,338; 4, 346 75| 1,248] 754,658} 785,921] 100.0| 100.0 
E LE AAA Lee fer 
District 2: ` 
Illíinois..............- 137| 1,318| 10,069] 17,072; 1,691 379| 139,800 re 310| 13.0| 18.3 
Indiana.............. 7, 978 36, 205 1, 477 2, 688 me ER 688 76,318] 112,532] 7.4| 9.7 
a ME A A 471 B81|....... 9 62, 941 65, 4701 6.11 5.6 
Kansas...............|..--..-- 911| 5,267] 12, 730]....... 122 75, 200 99, 7.31 8.6 
Kentucky............ 50, 687| 50,062] 1,443] 1, 064]....... 62 81, 962 81,992] 7.9] 7.1 
Michigan... ........-- 1,416] 2,466) 1,076) 2,011|....... 15 94, 584 98,679) 9.2] 8.5 
Minnesota. ..........]..-----]..-.--. 3,326] 4,144|....... 44 67, 603 72,361] 6.6) 6.2 
Missouri. ........-...]- -. ---.]-....-. 878| 1,434| 4,100 22 72, 696 78,093] 7.0] 6.7 
Nebraska............1.......]|-...-.- 1,180} 1,591|....... 220| 48, 234 47,895, 4.2) 4.1 
North Dakota........].....--]..-..-- 1, 764] 1, 486 1 130 21, 214 2,8161 2.0 2.1 
Ohio...... Succd bende EE 34| 1,136] 1,372|....... 88, 707 3.8| 3.8 
Oklahoma........-.-- 336 5,169| 19,105|....... 207| 108,216|  132,729| 10.5| 11.4 
South Dakota........].....-.]......- 1, 71 240 36, 007 39,459] 3.8] 3.4 
ennessee...........- 196 15 91 224|....... 85 28, 772 27,552| 2.8] 2.4 
Wisconsin..........-.|.......]. -...-. 1,700| 1,599 4 49 83, 295 83,104) SU 7.1 
Total..............| 60, 650] 91,390| 37,577| 69,107] 5,802| 2,310] 1,030, 789| 1,165, 186] 100.0| 100.0 
District 8: 
Alabama.........-.-.]..-.-..]..--..- 465| 1,007]....... 11 38, 784 49,708 2.0] 28 
EE, E a cse 1,973] 4,338| 1,463 745 76, 343 82,874] 5.8| 4.6 
Loulsiana........o... 63, 6521104, 617 5 775 15, 907 1 62} 233,603) 321,245) 17.7| 18.0 
Mississippi...........|...-...]...-.-- 8, 281 8, 009 100 9 55, 144 03,270] 4. 2| 3.5 
New Mexico. ........|.....-.]......- 6, 081 7 001 180| 1,296 63, 80 4.0 3.3 
yl .......-..-0- 334, 109/438, 303 28, 177 120, 382 538 242| 864,321| 1,212,600} 65.4) 07.8 
Total........-.---- 387, 6611542, 920| 43, 7421156, 734| 2,272 _ 2,364 1,321, 997| 1, 788, 063| 100.0} 100.0 
== AAA pq AA AS 
District 4: 
Colorado.......:..-.-]..--...]......- 996| 1,640 200 182 34, 803 41,338] 46.6] 44.8 
y AAA A A A Oe, We ` ARS PEA 8, 043 10,940| 10.8| 11.8 
Montana.............|....-..|...-... 219 719].....-- 20 8, 882 11, 548] 11.9| 12.5 
AC TNM UU A SUME 582|....... 39 2, 4,051 4.4 
Wyoming............]..---..].....-- 1,508| 3,388|.......]....... 20, 249 24,491] 27.1| 26.5 
pa AAA O | DEE 2,773| 6,372 200 191 74, 660 92, 368] 100. 0| 100.0 
I M E —] ===> 1 E — — ——34 [— — 31 E— ————— pF 
District 5: 
A EE A A 2,022] 3,527|.......]....... 21, 891 323] 7.8] 5.9 
California...... be 22, 874| 53, 492 41, 215| 49, 692 211| 1,001] 228,688] 298,642) 76.1| 75.5 
Nevada..........-...|...-...]......-.]......- 108].......]......- 10,1008] 2.1| 2.5 
Oregon...............|.......].-..... 12 187|....... 178 27, 517 40, P" 9.1| 10.1 
Washington..........]. ......]......- 189 18|....... 14 16, 229 23,570| 5.4) 6.0 
Total..............| 22, 374| 53, 492| 43, 388] 53, 432 211| 1,193] 300,463] 3965, 737) 100.0] 100.0 
Total United States_/624, 468/844, 5071129, 818/289, 991| 8, 560] 7,306] 3, 482, 567| 4, 227, 275|......|...... 


2 Data include LR-gases. 
3 Revised. 
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TABLE 12.—Sales of LP-gases ! in the United States, 1950-51, by State and type 
of gas, in thousands of gallons 


Butane and P 
Butane Propane propane mix- Tota] "eut im 
PAW district and State ture crease, 
| =-—— r 1950 to 
1950 | 1951 |- 19502 19502 | 1951 | 1951 
District 1: 
Connecticut. ....... 1, 212] 1,349] 35, 737 37,991! 37,058 —2.5 
Delaware...........|....... 7 , 868 ; 8, 517 8.2 
Florida............. 1,078| 5,772] 31,693 59, 561; 67,395 13 2 
Georgi8............. 2,342] 4,294| 35,089 58, 202| 606,390 14.1 
KC he APA A PA 13, 363 13, 487| 12,377 —8. 2 
Maryland & D. C.. 848 581 26, 181 27,020| 24,881 —7.9 
Massachusetts. ..... 7,739] 5,245 26, 956 38,198| 35,966 —5.8 
New Hampshire....|.......]....-.. 9, 738 9,738} 10,803 0.9 
New Jersey......... 9,248| 9,282| 600,830 70,130] 68,390)  —2.5 
New York.......... 6, 669| 2,180 57,810 65, 524 63, 319 —3.4 
North Carolina..... 445| 2,755 47,119 56,820| 64,531 13. 6 
Pennsylvania....... 3,399| 2,090| 73,765 79,695| 87,530 
Rhode Island.......|.......]....... 5, 238 , 238 5, 710 9.0 
South Carolina..... 1,000| 1,768} 23,759 33,000] 39,872 20. 8 
vorm A EE, sem usce 6, 381 6, 381 8, 481 32.9 
Virginia............ 836| 1,112] 30,301 67 61| 31,294) 31,583 .9 
West Virginia UR 4,715| 1,917 41, 678 18, 316| 108,109} 132,885| 154,502| 153,118 —.9 
Tota]............. 39, 531| 38,352| 533,596) 543,314| 181,531| 204,255| 754,658| 785,921 4.1 
EG HA 2 A cr Pa) 2] 
District 2 
LEE 25, 209| 16,009| 103,306| 122,655 11, 375 16,646| 139,890| 155,310 11.0 
Indiana............. 13, 490 Sr 61, 2241 71,094 1,594] 34,665) 76,318} 112,532 47.5 
IOW8....------------ 4,779 654 55,919} 61,779 2, 243 1,037] 62,941 65, 470 4.0 
Kansas............- 1, 904| 12, 215 48, 668 57, 853 24, 628 29, 626|  75,200| 99,604 32.6 
Kentucky.......... 2| 2,362; 26,702}  20,205| 54,658 53,425| 81,962] 381,992|]........ 
Michigan........... 25,809| 9,979 . 87, 059 2, 087 1, 041 94, 08, 679 4.3 
Minnesota.......... 2, 037 63,076| 67, 503 , 680 2,408} 67,693) 72,351 6.9 
Missouri............ 6,040} 2,991| 56,866 , 961 9,790} 10,741) 72,696) 78,693 8.2 
Nebraska........... 4 1,072| 40,069| 43,085 2, 700 3, 43, 47, 895 10.8 
nom Dakota...... 80 19, 138} 22,813 1, 996 1, 337 21, 214 24, 816 17.0 
PERRETE UPON 541| 1,779) 38,205} 43,059 I 38, 7 44, 910 15.8 
Oklahoma c EN 11, 327| 14, 049 46, 031 00, 957 50, 858 57,723| 108, 216} 132, 729 22.7 
South Dakota...... 33, 414] 37,857 2, 380 BIO, 36,007| 39,459 9. 6 
'l'ennessee. ......... 930| 1,134 20, 077 21, 439 7,765 4,979 28, 772 27, 552 —4. 2 
Wisconsin.......... 17,717| 17, 742, 63,676) 63,122 1, 902 2,240) 83,205) 83,104 —.2 
'TTotal............- 112, 043| 92, 657| 743,069| 852,041] 175,677| 220,488/1,030, 789|1, 165, 186 13.0 
~ _RAAP | oS |e, Por | Ses rar [———— _— 
District 3 
Alabama............ 2,241| 5,604| 20,046; 19,671 16,497|  24,433| 38,784| 49,708 28.2 
Arkansas........... 3,104| 3,770| 20,760 $2,470| 54,716| 76,343] 82,374 7.9 
Louisiana........... 94, 536| 86,287| 66,512} 141,427|  72,555|  93,531| 233,603| 321,245 37.5 
Mississlppl. .......- 5,918| 4,937 15, 045 19, 312 93, 281 39, 027 55, 144 63, 276 14.7 
New Mexico.......- 11, 455 24, 400 35, 400 17, 947 17, 488 53,802| 58,860 9.4 
TéXd3..... oca ias» 284, ?06 409, 469| 270,783) 4067,867| 308,832| 335,204 864, 321|1, 212, 600 40.3 
'Potal.ilociaolselns 401, 960/516, 039| 418,446) 707,565) 501,591, 564, 459/1, 321, 997|1, 788, 063 35.3 
District 4: . 
Colorado............ 3,148| 2,557|  30,417| 36,289 1, 238 2,492| 34,803] 41,338 18. 8 
Idaho..............- 3 595 7, 524 10, 203 153 142 8, 043 10, 940 36.0 
Montana........... 331} 3,205 8, 551 8,843|.........|......... 8, 882 11, 548 30. 0 
TA du wakdus 14 46 2, 644 3,793 25 212 2, 683 4, 051 51.0 
Wyoming........... 3,825; 6,068} 16,000] 17,082 424 1, 841 20,240| 24,491 20. 9 
TO A 7, 684| 12, 471 65,136] 75,710 1, 840 4,187| 74,660; 92,368 23.7 
District 5: 
Arizona............. 38 16| 10,775| 13,483; 11,078 9,824| 21,891] 23,323 6.5 
California........... 2,039, 44, 953] 128, 949| 166, 521 97,600} 87,168| 228,588| 298, 642 30. 6 
IO ol AA A MA , 298 8, 606 940 1, 500 6,238| 10,106 62.0 
Oregon............. 2, 008|......- 21,888| 36,081 3, 621 4,0061 27,517; 40,087 45.7 
Washington........ 2,735| 4,501 11, 144 15, 469 2,350 3, 609 16, 229 23, 579 45.3 
Total............. 6, 820) 49, 470] 178,054| 240,160| 115,589| 106,107| 300,463| 395, 737 31.7 
Ton United 568, 038/708, 989|1, 938, 301|2, 418, 700] 976, 228|1, 099, 496/3, 482, 56714, 227, 275 21.4 
a Oui coda —— | O A A o [————————— A 
Ezports...-------------- (3) (8) (3) (3) (3) (3) 67,763) 87,244 28.7 
Grand total.......| (8) (3) (3) (3) (3) (3) 3, 550, 330|4, 314, 519 21.5 


1 Data include LR-gases. 
2 Revised. 
3 Not available; by. typeof gas. 
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raw materials and solvents going to synthetic rubber and chemical 
manufacturing plants. District 2 was the second most important 
market for these liquid gases, and sales in the area in 1951 were 13 
percent above 1950. Districts 4 and 5 reported relatively small 
proportions of the LP-gas sales in 1951, with increases of 24 and 32 
percent, respectively, over the 1950 demand. 

Over half of the LP-gases were sold for domestic and commercial 
fuel, and this use increased by 7 percent in 1951 over 1950, compared 
with a 24-percent gain in 1950 over 1949. This indicated lower rate of 
growth in the domestic market in 1951 was largely due to the fact that 
sales reports were received for 1951 from a far greater number of 
dealers throughout the country, who were in closer contact than 
producers and wholesalers with small consumers, especially those on 
farms, and therefore were in a better position to “break out” the pro- 
portion of deliveries used for fuel in tractors and other farm equipment 
and to enter such quantities under ““internal-combustion-engine fuel.” 
The result of this more detailed reporting of sales as to end-use was to 
divert quantities, which in prior years had been included under 
domestic consumption, to the ‘‘internal-combustion-engine fuel” total. 

The fast-growing chemical manufacturing industry bought 35 
percent more LP-gases for use as raw material and solvents in 1951 
than in 1950, and the quantity credited to these plants represented 
20 percent of the LP-gas market compared with an 18-percent propor- 
tion in 1950. "The effort of the Government to stockpile rubber in 
anticipation of any interruption iu international trade was reflected 
in the large gain—-64 percent—in sales of LP-gases for synthetic- 
rubber components in 1951. LP-gases delivered to: synthetic-rubber 
plants accounted for 9 percent of all sales in 1951 and 7 percent in 
1950. 

The volume of LP-gases reported as sold for internal-combustion- 
engine fuel more than doubled in 1951 compared with 1950 and 
totaled about 7 percent of all requirements compared with & 4 percent 
share in 1950. "The unusual gain in this use in 1951 was due partly 
to more detailed reporting by a greater number of dealers; but 1t also 
resulted from the fact that the “item” for reporting internal-combus- 
tion-engine fuel was more clearly defined in the 1951 schedule, by 
adding that quantities sold for trucks, buses, tractors, pumping 
ee etc., should be included. It 1s believed that at least part 
of such sales, especially quantities used in farm equipment, were 
entered under the “domestic” classification in previous years. The 
change in the wording in the 1951 schedule also evidently diverted LP- 
gases consumed as fuel in the petroleum industry which were formerly 
included under “industrial uses” to ““internal-combustion-engine fuel." 

Manufactured-gas companies bought 12 percent more LP-gases in 
1951 than in 1950 to use for Ce e purposes, for enriching their 
manufactured gas, and for direct distribution through their mains 
to consumers. The quantity required by the manufactured-gas 
industry was about 7 percent of the LP-gas demand in both 1950 and 
1951. | 

The American Gas Association reported that an average of 309,300 
customers, of which 283,300 were residential, received liquefied petro- 
leum gas from utilities during 1951. | 

Distributors reported & 21-percent gain in sales of LP-gases to 
industrial plants for fuel and other uses in 1951 compared to a 34- 
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percent rise in this demand in 1950 over 1949. It is believed that 
some quantities used by petroleum companies in their internal-com- 
bustion-engine equipment were formerly included under “industrial 
uses," which reporting overstated the latter item. 


STOCKS 


Total stocks of natural-gas liquids at plants and terminals and at 
refineries increased in 1951 from 7,355 thousand barrels to 8,186 
thousand. Stocks of natural gasoline increased 722 thousand barrels, 
most of the rise taking place at refineries. LP-gas stocks remained 
substantially unchanged at plants and terminals and declined 153 
thousand barrels at refineries. Stocks of “other products” increased 
at plants and terminals and remained virtually unchanged at refineries. 


TABLE 13.—Stocks of natural-gas liquids in the United States, 1947—50, and 1951, 
by months, in thousands of barrels 


Natural gasoline LP-gases Other products Total 


— o. 


Date At At At At 
plants | Atre- | plants | Atre- | plants | Atre- | plants | Atre- | Grand 
and e finerles | and ter- | fineries | and ter-| fineries and: Lob fineries | total 
S m 


CIS 


minals minals 

Dec. 31: 

AAA 1, 794 589 475 2, 858 1, 438 4, 296 

1948............. 2, 748 700 : 1, 533 5, 579 

1949............. 2, 919 803 1, 175 4,897 1, 934 6, 831 

rit; PENES 2, 401 1, 229 1,397 5, 087 2, 208 7,355 

1951 

Jan. 01s. osos secs 2, 498 1, 055 1, 459 5,012 2, 462 7, 474 
Feb. 28............. 2, 716 980 1, 542 5, 238 2, 604 7,842 
Mar. 31............. 2, 624 1, 227 1, 482 5, 333 2,776 8, 109 
ADI. EE 92 1, 281 1, 333 5, 806 2, 716 8, 522 
May 31............- 3, 235 1, 518 1, 279 6, 032 3, 047 9, 079 
June 30............. A 1, 626 1, 215 6, 304 3, 739 10, 043 
July 831.............. 3, 410 1, 608 1, 442 6, 360 3, 705 10, 065 
Aug. EE 3, 569 , 387 1, 463 6, 419 3, 464 9, 
Sept. 30............. 3, 262 1, 540 1, 490 6, 292 3, 286 9, 578 
Oct. dl. ucooo ise 2, 029 ], 431 1, 512 5,872 3, 131 9, 003 
Nov. O. erger bere , 139 1, 237 1, 602 5, 578 2, 801 8,379 
Dec. 31............. 2, 653 1, 208 1, 623 5, 544 2, 642 8, 186 


The average price of grade 26-70 natural gasoline to blenders, 
f. o. b. group 3 (Oklahoma), was 6.18 cents per gallon in 1951, 0.62 
cent per gallon above the 1950 average. The increase in the 1951 
average over 1950 was due to the fact that prices, after rising during 
the last 9 months of 1950, held steady during 1951 (except for the 
normal seasonal weakening during the summer months) at the high 
level attained by the end of 1950. The average price in January 1951 
was 6.88 cents per gallon. It dropped to 5.50 cents from May through 
August and returned to 6.88 cents in November. 

The average refinery price of Regular grade (80 octane) gasoline 
f. o. b. Oklahoma (group 3) in 1951 was 10,49 cents per gallon, 0.37 
cent above the 1950 average. The price was steady at 10.50 cents 
per gallon through most of 1951, with slight weakening in November 
and December. 
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The price of commerciali propane f. o. b. refineries at New York 
Harbor held steady at 7.00 cents per gallon i in 1951 from January 21 
to December 12. The January average price was 7.64 cents. A price 
rise in December raised the average for that month to 7.16 cents. 
The average price for 1951 was 7.07 cents per gallon. Due to the 
rise in prices during the last 9 months of 1950 and the maintenance 
e these prices in 1951, the 1951 DEER was 0.73 cent per gallon 
above 1950. 
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FiGURE 2.—Average value of natural gasoline, spot price of gasoline, and stocks 
of natural gasoline, 1925-51. 


TECHNOLOGY 


À plant was placed in operation by the Tennessee Gas Transmission 
Co. in 1951 for extracting natural-gas liquids from the gasjtrans- 
ported through its high-pressure transmission line. e gas had 
previously been Hee in the field to remove enou h condensables 
to make it suitable for pipeline transmission. The plant, by using a 
refrigeration process that cools the gas stream to —96° F., removes 
about 15 percent of the ethane and most of the heavier h drocarbons 
from the gas stream. The primary purpose of the plant was to 
recover light t hydrocarbons for use in the manufacture of chemicals. 
By constructing the plant along the pipeline close to the marketing 
area for the finished products, advantage was taken of the low cost 
of pipeline transportation. 

The first adoption to natural-gasoline-plant use of the deethanizing 
absorber or rectified absorber was made in 1951 at the Snyder, Tex., 
plant operated by Sunray Oil Corp. The richness of the i et-gas 
stream to this plant made practical use of this type of equipment, 
heretofore employed only in refineries. A deethanizing absorber 
produces in one column a deethanized rich oil that requires no further 
processing, except removal of the absorbed liquids. Lean oil enters 
the top of the column and contacts the feed gas stream entering mid- 
way up the column. The rich oil passing to the lower section of the 
column is upped of ethane by vapors produced by a reboiler at 
the bottom of the column. 
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FOREIGN TRADE? 


Exports of LP-gases * in 1951 (2,077 thousand barrels) represented 
a 29-percent gain in the volume of this foreign trade. The value of 
these shipments increased from $5,748,000 or 8.5 cents a gallon in 1950 
to $7,820,000 or 9 cents a gallon in 1951. As in previous years, 
Canada and Mexico continued to be the most important buyers of 
LP-gases. 

Exports of natural gasoline rose in 1951 mainly because of the 
sizable shipments made to Australia. Shipments totaled 1,641 thou- 
sand barrels, of which 715 thousand went to Canada, 711 thousand to 
Australia, and 102 thousand to the Netherlands Antilles. The total 
value of natural gasoline exported in 1951 was $6,963,807 or 10.1 
cents per gallon. 


TABLE 14.—LP-gases! exported from the United States, 1947-51, by countries, in 
thousands of barrels? 


[U. S. Department of Commerce] 


Country 1947 1948 1949 1950 1951 
AFLORA WEEN (3) 7 13 8 tS 
ll EE 5 6 7 8 10 
Brażil eebe beet 38 41 81 112 152 
CAMADA ocaciones esse cerdas aia 752 635 743 810 1, 031 
elt E E A 1 6 11 
o MOM MN MOT does 49 Q) (3) 15 30 
A Ee 392 369 384 605 761 
Philippines, Republie of....................--------- 10 14 21 18 19 
Other eountries llc LLL cL Le e LLL ll 20 6 1 14 21 
Y EE 1, 267 1, 084 1, 271 1, 613 2,077 

1 Includes LR-gases, 

2 Converted from pounds to gallons at 189 pounds per barrel. 

3 Less than 500 barrels. 


TABLE 15.—Natural gasoline exported from the United States, 1947-51, by 
countries, in thousands of barrels 


[U. S. Department of Commerce} 


Country 1947 1948 1949 1950 1951 

deet HE eebe ege LOO ELGUSSE 83 268 | 408 |.......... 711 
AA O EE 1, 600 1, 356 1, 412 846 715 
Netherlands Antilles....................... lees els 512 591 92 102 
TIAGO AA A EE A «O88! AR one 
United Kingdom... ue 2, 451 1, 815 1, 065 Ol ARS 
Ee EE EE i PA AAA A E A 
BSWeden A A 25 A A P 
Other countries..............--..-..-.-.---..-------- 36 3 273 IO 113 

o A EH 4, 832 4, 066 4, 364 999 1, 641 


' Less than 500 barrels. 


3 lo Er on exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
4 Includes LR-gases. 


- Nickel 
By Hubert§W. Davis 


* 
GENERAL: SUMMARY 


LLOCATION, prohibition or restriction on use in all non- 

A essential items, inadequate supplies, higher prices, smaller con- 

sumption in the United States, and an increase in output in 
Canada were important features of the nickel situation in 1951. 

Despite the fact that the supply of new nickel for the United States 
in 1951 was 2 percent larger than in 1950, it was inadequate for in- 
dustry requirements and stockpile commitments. Consequently, con- 
sumption and procurement of nickel were subject to À Order 
M-14, effective January 1, 1951, and effective August 15 nickel was 
placed under complete allocation under Order M-80. Total reported 
consumption of nickel in the United States in 1951 was 13 percent 
less than in 1950, which, however, was a peacetime record. Deliveries 
of nickel to the National Stockpile increased. Stocks of nickel held 
by consumers in the United States declined 5 percent. 

Outputof nickel in Canada in 1951 was 11 percent greaterthanin 1950. 
In July 1951 the International Nickel Co. of Canada, Ltd., announced 
that it had achieved its objective of increasing refined-nickel pro- 
duction by 1,000,000 pounds & month. "This expansion was com- 
pleted about 5 months ahead of the target date. Falconbridge Nickel 
Mines, Ltd., continued its expansion and modernization program. 
Production of nickel ore in New Caledonia was the largest since 1942 
and 60 percent greater than in 1950, but the combined output of 
matte and ferronickel declined 23 percent. The Government-owned 
nickel facilities in Oriente Province, Cuba, were being rehabilitated 
in 1951, and four furnaces were put into operation on January 31, 
1952. Domestic output of nickel was, as heretofore, small in 1951. 
Imports of nickel from Canada were 1 percent greater than in 1950 
but those from Norway were up 33 percent. Receipts of refine 
nickel from France, however, declined 20 percent. 


TABLE 1.—Salient statistics for nickel, 1947-51 


CN AA o || AR | Ano || A. 


United States: 


Productión: 
gs AAA short tons 646 883 790 913 766 
Secondary................--.....-....- do.... 9, 541 8, 850 5, 680 8, 705 8, 602 
Imports (gross voint) ege do....| 88,408 | 106, 939 97,144 | 297,333 102, 325 
Exports (gross weight) 3..................- do....| 12,037 8, 184 4,471 3, 645 4, 622 
Oonsumption eene eee do....| 80,757 93, 558 68, 326 98, 004 86, 416 
Price per pound 4......................... cents... 35 | 3334-40 40 | 40-5014 | 5034-5634 
Production.......................... Short tons..| 118,627 | 131,740 | 128,600 | 2 123, 659 137, 268 
Uer BEE do....| 117,056 | 131,840 | 127,141 | 2119, 984 130, 239 
World production. ............................ do....| 154,000 | 166,000 | 161,000 | 160,000 177, 000 


1 Excludes “AN other manufactures of nickel," weight of which is not recorded; also nickel bars, etc., 
sorap, and residues. 

2 Revised Aguro. 

3 Excludes * ufactures,” ps of which is not recorded. 
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The steel industry continued to be the chief consumer of nickel in 
the United States; 44 percent of all nickel used in 1951 was in stainless 
and other steels. Consumption in stainless steel was 4 percent larger 
but that for other steels was 8 percent less. Utilization of nickel in 
high-temperature and electrical-resistance alloys was up 30 percent, 
but use for anodes, nonferrous alloys, and cast irons declined 66, 6, 
and 24 percent, respectively. Most of the nickel consumed in 1951 
was in the form of metal, but the proportion of oxide and oxide 
sinter used was appreciably less in 1951 than in 1950. 

Effective June 1, 1951, the contract price to United States buyers 
for electrolytic nickel in carlots, f. o. b. Port Colborne, Ontario, was 
advanced to 56% cents a pound, including duty of 1% cents a pound, 
and for nickel oxide sinter (on which there is no duty) was increased 
to 52% cents a pound (nickel content) f. o. b. Copper Cliff, Ontario. 
The former prices (50% and 46% cents, respectively) had been in effect 
since December 13, 1950. 

The Geological Survey published a report on the Cle Elum River 
nickeliferous iron deposits in Washington.! According to this report: 

Drilling shows a reserve of 6,250,000 tons of ferruginous material containing 
40.86 percent Fe, 0.84 percent Ni, and 2.40 percent CrO, underlain by serpentine 
containing 0.63 percent Ni to an average depth of 21 feet. The iron deposits are 
subdivided into 3,200,000 tons of measured material, 650,000 tons of indicated 
material, and 2,400,000 tons of inferred material. The better grades of material 
generally are in the lower 60 percent of the iron deposits. Much of the material 
could be recovered only by underground mining, although as much as 1,000,000 
tons might be removed by open-pit methods. 

The M. A. Hanna Co. began an exploration of the nickel deposit at 
Riddle in Douglas County, Oreg., during August. 

Allocation of nickel metal, oxide, and salts to the free-world coun- 
tries in the fourth quarter 1951 was announced on October 11 by the 
International Materials Conference. The United States was allocated 
19,690 metric tons, or 63 percent of the total. 


PRODUCTION 


Domestic production of nickel (other than from imported matte and 
oxide) is small and comprises metal recovered from scrap (nickel 
anodes and nickel-silver and copper-nickel alloys, including Monel 
metal) and primary nickel recovered in copper mining. There has 
been no output of nickel from ore or as a byproduct of tale production 
since 1945. 

A total of 1,513,000 pounds of nickel, in the form of both crude and 
refined nickel sulfate, was recovered as a byproduct of copper refining 
at Baltimore, Md.; Carteret and Perth Amboy, N. J.; Laurel Hill, 
N. Y.; and Tacoma, Wash. Shipments were 1,551,000 pounds, the 
bulk of which was crude nickel sulfate sold to refiners for use as an 


! Lamey, C. A., and Hotz, P. E., The Cle Elum River Nickeliferous Iron Deposits, Kittitas County, 
Wash.: Geol. Survey Bull. 978-B, 1951, 67 pp. 
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intermediate in the manufacture of refined nickel salts. Although all 
the nickel recovered as & byproduct of copper refining is credited to 
domestic production, some is actually recovered from imported 
blister copper. 

In addition to the nickel recovered as a byproduct of copper refining 
in 1951, 3,443,000 pounds (nickel content) of refined nickel salt 
(chiefly sulfate) was produced in the United States from domestic 
crude nickel sulfate and from nickel shot and nickel scrap. 

The total production of refined nickel salts in the United States 
was 3,946,000 pounds (nickel content) in 1951; shipments to con- 
GER for electroplating, catalysts, and ceramics totaled 3,935,000 
poun 


TABLE 2.—Nickel produced in the United States, 1947-51 


Secondary 
Primary 

Year (short ———————— 
tons) Shorttons| Value 


T VERRE EE 646 9,541 | $7,188,189 
TÍ ARCE E RATA IAN EEN ANY AN ARA 8,850 | 6,966,720 
E AIN aon RIN Ee 7 5,680 | 4,877,984 
NOOO ta oe ido os poc ee 913 8,795 | 8,408,020 
TT] O AI EA API ON DNE SOS MILAN 756 8,602 | 9,252,311 


1 Byproduct of copper refining. Value withheld to avoid disclosing individual company operations. 


CONSUMPTION AND CONSUMERS’ STOCKS 


Tables 3 and 4 give data on consumption and consumers’ stocks of 
nickel, as determined by a Bureau of Mines survey. The data cover 
all known consumers of nickel in the form of new metal, oxide, and 
matte. The figures for nickel salts, however, fall short of the total 
and probably represent only 52 and 59 percent of the total in 1951 
and 1950, respectively. 


TABLE 3.—Nickel (exclusive of scrap) consumed and in stock in the United States, 
1950-51, by forms, in pounds of nickel 


1950 - 1951 
Form Stocks at x eco Stocks at a Pople 

Consump- | consumers’ sumers’ Consump consumers’ sumers’ 

tion lants lants lants plants 

ec. 31 ec. 31 ec. 31 Dec. 31 
Metal 1................ 148, 508, 734 9, 425, 850 429,732 | 135, 919, 818 8, 075, 814 379, 777 
Oxide and oxide sinter. 28, 840, 556 575, 309 54, 761 17, 492, 609 1, 365, 801 1, 083 
Matten 17, 843, 880 1,295,198 |............ 17, 481, 384 1, 197, 206 |.-...--..... 
Salts.................. 2, 614, 529 516, 809 9, 723 1, 938, 621 502, 890 30, 542 
Total........... 197, 807, 699 11, 813, 166 488, 216 | 172,832, 432 11, 231, 601 411, 402 


1 Includes a relatively small but undetermined quantity of secondary nickel (ingot or shot remelted from 
scrap nickel and scrap-nickel alloys.) 
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TABLE 4.—Nickel (exclusive of scrap) consumed in the United States, 1947-51, 
by uses, in pounds of nickel 


Use 1947 1948 1949 1950 1951 
Ferrous: 

Stainless steels.....-...-....- 30, 700, 270 32, 487, 815 23, 817, 187 41, 822, 486 43, 584, 274 
Other steols.................. 34, 758, 963 43, 564, 600 26, 948, 418 35, 554, 167 32, 850, 461 
Cast iron...................- 7, 905, 576 8, 431, 667 6, 792, 472 9, 761, 622 7, 430, 972 

Nonferrous !..................... 54, 747, 667 56, 067, 736 37, 942, 549 56, 277, 952 52, 675, 585 

High-temperature and electrical- 
resistance alloys. -....--------- 10, 249, 545 12, 336, 123 8, 107, 918 11, 407, 174 14, 815, 616 

Electroplating: 

Anodes..............-...-... 17, 975, 335 28, 425, 717 27, 620, 766 34, 847, 601 11, 967, 184 
Solutions 2................... 1, 218, 268 1, 327, 396 , 448, 1, 481, 215 562, 033 
Catalysts 5... ew enger Sechs 878, 664 1, 190, 851 904, 206 2, 015, 234 2, 768, 905 
ce A A ea NETS 385, 112 370, 708 299, 246 i Sr 2 495, 355 
agnetS---------- nero pcr eS . 1, 946, 971 1, 291, 856 
EE } 2,604,450 | 2,013,005 | 2,680,882 All Po 
Toll ui as 161, 513,859 | 187,116,518 | 136,652, 228 | 197,807, 699 172, 832, 432 


1 Comprises copper-nickel alloys, nickel-silver, brass, bronze, beryllium alloys, magneslum and aluminum 
alloys, Monel, Inconel, and malleable nickel. 
3 Figures tor OO for 1947, 1948, 1949, 1950, and 1951 represent about 25, 40, 50, 55, and 48 percent, 
respectively, of total. 
EA al for catalysts for 1947, 1948, 1949, and 1950 represent about 37, 37, 42, and 84 percent, respectively, 
O ‘ 
4 Figures for ceramics for 1947-50 represent about 50 percent of total. 


FOREIGN TRADE? 


The quantity of new nickel imported into the United States in 1951 
was 2 percent more than in 1950. Imports comprised chiefly metal, 
oxide, and matte. As heretofore, Canada was the chief source of 
the imports. At the plant of the International Nickel Co., Inc., 
Huntington, W. Va., the roasted and sintered matte was refined to 
Monel metal and other products. 


TABLE 5.—Nickel products imported for consumption in the United States in 1951, 
by countries, gross weight in pounds ! 


[U. S. Department of Commerce] 


Nickel : 

Oreand | Oxide and Nickel | Nickel | Nickel 
Country Metal ? matte [oxide sinter teas ete. | Scrap? | silver? | residues 4 
Australla.................]- A A AA -- - - ----- 44, 288. AAA PA 
Allsiria. oi ie e A eura aera aea EE 25,991 A E 
Belgium-Luxembourg.... 10,011 AA a csececaous 4, 307 45060) AAA AAA 
ODA AM A A E 10, NA couse tme 
ganada LE 143, 166, 541 | 25, 655, 526 | 23, 972, 556 30, 928 | 162,157 3, 458 564, 246 
A A E, qesases nw. NA Shea eo ce 
Franco................... 4302, 430- [5 cess VE 7,821 | 470, 453 |..........].......--- 
Germany.......-. eec AAA -|- - - »- -2-- ---|-- --- ------- 203 |.........- 33 |---------- 
ART aT: E D 4408 AA A AA EE 
A AA E A PA PS A A Ee 
dog ARMA AA A A PA El AAA EE 
ÜDWAY..-.lo---s ea erasa 9,007, SIO: AAA PR A A PA Ri re e CES ua 
Portugal A [enr ran A A A 6, 24l A A 
Swoden.................- 100 |. es 22 DO AA A DE 
Union of South Afen O AAA AA A A 5, 840 |..........|........-- 
United Kingdom......... 149,410 1.2. sere sooner Aree 11,334 | 762,855 |..........|.......-.- 
'TTólal. ociosa 153, 360, 302 | 25, 657, 660 | 23, 972, 578 75,054 |1, 581, 742 3, 401 564, 246 


1 In the corresponding table in Minerals Yearbook, 1950, imports of metal from Belgium-Luxembourg 
should read 135,581 pounds and total metal 138,397,272 pounds revised figures). 

2 Separation of metal from scrap is on basis of unpublished tabulations, 

3 Contains 10-30 percent nickel; balance mostly copper. 

4 Reported to Bureau of Mines by importers. 

3 According to reports by importers to the Bureau of Mines, the roasted and sintered matte averages about 
ee KE nickel, the oxide and oxide sinter about 75 percent, and the nickel residues about 29 percent 
nickel. 


2 Figures on mpor and exports compiled by M. B. Price and E. D. Pago, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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The aka content of refined metal, matte, oxide, and residues im- 
ported into the United States is estimated at 186 231, 000 pounds in 
1951, compared with 182,562,000 pounds (revised figure) i in 1950 and 
182, 146, 000 pounds (revised figure) in 1949. 

Since January 1, 1948, the rate of duty on refined nickel imported 
into the United States has been 1% cents a pound. Nickel ore, matte, 
and oxide enter the United States duty free. 

Exports of nickel comprise largely products manufactured from 
imported raw materials. Exports of alloy and scrap in 1951 were 
41 percent over 1950; but those of metal, nickel-chrome electric- 
resistance wire, and nickel-silver were smaller by 43, 8, and 11 percent, 
respectively. 

The United Kingdom (4,821,471 pounds), Canada (2,247,391 
pounds), Japan (577,575 pounds), Germany (201,342 pounds), and 
Netherlands (183,149 pounds) were the chief foreign markets for 
nickel, Monel metal, alloys, and scrap in 1951. 


" TABLE 6.— Nickel products (excluding residues) imported for consumption in the. 
United States, 1949-51, by classes 


[U. 8. Department of Commerce] 


1949 1950 1951 
Class —  —— —_—_—_ __ _ gg 
Pounds Value Pounds Value Pounds Value 


sD _ a | Oss | one | ee a 


Unmanufactured: 


Nickel ore and matte......... 22, 256, 644| $4, 508, 335| 22, 270, 886| $7, 610, 011| 25, 657, 660/$5, 561, 034 
Ba pigs ingot, shot, cath- 
tet ee Bee ae Ope oe 144, 680, 899| 54, 427, 004| 2138,397,272| 958,685,369| 153, 360, 302,81, 383, 518 
Nickel s D A E 2 857, 478 389, 118| — 1,250, 663 274, geil 1, 581, 742| 150,898 
Nickel bars. rods, tubes, etc.. 8, 862 7, 060 73, 907 9, 396 75, 054 75, 978 
Nickel oxide.................. 24, 483, 602| 6, sei 951| 32, 612, 122 210,477,408 23, 972, 578| 8, 793, 383 
Manufactured: : 
Nickel-silver or German sil- 
ver in sheets, strips, rods, 
and Wiro- sss A A aoa ats 61, 964 7, 271 3, 491 935 
All Geng manufactures of 
LE SE (3) 5, 489 (3) 4, 648 (3) 52, 367 
A EE 66, 021 e gra God EC a 3 77,119,080|........--.- 96, 018, 113 
1 Separation of metal from scrap is on basis of — tabulations. 
2 Revised figure. 
3 Quantity not recorded. 


TABLE 7.—Nickel products exported from the United States, 1949-51, by classes 


[U. 8. Department of Commerce] 


1949 1950 1951 
Class OO 
Pounds Value Pounds Value Pounds Value 

Ore, SE and matte 52, 000 $3, 906 12, 826 $2, 110 35, 578 $2, 000 
Aloys and scrap containing nickel 

(including Monel metal).......... 5, 508, 949 | 2, 881, 834 | 5,675, 191 | 2,805,872 | 7, 984, 503 | 4, 783, 015 
Metal in ingots, bars, sheets, etc..... 1, 610, 329 959, 725 676, 169 413, 541 386, 310 "376, 946 
Manufactures..-....-------.-----..- (1) 922, 352 oi 876, 872 (3) 1, 044, 485 
Nickekebrome electric resistance l 

A AA 686, 270 979, 813 428, 885 606, 189 393, 599 712, 186 


N ickel-silver or German silver, 
crude, scrap, or bars, rods, etc.....| 1,024, 613 442, 775 496, 598 236, 198 443, 175 185, 089 


ES | AS | AS a | SMC LS 


3 Quantity not recorded. 
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WORLD REVIEW 


Table 8 shows world production of nickel by countries, 1944-51, 
insofar as statistics are available. Despite the fact that nickel is 
produced in many countries, one country—Canada—has supplied 
about 77 percent of the world output since 1944. 


TABLE 8.—World mine production of nickel, 1944-51, by countries, in metric tons 
. of contained metal 
[Compiled by Berenice B. Mitchell] 


Country 1944 1946 1946 1947 1948 1949 1950 1951 

Brazill; A A 6 60 A PS: PS 7 (1) (1) 
Canada.....................- 124,555 | 111,189 | 87,140 | 107,616 | 119,512 | 116,745 |1112, 181 | 124,527 
Cuba (content of oxide). .... 4,670 | 10, 11, 241 2,014 ee, jesica lacra He 

IA A 313 622 DIO A AAN AAA (1) 
French MoroctOs..scecccsuss| ` ` 47 lisnóncnos loccccaren [ec ad 
Germany..................--. 6 VM A A WEE, A A, xz ES PL. 
Indonesia...................- 1 y. A A DAT SS, AS, home salt adt 
A A A dE 14 p AN Ero ALZA, oor A ASIA A A eS 
Japan ocaso ee 1,720 650 DI ` Leeën Se E EPA NEE A Fo 
New Caledoníia.............. 8, 115 4,328 2,779 4, 882 3,371 6, 300 9, 200 
NO ce 529 516 O OLA ORAR EPA, NESST 
Sweden.............-.....--- 698 A EM IA, ATA PERA OEA 
Union of South Africa....... 481 499 497 458 567 843 1,138 
EN 3,000 | 13,400 | 20,000 25,000 | 25,000 | 25,000 25, 000 
United States 6_..........-- 8 1, 048 319 801 717 828 686 
Total (estimate)....... 157,000 | 146,000 | 123,000 151,000 | 146,000 | 145,000 | 161,000 


1 Data not available; estimate by author of chapter included in total. 
2 Revised figure. 

3 Preliminary data for year ended Mar. 31 of year following that stated. 
: erro 0.5 ton. 


stimate. 
* Byproduct in electrolytic refining of copper. In 1944 and 1045 includes also production from ore. 


Canada.—Virtually all the Canadian output is derived from copper- 
nickel ores of the Sudbury district, Ontario. Some nickel is also 
recovered as a byproduct from silver-cobalt ores of Cobalt, Ontario. 
Two companies—International Nickel Co. of Canada, Ltd., and 
Falconbridge Nickel Mines, Ltd.—are the principal producers. Nickel 
production in Canada was 137,268 short tons in 1951 compared with 
123,659 tons in 1950. Exports of nickel from Canada were 130,239 
short tons in 1951 compared with 119,984 tons in 1950. 

Sales of nickel in all forms by the International Nickel Co. of 
Canada, Ltd., were 243,865,030 pounds in 1951 compared with 
256,410,543 pounds in 1950. Sales in 1950 included withdrawals 
from stocks of refined nickel accumulated from operations in 1949, 
when demand was slack and governments were limiting their pur- 
chases for stockpiling. 

During 1951 underground mining was increased substantially 
beyond that achieved in any previous year. Underground ore mined 
was 7,780,143 short tons compared with 5,733,269 tons in 1950 and 
5,015,318 tons in 1949, reflecting the rapid progress in the program 
of conversion to exclusively underground mining. Open-pit ore 
mined was 4,019,177 tons compared with 4,115,755 tons in 1950 and 
4,969,573 tons in 1949. Accordingly, total ore mined was 11,799,320 
tons in 1951 compared with 9,849,024 tons in 1950 and 9,984,891 tons 
in 1949. According to the company, proved ore reserves at the end 


3 International Nickel Co. of Canada, Ltd., Annual Report: 1951, 28 pp. 
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of 1951 were 253,705,000 short tons containing 7,693,000 tons of 
nickel-copper compared with 252,860,000 tons containing 7,669,000 
tons of nickel-copper at the end of 1950. Underground development 
in the producing mines advanced 89,269 feet (17 miles) in 1951, 
bringing the total footage to 1,585,546 or over 300 miles. 

Concerning developments and exploration in 1951 the company 
reported as follows: * 


Mining of the Stobie open pit was completed early in August to the depth 
planned. The Frood open pit was continued in production throughout the year 
at a rate calculated to preserve a flow of ore from this source until the expanded 
underground mining facilities which we have under construction are ready to be 
operated at full capacity. 

AM three of the new major mining operations involved in our program to 
replace the open pit ores, namely, the Creighton project for mining lower-grade 
ores by low-cost caving methods, the mining of the Stobie section of the Frood- 
Stobie Mine, and the Murray Mine project, produced ore from regular operations 
during the year. 

The new No. 7 Creighton shaft, the related underground ore bins and crusher 
station, the permanent hoist house on the surface, the new crushing plant and 
concentrator, and the pipe lines for transporting the bulk concentrate 74% miles 
to Copper Cliff, were all completed during the year. Regular production from 
the first area.of the Creighton caving project was delivered through this new shaft 
in July, in time to replace the tonnage which theretofore had been obtained from 
the Stobie open pit. By the year-end the daily mine rate had been lifted to 
10,000 tons of ore from the caving area and operations in the new crushing plant. 
and concentrator had been brought to full scale and integrated into the milling 
operations at Copper Cliff. 

Additional areas are being developed in the Creighton caving area to bring 
this mine project to a condition of stabilized production. Ore-passes and slusher- 
ways are being advanced to serve the extension of caving area and work is also 
progressing on the elaborate ventilation system required to maintain satisfactory 
working conditions. A second underground crusher installation is under way 
to handle ore from the new caving areas. Plans have now been completed further 
to increase the daily capacity of the new concentrator by 2,000 tons, bringing the 
daily capacity to 12,000 tons. 

At the Stobie section of the Frood-Stobie Mine we commenced ore shipments 
to the concentrator at Copper Cliff at a daily rate of 3,000 tons. The large under- 
ground crusher installations at the 600- and 1,000-foot levels, along with the 
necessary ore-passes, were completed and put into operation. Preparation of 
stopes is under way to bring the area served by these installations into regular ore 
production as soon as possible. Preliminary work is in progress also on the 1,400 
foot level crusher and ore-pass system. 

Work continued on the sinking and equipping of the new No. 8 shaft at Stobie 
required to provide additional ore hoisting capacity and flexibility in the Stobie 
phase of the conversion program. | 

At the Frood section of the Frood-Stobie Mine alterations were completed, 
increasing the ore handling capacity of the main Frood shaft and improving the 
operating efficiency of the No. 3 rock house. 

Production from the Murray Mine, which had been put on a regular production 
basis of 4,500 tons daily at the start of the year, was increased to 5,000 tons daily. 
More stoping area is being developed to meet the requirements of the complete 
conversion program, The déepening of the Murray Mine shaft was completed 
during the year, making way for the exploring and developing of the lower level 


ores. | 

At Levack Mine, work proceeded on the deepening of the existing main shaft 
and the sinking also of the new internal shaft. 'The new shaft will allow the 
exploiting of the lower level ores that are not now accessible. Both of these shaft 
projects will be completed in 1952. 

Large scale development for future mining was continued throughout the year 
of the deeper levels of the Creighton Mine; at the Frood section of the Frood- 
Stobie Mine, where the mining, by low-cost blasthole methods, of levels immedi- 
ately below the open pit reached scheduled production; and at Garson Mine in 


4 Work cited in footnote 3: pp. 8-9, 12. 
302512-—-54-_—-59 
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the area of the existing main shaft. The deepening of the Garson main shaft 
continued on schedule. 

The company’s program of exploration in search for new sources of nickel for 
future needs was further expanded during the year. The program has involved 
continuous geological work on our known deposits, extensive studies of the 
geology of other parts of the Sudbury Basin and property examinations or 
prospecting elsewhere in Canada and throughout the world. 

The cost of the entire exploration program during the year was $2,593,908 
compared with $1,682,436 in 1950 and $1,554,373 in 1949. The number of feet 
of exploration drilled in Canada was 289,677 compared with 260,127 in 1950 and 
149,399 in 1949. 

Major exploration camps were operated in Ontario, Manitoba, and the North- 
west Territories, and projects were carried on also in Saskatchewan and Quebec. 
Outside of Canada, exploration was started in Tanganyika and property exami- 
nations were made in seven other countries. 

Comprehensive exploration to determine the ore possibilities of our Crean Hill 
Mine also has been proceeding, following the dewatering and shaft reconditioning 
which was completed in April. This mine was closed as an operating unit in 1919. 


The metallurgical plants of Falconbridge Nickel Mines, Ltd., at 
Falconbridge treated 1,083,670 short tons in 1951, a new record, 
compared with 928,650 tons in 1950. The new record was achieved 
by operating the ore-dressing plant 363 days on a two-shift basis 
and the concentrator and two blast furnaces 99.7 and 99.4 percent, 
respectively, of the total yearly hours. Production of matte was 
17 percent greater than in 1950 and the highest in company history. 
Ore hoisted at the Falconbridge Mine was 930,164 tons in 1951 
(881,838 tons in 1950), and output at the McKim mine was 155,961 
tons (46,997 tons in 1950). 

Concerning developments at its mines in 1951, the company re- 
ports as follows: * 


Falconbridge Mine.—The exploratory drive at the 2,625 horizon was driven 
a further 1,242 feet during the year, and four short ore shoots were exposed which 
will be explored further on one of the deeper levels. The westerly drive on the 
2,800 level was advanced 698 feet and confirmed the ore zone mentioned in last 
seda report. Other major development work included opening up the 2,975 
evel east and west of No. 5 shaft and driving east on the 3,150 level. These 
Ap owes ore of mine average grade with better than average widths to 

e east. 

Below the 3,150 level, considerable waste rock was carried out from the internal 
shaft including driving shaft raises for extending the main No. 5 shaft to the 
4,200 horizon. On the 3,850 level the orebody was reached and opened up for 
a length of 129 feet while on the 4,025 level the east and west drifts were extended 
a total of 1,787 feet. These drives showed ore of average mine width and grade, 
but unexpected difficulty was experienced on the 4,025 east drift in driving through 
an area where a low angle shear zone intersects the contact shear zone. This 
local condition has been overcome in the drift. 

Extension of the ore pass system to the 4,025 level was started. 

Work on the ''Southwall" orebody was confined to 700 feet of drifting on the 
2,450 level and diamond drilling on the 2,975 and 4,025 levels. Results on the 
two upper levels were as expected, but on the 4,025 level drilling to date has 
indicated several areas of dissemination but only one notable ore shoot. Con- 
tinuation of deep drilling has confirmed the presence of “Southwall” ore to the 
5,700 horizon in the main shaft section but as yet this deep drilling has been con- 
fined to the one section, pending the driving of the required hanging wall cross- 
cuts on the 4,025 level. | 

East Falconbridge Mine.—A new three compartment shaft, No. 8, was collared 
some 4,500 feet easterly from Falconbridge No. 5 shaft and reached a depth of 
245 feet by the year end with one station established. This shaft is being sunk 
to explore and prepare for mining the eastern section of the property As part 
of this program, the 802 drift was extended 2,039 feet east from No. 5 shaft and 
is now east of No. 8 shaft location. Low grade ore intersections shown by this 


Falconbridge Nickel Mines, Ltd., 23d Annual Report: 1951, 24 pp. 
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drive confirm previous diamond drill results from surface. This shaft will ulti- 
mately connect with the 1,750 and 2,800 drifts already driven to the eastern 
property boundary from the main ore zone. 

McKim Mine.—Stoping was carried out from three levels with preparation 
work proceeding on two more levels. Stoping on the upper levels reveals the ore 
to be much wider than expected, but lower level drifts indicate a narrower and 
shorter ore body, particularly on the 1,175 and 1,350 levels, the latter being the 
lowest level presently opened. For the year McKim exceeded its rated produc- 
tion capacity of 500 tons a day, and should do substantially better in 1952. 
Because of its massive nature and good grade, McKim ore has proven to be a 
beneficial addition to the Falconbridge blast furnaces. 

An exploratory drive was made 1,099 feet east on the 1,350 level along the 
norite-greenstone contact, but failed to find anything of importance. The west 
drive on this level was advanced 351 feet, mostly in medium grade ore. On the 
1,175 level the west drift was extended 1,101 feet along the ore zone and through 
ne Planete dyke. The ventilation escapement raise was extended to the 1,175 

evel. | 

The problem of McKim ore freezing in winter months during its transporta- 
tion by rail to the Falconbridge smelter has been solved by the construction of 
& thaw shed. 

Hardy Mine.—Shaft sinking was started during February and reached & depth 
of 1,028 feet at year end. Stations were established at 125 feet intervals from the 
250 to 1,000 level, inclusive, and crosscuts commenced on each level. Develop- 
ment of the Hardy Mine will be proceeded with as rapidly as the availability of 
machinery, equipment, and power permit. 

Expansion of the milling and smelting facilities continued through- 
out 1951, and a further expansion program of these units was under 
way at the year end. 

ccording to Falconbridge Nickel Mines, Ltd., ore reserves totaled 
19,116,500 short tons on December 31, 1951, and comprised 10,102,500 
tons oí developed ore averaging 1.64 percent nickel and 0.87 percent 
copper in the Falconbridge and McKim mines and 9,014,000 tons of 
indicated ore averaging 1.85 percent nickel and 1.14 percent copper 
in Sudbury-district holdings. A net increase of 3,236,000 tons in 
indicated ore reserves results from inclusion of an ore body found at 
depth under Fecunis Lake, some 2% miles east of the Hardy Mine. 
Five diamond-drill intersections have been obtained from this deep-ore 
zone, but the limits of mineralization have not been determined. . 

The Sherritt Gordon Mines, Ltd., made much progress toward its 
construction program designed to bring its mines at Lynn Lake into 
production by the end of 1953. This program involves the develop- 
ment of the “A” and “EL” mines, transplanting the mining plants, 
concentrator and employees’ houses from Sherridon to Lynn Lake, 
development of hydroelectric power on the Laurie River, extension 
of the railroad from Sherridon to Lynn Lake, and construction of a 
chemical metallurgical plant in Alberta." The railroad extension, 
which is being built by the Canadian National Railways, is reported 
to be up to schedule. 

After a thorough study of various locations in Alberta, Sherritt 
Gordon Mines, Ltd., has decided to locate its chemical metallurgical 
plant at Fort Saskatchewan, 15 miles northeast of Edmonton. Fort 
Saskatchewan is on the Canadian National Railways and has adequate 
supply of water and natural gas. Work on the design of this plant 
was in progress in 1951, and construction will start during the second 
quarter 1952. 

The work of deepening the “A” shaft, begun at the end of 1950, 
continued to June 1951, when the shaft reached a depth of 1,628 feet. 


0 Sherritt Gordon Mines, Ltd., Annual Report: 1951, 16 pp. 
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Lateral development followed on the 14th and 16th levels in prepara- 
tion for production. The 14th level is to open a scram system under- 
neath the lower “A” ore body. The underground crushing installa- 
tion will be on the 16th level. No exploratory development was 
undertaken except some diamond drilling to outline known ore on the 
new levels so that the drives could be located. The small amount of 
exploration done confirmed all previous ore indications, and the ore 
reserve remains at 14,055,000 tons assaying 1.223 percent nickel and 
0.618 percent copper. Major permanent construction at the “A” 
shaft area was begun in 1951. Foundations were completed for the 
hoist house, main hoist, main substation, powerhouse, shops, and 
warehouse. Structural steel was erected at the main substation, and 
three-fifths of the steel work was erected and sheeted at the power- 
house. Excavation work for the ore bins and the crusher house was 
completed and a start made on the bin foundations. The concentrator 
area, was completely stripped of overburden, and some rock excavation 
was started. Piers were poured for the fire tower. Foundations were 
ready for transformers in both the 2,300 and 500 substations; all 
substation poles were erected, and some of the main distribution poles 
were placed. A power line was cut from the “A” plant to the townsite 
and on to the “EL” plant. The right-of-way for the “EL” narrow- 
gage railway was cleared. In December 1951 the first house was 
moved from Sherridon to Lynn Lake. At the “EL” mine the former 
Sherridon East shaft steel headframe was erected. The hoist and 
powerhouse building was also completed, and the hoist was partly 
assembled. Foundation work and steel erection were completed for 
the change house, and sheeting was in progress. 

Work on development of hydroelectric power for the permanent 
Lynn Lake plant was begun in the spring of 1951 on the Laurie River 
at Mile 18. This site will generate 7,000 horsepower and requires a 
EH dam 900 feet long at the top, with an operating head of 55 

eet. 

During the first part of the year the pilot plant was operated to 
demonstrate the complete process, treating 600 pounds of nickel 
concentrate per day. Results of this work, along with improved 
control features and new techniques developed in the research labora- 
tory, were used as the basis to expand the pilot-plant capacity to 3,000 
pounds a day. The leaching section of this enlarged pilot plant was 
operated for demonstration during December. Subsequent metal 
reduction and ammonium sulfate-recovery processes were to be 
demonstrated during the first quarter of 1952. Development work 
on the acid-oxidation process, which was being demonstrated for 
Chemical Construction Corp., was carried out intermittently from 
July to December. | 

The Sherritt Gordon property at Lynn Lake was described in a 
trade magazine.’ 

Cuba.—Rehabilitation of the nickel facilities at Nicaro, Cuba, 
proceeded throughout 1951 and four furnaces were put into operation 
on January 31, 1952—60 days ahead of schedule. The elght additional 


1 Waldron, H. L., Sherritt Gordon Develops Lynn Lake Nickel-Copper: Eng. and Min. Jour., vol. 152, 
No. 11, November 1951, pp. 72-78. : 
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furnaces were scheduled for reactivation by mid-1952. The Nicaro 
plant was to have an annual production of 30 million pounds-of nickel 
as oxide. A majority interest in Nickel Processing Corp., operator 
of the Government-owned nickel plant at Nicaro, was acquired by 
the National Lead Co. National Lead Co. and Fomento de Minerales 
Cubanos S. A. purchased N. V. Billiton Maatschappij’s interest in 
the corporation and rights to certain processes which may further 
expand output of the plant. | 

Japan.—Some 8,000 tons of nickel ore from New Caledonia arrived 
in Japan in August 1951. It was destined for treatment at the Saga- 
neseki refinery of the Nippon Mining Co. for ferronickel manufacture.? 

New Caledonia.—Production of nickel ore in New Caledonia in 
1951. was the highest since 1942—252,335 metric tons compared with 
S p tons in 1950. Production in 1951, by mines, is shown in 
table 9. | 


TABLE 9.—Production of nickel ore in New Caledonia in 1951, by mines 


Metric | Nickel, 
Mine tons | percent Operator 
dh EE 195, 500 3.25 | Société le Nickel. 
AAA ced dad eR e 47,0 5.25 Do. 
Tas A e ee it aie Se A dale 5, 001 4.00 | M. Henri LaFleur. 
Medóüä =: nee oo ese MPH ER 1, 974 6. 00 O. 
"Tunnoy AAA A stad 1, 2.80 | M. Paul Videault. 
4.50 Do. 


The ore produced at the Tao V and Medona mines was processed 
to matte at the Doniambo plant of Société le Nickel for export to 
France to customers other than those of Société le Nickel. The ore 
produced at the panne 10 and André mines was for export to Japan. 

Production of nickel matte and ferronickel by Société le Nickel 
declined substantially in 1951 from 1950, mainly because of delay in 
dehvery of Australian coal. During the last several months of 1951 
operations were disrupted by the necessary dismantling of one of the 
two water-jacket furnaces for rebricking, at which time one of the 
two operating electric furnaces exploded, putting all electric furnaces 
out of operation. 


TABLE 10.—Production of nickel matte and ferronickel by Société le Nickel in 1950 


and 1951, in metric tons 


1950 


Product 
Gross Nickel Gross 
weight | content | weight 


eq q | Coes |  _ Roo | a aaa 


MAI ca 6, 290 4, 859 3, 614 2, 796 
Ferronickel eS e A EE e 4,192 1, 450 2, 547 856 
Ferronickel (water-Jacket furnace) .......----..--.--------------|---------- |---...-.-- 1, 885 602 


10, 482 6, 309 8, 046 


$ Meta] Bulletin (London), No. 3638, Oct. 30, 1951, p. 17. 
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Exports of nickel by Société le Nickel comprised 4,142 metric tons 
of matte containing 3,287 tons of nickel and 3,694 tons of ferronickel 
containing 1,222 tons of nickel in 1951 compared with 5,790 tons of 
matte containing 4,480 tons of nickel and 1,118 tons of ferronickel 
containing 440 tons of nickel in 1950. 

Norway.—Production of refined nickel and copper at the refinery 
of Falconbridge Nickel Mines, Ltd., at Kristiansand in 1951 was the 
highest in company history. By year end, construction work of the 
new plant facilities was practically completed for an annual capacity 
of 30 million pounds of nickel, and the new equipment was being 
tested before the process change scheduled for the first quarter of 
1952. Present plans include & further increase in refining capacity 
to a minimum of 35,000,000 pounds of nickel per year. This can be 
accomplished by extension of the tank houses and other relatively 
minor changes. Production of nickel sulfate from the newly installed 
facilities was continuous during the latter part of 1951, although at a 
rate less than anticipated capacity. The new roaster and anode 
furnace unit was placed in operation early in 1951 and performed 
satisfactorily. 

United Kingdom.—The nickel refinery of Mond Nickel Co. at 
Clydach, Wales, was operated at maximum capacity in 1951 and 
output of nickel was the highest on record. 
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- Nitrogen Compounds 
By E. Robert Ruhlman 


A 
GENERAL SUMMARY 


URING 1951, nitrogen supplies were less than demand in the 
United States. Increased agricultural requirements and the 
rearmament program utilized all the nitrogenous material that 

industry was capable of producing. The shortage of nitrogenous 
materials and estimated future government requirements were causing 
the nitrogen industry in the United States to plan substantial 
expansion. 

Ammonium nitrate exports were controlled throughout 1951 by 
the Office of International Trade, and after November 20 exports of 
all fertilizer nitrogen materials required export licenses. 

Ammonia solutions, ammonium sulfate, ammonium nitrate, and 
synthetic sodium nitrate continued to be the principal nitrogen com- 
pounds produced domestically. Imports of fertilizer nitrogen materi- 
als increased in 1951, but exports of both industrial and fertilizer 
nitrogen were lower than in 1950. 


DOMESTIC PRODUCTION 


Ammonium Compounds.—Domestic production of synthetic anhy- 
drous ammonia in 1951 (1,767,000 short tons) was 13 percent 
more than in 1950 and broke all previous records. Tlie only anhy- 
drous ammonia plant still in the Army’s possession—The Morgan- 
town Ordnance Works, Morgantown, W. Va.—was leased to the 
Mathieson Chemical Corp. 

Total production of ammonium sulfate in 1951 decreased over 23 
percent, with synthetic plants producing only 622,000 short tons 
compared to 1,138,000 tons in 1950. This decrease reflected cessa- 
tion of the Army’s purchasing program to supply fertilizer nitrogen 
to Germany, Japan, and Korea. The sulfur shortage contributed 
to the smaller supply of ammonium sulfate. Byproduct coking 
plants increased their production 8 percent to 898,000 tons in 1951 
‘compared to 831,000 tons in 1950. 

Ammonium nitrate production reached another alltime high in 
in 1951—1,346,000 tons. As usual, agriculture consumed the largest 
proportion of ammonium nitrate. 

The Daniels process for direct oxidation of atmosplieric nitrogen 
to produce nitric oxide reached the production stage after several 
years of research by Wisconsin Alumni Research Foundation and 
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Food Machinery € Chemical Corp. A large plant utilizing this proc- 
ess was being constructed at the Sunflower Ordnance Works, De 
Soto, Kans. 

The numerous companies announcing expansion programs in 1951 
included the Solvay Process Division, Allied Chemical & Dye Corp., 
at its Hopewell, Va., and South Point, Ohio, plante, with a combined 
expansion of 100,000 tons of nitrogen annually, using natural gas in 
place of coke as the source of hydrogen. Other companies announc- 
ing expansion programs or construction of new plants were: Com- 
mercial Solvents Corp., Sterlington, La.; Consumers Cooperative 
Association, Lawrence, Kans.; Illinois Anhydrous Ammonia Co., 
Farmer City, Ill.; Mississippi Chemical Corp., Yazoo City, Miss.; 
Shell Chemical Corp., Pittsburg, Calif.; and the Spencer Chemical 
Co., Jayhawk Works, Pittsburg, Kans., and Vicksburg, La. 


TABLE 1.—Principal nitrogen compounds produced in the United States, 1948-51, 
l in short tons 


Commodity 1948 1949 1950 1951 
Ammonia (NH y): 
Synthetic plants: Anhydrous ammonia !. .......... 1,089,786 | 1,294,057 | 1,565, 569 1, 767, 043 
Byproduct coking plants (NH; content): & 
Aqua ammonia. ............-.- l.l cl ll .ll..- 24. 753 22, 750 23, 387 24, 878 
Ammonium sulfate........................-.... 207, 671 189, 202 207, 754 224, 566 
Subtotal 232, 424 211, 952 231, 141 249, 444 
Grand total ....-.-0-2-- -00ain 1, 322, 210 1, 506, 009 1, 796, 710 2, 016, 487 
Principal ammonium compounds: 
Ammonium sulfate: 
Synthetic plants)t 2 2. ee 264, 476 846, 195 1, 137, 721 622, 084 
Byproduct coking plants 2...................... 830, 683 756, 807 831, 016 898, 263 
Total AA aus ces ceaseless sexe ace 1, 095, 159 1, 603, 002 1, 968, 737 1, 520, 347 
Ammonium nitrate, basis solution, 100 percent 
Ee TE codes enka ad 988, 342 1, 018, 706 1, 213, 911 1, 346, 443 


1 Data from Bureau of Census Monthly Facts for Industry series. 
2 Does not include ammonium sulfate produced at byproduct coking plants from purchased anhydrous 
ammonia as follows: 1948—30,749 short tons; 1949—58,826 short tons; 1950—14,699 short tons; and 1951—none. 


The Missouri Ordnance Works at Louisiana, Mo., operated during 
World War II by the Army to produce synthetic ammonia and since 
the end of the war by the Bureau of Mines as a demonstration syn- 
thetic liquid fuels plant, was transferred to the Bureau of Mines in 
1951. 

Sodium Nitrate.—Tlie synthetic nitrate of soda consumed in the 
United States in 1951 was produced domestically; none was imported. 
Only two companies were in production—Solvay Process Division, 
Allied Chemical & Dye Corp., Hopewell, Va., and Mathieson Chemi- 
cal Corp., Lake Charles, La. 


CONSUMPTION AND USES 


As in the past, the major part of the nitrogen supply was consumed 
by agriculture, with smaller quantities used by industry. A small 
quantity of elemental nitrogen is used for industrial purposes, but 
most nitrogen enters both agriculture and industry in various chemical 
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compounds. According to the United States Department of Agricul- 
ture more than 1.2 million short tons of nitrogen was consumed by 
agriculture during the fiscal year ended June 30, 1951. The principal 
chemical nitrogen materials, in order of importance, were (1) am- 
monium nitrate and ammonium nitrate-limestone mixtures, (2) 
sodium nitrate, (3) ammonium sulfate, (4) anhydrous ammonium and 
solutions, (5) calclum cyanamide, and (6) calcium nitrate. 

According to the United States Department of Agriculture, con- 
sumption of ammonium nitrate in the year ended June 30, 1951, was 
638,176 tons, a 10-percent increase over the preceding 12 months. Con- 
sumption of other fertilizer nitrogen materials increased as follows: 
Ammonium sulfate, 97 percent; ammonium nitrate-limestone mixtures, 
87 percent; and sodium nitrate, 9 percent. Demand for anhydrous 
ammonia continued to grow during the year, with over 118,000 tons 
reported consumed. 

PRICES 


Prices for nitrogen compounds were frozen on January 26 by GCPR 
(General Ceiling Price Regulation) at the highest price charged during 
the base period of December 19, 1950-January 25, 1951. The manu- 
facturers’ regulation (CPR 22) issued April 25, 1951, permitted minor 
price adjustments to correct inequalities caused by GOPR if so desired 
by the manufacturer. Numerous supplementary regulations and 
amendments were issued during the year, permitting price increases. 
The prices for various nitrogen SE in effect at the opening, 
middle and end of 1951, as quoted in the Oil, Paint and Drug Reporter, 
are shown in table 2. 


TABLE 2.—Prices of major nitrogen compounds in 1951, per short ton ! 


Commodity Jan. 1, 1951 July 9,1951 | Deo. 31, 1951 
Chilean nitrate, port warehouse, bulk....................... $48. 00 $50. 00 
Sodium nitrate, synthetic domestic, c. 1. works, crude, bulk.. 45. 00 45. 00 47. 50 
Ammonium sulfate, coke ovens, bulk. ...................... 32. 00-45. 00 40. 00-45. 00 40. 00-45. 00 
Cyanamide, fertilizer-mixing grade, 20% N, granular, Niag- 
ara Falls, Ont.: 
A 0400 AA EE 
Bagged t A EE EE M A EE 65. 45 65. 45 
Ammonium nitrate, fertilizer grade: . 
Canadian eastern, 32.5% N, c. 1., shipping point, bags.... 69. 50 69. 50 69. 50 
estern, domestic, works, bags.........------------..-- 61.00-63.00 | 61.00-63.00 | 61. 00-63. 00 
Anhydrous ammonia, fertilizer, tanks, works............... 74. 00-80. 00 79. 00-80. 00 79. 00-80. 00 
Ammonium nitrate-dolomite compound, 20.5% N, Hope- 


well; Va., BEE 46. 00 48. 50 51. 00 


1 Quotations from Oll, Paint and Drug Reporter of the dates listed. 


FOREIGN TRADE! 


As in previous years, imports of natural Chilean nitrate greatly 
exceeded tlie imports of any other nitrogenous material. The tonnage 
of Chilean sodium nitrate imported increased more than 17 percent 
compared with 1950, to 725,800 tons, the highest since 1945. The 
value of these imports rose in 1951 to $27,016,000. 

Chilean potassium-sodium nitrate imports dropped to 5,566 tons 
valued at $244,300. Fo | 


1 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 3.—Major nitrogen compounds imported for consumption into and 
exported from the United States, 1948-51, in short tons 


[U. S. Department of Commerce] 


1948 1949 1950 1951 
Imports for consumption: 
Industrial chemicals: 
Ammonium nitrate.....-.-----...--------------------- 80 Lluis 4 
Anhydrous ammonia...............--...-.------------- 209 AS A esl nente nae 
Fertilizer materials: 
Ammonium nitrate mixtures: 
Containing less than 20 percent nitrogen........... 250 2, 290 | 1, 523 361 
Containing 20 percent or more nitrogen............. 100,314 | 136,405 | 221,290 942, 757 
Ammonium pbospbatesg 108,228 | 126, 274 | 1 107, 695 134, 962 
Ammonium sulfate.............-.----.---.------------- 105, 887 | 105, 498 | 1144, 732 216, 106 
Calcium EECH ee 116, 504 | 115,885 97,725 - 68, 231 
Nitrogenous materials, n. s. p. f...-...----------------- 5, 304 4, 829 23, 830 26, 023 
Potassium nitrate, orude .-.-.--------------------22--- Q) 1 20 6, 453 
Sodium Di GIAO EE 709, 573 | 675, 543 | ! 618, 018 725, 980 
Potassium-sodium oltrate 2... 2 c Le uL. |.----..... 6,80 :| 20,409 8, 249 
Exports: ; 
Industrial chemicals: 
Anhydrous ammonig 3, 407 3, 477 10, 202 5, 907 
Ammonium nitrate. ................ 2. LLL cc lll ll... 5, 087 17, 004 3, 336 5, 049 
Fertilizer materials: 
Ammonium nitrate.....-.......-.-...----------------- (3) 470, 443 94, 169 1, 255 
Ammonium sulfate..................... 2. c... l.l... 136, 648 | 660,733 |! 819, 285 134, 100 
Nitrogenous chemical materials, n. e. 8.....----..------ 701, 450 23, 510 41,363 63, 768 
Sodium DUAL cosido a cas 17,100 3,714 | 1 32, 862 43, 669 


1 Revised figure. 
2 Less than 0.5 ton. . 
3 Not separately classified; included in nitrogenous chemical materials, n. e. 8. 


TABLE 4.—Sodium nitrate and potassium-sodium nitrate imported for consump- 
tion in the United States, 1947—51, in short tons, by countries 


[U. S. Department of Commerce] 


1947 1948 1949 1950 1951 
Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value 
Sodium ni- 

trate: 
Canada... $2, 542 199| $11,057 8 $416 18 1 $1, 137 84 $4, 622 
Chile...... 556, 483 15,151, 347/709, 374/23, 031, 245/675, 535/26, 005, 637|1617, 999/122, 387, 123 725, 844/27, 015, 854 
e A AA ASES, AA A A A A PA 33 3, 21 
Germany |. A O A A lora n Teo 11 1, 330 5 576 
¡ESA A A AE A CEA A O ARA 14 968 

Total. . - 1556, 525/15, 153, 889/709, 573/23, 042, 302/675, 543|26, 006, 053/1618, 018|!22, 389, 5901725, 980/27, 025, 233 

Potassium- We AN a a EE be EE a E 

sodium 

nitrate, 

mix- 

tures: 
BNO A AN lowe sek A AP PS A A AR 3 148 
Chile...... 2, 500 04, 968}_.....-]---...--.- 6, 802! 310,343] 20, 409 882, 582] 5,566} 244,341 
German A A A O A A A egaceeexens 2, 680 92, 294 

Total. ..| 2,500 04, 068|.......].........- 6, 802| 310,343] 20,409 882,582, 8,249] 336. 783 


1 Revised figure. 
WORLD REVIEW 


World demand for nitrogen continued to increase during 1951, re- 
sulting in new records in both production and consumption. Although 
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estimates of production and consumption by the United Nations Food 
and Agriculture Organization and by Aikman (London), Ltd., differ, 
they both show an apparent production surplus for 1951-52. Ac- 
cording to the Aikman Co., for the period July 1, 1949, through 
June 30, 1952, there was an apparent surplus of over 650,000 metric 
tons of nitrogen for agriculture. Details of world production and 
consumption are shown in tables 5 and 6. 

Expansion of world nitrogen facilities was taking place rapidly be- 
cause of the increased demand throughout the world for more ferti- 
lizers. A new plant was being constructed at Oulu, Finland, to pro- 
duce about 16,000 metric tons of fertilizer nitrogen compounds annu- 
ally. Bamag-Meguin of Germany developed a new process for the 
manufacture of nitric acid reported to be of lower unit cost than other 
methods.? Other new plants for various nitrogen compounds were 
either being constructed or planned in Brazil, Canada, Colombia, 
Egypt, Iceland, India, Spain, Sweden and many other countries. 

e Anglo Chilean Nitrate Corp. and Lautaro Nitrate Co., Ltd. 
representing a large share of the nitrate industry in Chile, com leted 
plans to merge under the new name of Anglo Lautaro Nitrate Co. 


TABLE 5.—World production and consumption of fertilizer nitrogen compounds, 
fiscal years ended June 30, 1950-52, by principal country, in metric tons of 
contained nitrogen l 


[United Nations Food and Agriculture Organization} 


Production Consumption 
Country AA A KEE 
1949-50 1950-51 1 | 1961-52 2 
o EE 67, 820 74, 900 04, 750 
Belglum........................... 174, 085 178, 357 214, 269 
O RM 43, 676 49, 208 149, 208 
Chil. ete eR A 241, 823 583 4, 
Czechoslovakla.................... 30, 30, 000 30, 300 
PRY De sew oc A AAA tuts sms 27, 000 
Lech, EE 214, 000 259, 030 285, 000 
Germany: 
Federal Republic.............. 431, 405 404, 677 500, 000 
Soviet Zone.................... 130, 000 205, 000 205, 000 
LÉI AA AA A PO lessees 
uir eee A A . 9, 200 8, 417 37, 998 
Italy fc Scere A A 136, 905 177, 301 R 
A eee. 378, 481 414, 595 456, 770 
Korea, South AA A cs. 
Netherlands....................... 112, 557 189, 053 226, 
NORWAY. EE 150, 160, 159, 404 
ut EE 34, 159 35, 440 36, 000 
gs AAA A j 65, 000 65, 
Portugal AAA E ceo nose PS uiesce UE 
tU E MRNA 2, 0, 7,000 
Sweden... eoocesccec end ues de 23, 397 ; 16, 028 
Taiwan (Formosa)................. 9, 510 6, 112 13, 84 
United Kingdom.................. 215, 282 215, 000 218, 900 
United States 3.................... 1, 048, 000 996,000 | 1,099, 000 
World total 4................. 53,707,000 | 4,011, 103 | 4,379, 654 | 3,404, 694 | 3,930,054 | 4, 268 353 
; Revised. 


figures. 
3 Figures for consumption include overseas territories. 
* Exclusive of U. 8. 8. R.; includes amounts for minor producing and consuming countries not listed above. 
$ Revised by Bureau of Mines, 


3 Oil, Paint and Drug Reporter, vol. 160, No. 13, September 24, 1951, p. 48. 
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TABLE 6.—Estimates of world production and consumption of nitrogen, years 
ended June 30, 1949-52, in thousands of metric tons ! 


Estimated 
production 


i Prouva of U. 8. 8. R. Source: Aikman (London), Ltd., Annual Report on the Nitrogen Industry, 
Ov. , 
2 Revised figures, 


Peat 
By J. A. Corgan and Golden V. Chiriaco 


A 
GENERAL SUMMARY 


RODUCTION of peat in the United States in 1951 increased 
P about 49 percent in tonnage and 30 percent in value over 1950. 

The output is used entirely within the United States, none being 
exported. Imports increased about 16 percent over 1950 and ac- 
counted for about 43 percent of the 338,947 tons consumed in this 
country in 1951. 


TABLE 1.—Salient statistics of the peat industry in the United States, 1947—51 


1947 1048 1949 1950 1951 
SHORT TONS 
Production........-.--.----ceeceeeeeee---- 136, 232 129, 581 120, 532 130, 723 194, 416 
Imports.. 79, 567 91,073 94,747 | 1124, 382 144, 531 
Available supply....---...---------- 215, 799 220, 654 224,279 | 1255, 105 338, 047 
World productlon......................... 52, 000, 000 | 49, 000, 000 | 50,000,000 | 57,000,000 | 59, 000, 000 
VALUE 
A ..........- eee ccce cere cree $869,979 | $920,560 | $1,020,014 | $1,142, 566 | $1, 489, 225 
Average per ton.....--..---..------. $6. 38 $7.17 $7.87 $8. 74 $7. 66 
! Revised figure. 


There were no new developments during 1951 with regard to reserves 
of peat which remained at slightly less than 13,827,000,000 short tons 
(see Peat Chapter, Minerals Yearbook, 1950, p. 869). 


PRODUCTION 


Sixty-three producers operating in 17 States contributed to the 
1951 production of 194,416 short tons of peat reported to the Bureau 
of Mines, as compared with 48 producers operating in 17 States in 
1950. Although the industry in general showed a substantial increase 
over 1950, part of the rise in production in 1951 can be attributed to 
the output of a number of operations reporting to the Bureau for the 
first time. The total value of peat produced in 1951, $1,489,225, 
represents a 30-percent increase over the 1950 value of $1,142,566, 
whereas the average value per ton in 1951, $7.66, was a decrease of 
12.4 percent from the 1950 value of $8.74. The overall decline in 
the average per-ton value and, particularly, the sharp decline in the 
average value in moss peat can be attributed principally to the low 
value reported by several large producers of moss peat. 

More peat was produced in Washington in 1951 than in any other 
State. 'lhe output of Washington together with that of the next 
three leading States—New Jersey, Florida, and Ohio—accounted for 
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about 62 percent of the United States total. Other producing States, 
in order of output, were Michigan, Jowa, Pennsylvania, California, 
Indiana, Connecticut, Illinois, Georgia, Colorado, Maine, Texas, 
Wisconsin, and Massachusetts. 

Peat humus, produced in 14 States in 1951, constituted about 64 
percent of total peat production; reed, or sedge, produced in 8 States, 
about 24 percent; and moss peat and other, produced in 9 States, 
about 12 percent. 


TABLE 2.—Peat produced in the United States, 1949-51, by States 


1949 1950 1951 

State ————————— — 

Short tons Value Short tons Value Short tons Value 
California..................... 5,670 $35, 193 6, 309 $37, 192 6, 432 $42, 016 
Colorado.....................- 2, 800 ,504 3, 210 : 2, 241 19, 611 
Connecticut. ................. 5, 974 33, 011 6. 204 95, 145 5, 586 33, 702 
E 11, 800 69, 23, 022 151, 270 25, 748 161, 417 
Georgía......................- 1, 870 56, 000 1, 750 à 2, 250 41, 000 
E A ge , 94 28, 537 5, 793 18, 968 5, 600 22, 824 
A cost (2) 3, 000 19, 13, 545 107, 909 
Maline........................ 3, 312 79, 360 2, 912 61, 600 1, 805 36,870 

Massachusetts. ............... 95 7, 415 650 7,575 (1) (1) 

Michigan....................- 1 (!) 12, 750 174, 000 20, 180 320, 100 
Minnesota.................... 12, 820 64, 255 400 13,100 8 E EEN 
New Hompsbire --.-- 15 200 AA IEA AAA A 
New Jersey..................- 25, 500 180, 750 26, 466 186, 338 27, 678 213, 500 
tn TH PE 20, 372 181, 117 22, 145 245, 379 21,378 261, 801 

Pennsylvania................. A ; 1 (1) 8,5 ; 
EUM FONDOS 1, 531 12, 000 977 10, 566 1, 10, 750 

Washington.................. A > AAA ares 45, 304 b 

OSO OPES EEPE REE 1) (1) 2, 203 9, 536 (1) (1) 

Other States. ................- 3 22, 661 2 228, 541 212,662 | 31103,8311 2 6, 741 3 72,112 
Total AA 120,532 | 1,020, 014 130,723 | 1,142, 566 194, 416 1, 489, 225 


1 Reported under “Other States” to avoid disclosure of individual company operations. 
2 Includes data for Illinois and States indicated by footnote 1. 


TABLE 3.—Peat produced in the United States, 1950-51, by kinds 


Kind’ Value 
Short tons Short tons |—————À4—————-- 
Total Per ton Total Per ton 

Moss peat. ................... 9, 139 $109, 196 $11. 05 1 24,001 | 2 $140,870 1 $5.87 
Reed or sedgo................. 35, 791 328, 365 9.17 46, 643 463, 131 9. 93 
Peat humus.................. 85, 243 704, 332 8. 26 123, 772 885, 224 7.15 

(OXA aY.) eege een ele e 550 - 673 1, 22 (3) (2) (2) 
Total...-.-..-------.--- 130,723 | 1,142, 566 8.74 194, 416 | 1,489, 225 7. 66 


1 Includes PERHAPS en of “Other” types of peat. 
2 Reported under “Moss peat" to avoid disclosure of individual company operations. 


USES 


For many years peat has been used in this country primarily for 
soil improvement. Of the total sales reported for 1951 about 73 
percent was so used, about 19 percent was sold for mixed fertilizers, 
and about 8 percent was consumed in other uses. 


United States Government Speciflcations.— The Federal Govern- 
ment purchases & certain amount of peat, principally for horticultural 
purposes, provided the peat meets required specifications. "These 
specifications m&y be obtained from the Federal Supply Service, 
General Services Administration, Washington 25, D. C. 
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TABLE 4.—Peat sold in the United States, 1947-51, by uses 


Boll improvement | Mixed fertilizers Other uses Total 
ad Short ES rt Short Short 
or O or or 
tons Value tons Value tons Value tons Value 
E 105, 706 | $584,012 28, 364 | $266, 350 1,561 | $17,593 | 135,711 | $867, 964 
Do AA 86,991 | 578,615 36,012 | 309, 259 6, 000 36,000 | 129,008 923, 874 
1949................. 76,963 | 546, 062 40,897 | 385,015 11, 672 89,237 | 120,532 | 1,020, 314 
1900 EE 87,090 | 704, 200 36,433 | 391,174 7, 198 47,345 | 130,721 | 1, 142, 719 
1081... o eee 138,712 | 962,002 37,233 | 304,164 14,800 | 141,268 | 190,745 | 1,467, 434 


IMPORTS * 


'The quantity of moss peat imported into the United States in 1951 
reached an alltime high of 144,531 short tons, an increase of 16 per- 
cent over the 124,382 tons (revised figure) imported in 1950 and 
about 84 percent over the 1939 prewar figure of 78,611 tons. In 
1951, as in past years, no exports of peat were reported. 


TABLE 5.—Peat moss imported for consumption in the United States, 1949—51. 
by kind and by country 


[U. S. Department of Commerce] 


Poultry and stable grade 


Country 1949 1950 1951 


Short tons Value Short tons Value Short tons Value 


I ee E | AAA o | ooo üt! 


Canada E 25, 473 $890, 230 1 20, 807 $828, 966 17, 963 $734, 549 
Denmark..................... 32 838 Ku ¡AAA AA 
Germany AMARA 1, 646 43,177 1 8, 252 t 219, 766 11, 639 343, 769 
Ireland... -22 ------------- 434 19, 680 682 21, 546 97 3, 320 
Nethorlands. ................. 474 12, 622 923 17, 128 1, 083 43, 916 
Poland-Danzig................ 122 3,900 A A AO ices E dan 
8weden....................... 16 404 03 2, 221 65 2, 008 
United Kingdom.............|.-.--...---.|------------ 34 812 18 790 

Tota]. AA 28, 197 970, 911 t 30,811 | ! 1,091, 693 30, 765 1, 128, 352 

Fertilizor grade 
Country 1949 1050 1951 


Short tons Value Short tons Valuo Short tons Value 


Belgium-Luxembourg......... 55 AMA AAA O VE 
Canada................... ...- 48, 102 | 1,651,913 46,762 | $1,610, 988 56, 101 $2, 196, 307 
Denmark..................... 1, 14. 31, 90 ,051 24, 550 325 6, 507 
Germany..................... 5, 306 136, 046 1 30, 902 1 780, 205 47, 700 1, 230, 544 
Ireland AA APA 2, 800 112, 545 2,171 74, 126 1, 139 , 921 
Netherlands.................. 5, 894 154, 503 7,673 149, 011 6, 485 189, 331 
Norway.....................- 2 Db E IAN A PA 
Poland-Danzig................ 2, 735 106, 361 3,823 106, 325 1,846 53, 815 
0 228k 367 17, 541 432 12, 482 22 556 
United Kingdom............. 84 , 840 767 17, 487 148 4, 143 
Total 66,550 | 2, 213, 498 1 93, 571 | 1 2,776, 234 113, 766 8, 722, 184 


1 Revised figure. 


3 Figures on imports compiled by M. B. Price and E. D. Page of the Bureau of Mines from records of the 
United States Department of Commerce. 
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WORLD PRODUCTION 


As indicated in table 6, the estimated world production of peat in 
1951 increased slightly over 1950. Because of the lack of specific 
data, it has been necessary to estimate production in many countries 
from the most reliable information available. 


TABLE 6.—World production of peat, 1946-51, by countries, in metric tons 


[Compiled by Pauline Roberts] 
Country 1947 1948 1949 1950 1951 

Austria l... -2-2.2 50, 000 50, 000 50, 000 50, 000 50, 000 
Oanada: 

Agricultural use 72, 592 81, 465 72, 800 3 68, 215 71, 538 

ST 2.1... eser rers 132 86 77 51 2 53 18 
Denmark Bee 5, 168,139 | 3,616,860.| 1,416, 406 901, 802 2, 013, 932 

and: 

Agricultural use 846 14, 231 17, 188 1 18, 650 7,000 ) 224. 000 
Fuel.....................- 153, 164 197, 659 178, 538 197, 000 , 
France....................-.- 57, 995 37, 344 1 60, 000 1 60, 000 1 60, 000 

Germany: 
East Germany ! 500, 000 500, 000 500, 000 500, 000 500, 000 
West Germany........... 1.800, 000 | 2,038,000 | 1,203,266 | ! 1, 200, 000 3 423, 400 
ungary...........-..------- 8, 550 1 8,000 1 8, 000 1 8, 000 1 8, 000 
Iceland....................... 3, 200 3, 400 1 2, 500 1 8, 000 1 2, 000 
Itelürid. aco coco Aere Cer 4, 850, 512 | 1 3, 846, 800 | 1 4,079, 400 | 1 2, 680, 300 | 1 4, 000, 000 
AN A ao eee 20,008- A A AM EE 
eon EE 715, 000 966, 000 779,000 | 2 527, 600 641, 900 
orway: 
Agriculture use........... 1 20, 000 t 20, 000 1 20, 000 24, 25, 
qo AE DENS 378, 600 343, 130 381, 659 360, 743 2 329, 616 
Portugal...................... 2, 715 1,529] | 2060| |  402|............ 
Spend eweg e Ne eee 3, 033 1, 267 869 4, 952 4, 410 
Sweden: 
Agricultural use 88, 205 108, 533 108, 269 | 1 100,000 1 100, 000 
y A er ze 436, 240 363, 794 94, 191 1 100, 000 1 250, 000 
Switzerland.................- 40, 000 (4) ($) 4) 
U. S. 8. A A 32, 000, 000 | 32, 000, 000 | 36, 000, 000 | 44,000, 44, 000, 000 
United States................. 123, 587 117, 553 117, 509 118, 589 176, 370 


47,000,000 | 44, 000, 000 | 45,000, 000 |251, 000, 000 | 53, 000, 000 


1 Estimate. 

2 Revised figure. 

3 Including 280,959 tons for agricultural use. 
* Negligible. 


Petroleum and Petroleum Products 
By A. G. White, A. T. Coumbe, and A. L. Clapp 


A 
GENERAL SUMMARY 


SHUTDOWN of the Abadan refinery in Iran during the last 
half of 1951 had a major effect on oil operations and total oil 
demand in the United States.! | 

The volume of crude oil refined in Iran averaged only 272,000 
barrels daily in 1951, compared with 524,000 barrels daily in 1950. 
Runs to stills in the first half of 1951 averaged 507,000 barrels daily 
compared with 43,000 barrels daily in the last half. Although this 
loss 1n refinery output was more than offset by the rise in total crude 
runs in Western Europe (1,100,000 barrels daily in 1951 compared 
with 793,000 barrels daily in 1950), the situation outside the United 
States changed abruptly from an expectation of ample supplies of 
crude petroleum and products to one of shortages in meeting the large 
increase in demand abroad. 

The most direct effect in the United States was an increase in the ex- 
ports of refined products to 126 million barrels, a gain of 49 million 
compared with 1950, when & further decline might have been expected. 
Exports of refined products by quarters in 1951, compared with 1950, 

ained 3 percent in the first quarter, 55 percent in the second, 126 percent 
in the third, and 66 percent in the fourth. Part of the increase of 13 
million barrels in the amount of heavy fuel oil used to bunker ships 
engaged in the foreign trade in 1951 can be attributed to the shortage 
in supplies abroad. These figures seem to warrant a rough estimate 
that the total demand for all oils in the United States was increased 
by about 2 percent above normal expectations in 1951. Furthermore, 
the gain of only 1 percent in crude-oil imports and the decline of 
3 percent in the imports of refined products in 1951 can be attributed 
to this situation. | 

The total demand for all oils in the United States amounted to 
2,726 million barrels in 1951, including total exports and shipments 
to Territories of about 155 million barrels and a domestic demand of 
2,571 million in continental United States. Compared with 1950, 
total demand increased 9.6 percent, exports were 39 percent higher, 
and domestic demand was 8.3 percent greater. 

Exports of refined products increased 65 percent, whereas crude 
exports declined 18 percent. The decline in crude exports was due 

! Certain terms, as utilized in this chapter, are more or less unique to the petroleum industry. Principal 
terms, and their meaning, are as follows: 

otal demand.—A derived figure pes d total new supply plus decreases or minus increases in reported 
stocks. Because there are substantial secondary and consumers’ stocks that are not reported to the Bureau 
of Mines, this figure varies considerably from consumption. 

Domestic demand.—Tota] demand less exports. 

New supply of all oils.—The sum of crude-oil production, plus production of natural-gas liquids, plus benzol 
(coke-oven) used for motor fuel, plus imports of crude oil and petroleum products. | 

Transfers.—Crude oil conveyed to fuel-oil stocks without processing or reclassification of products from 
one product category to another, 


AR oils.—Crude petroleum, natural-gas liquids, and their derivatives. 
Principal products.—Gasoline, kerosine, distillate fuel oil, and residual fuel oil. 
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primarily to the increased deliveries of Canadian crude oil via pipe- 
line to Lake Superior and Lake tankers to refineries in Ontario. 

Domestic demand includes all oil delivered to the Armed Forces 
in the United States, both for use at home and for shipment abroad 
in military custody. Data collected by the Bureau of Mines show a 
gain of 25 million barrels in the military deliveries of distillate fuel, 
residual fuel, and aviation gasoline in 1951 as compared to 1950. 
Of the total gain of 8.3 percent in domestic demand, less than 7 
percent, represents the increase in civilian demand after all military 
deliveries were deducted. 

The new supply of all oils (production plus imports) gained about 
12 percent in 1951 compared with 1950. The larger relative gain in 
supply, as compared with total demand, resulted from the addition 
of over 32 million barrels to total stocks in 1951, whereas total stocks 
were reduced by 20 million barrels in 1950. The increase of 24 million 
barrels in stocks of refined products compared with the decline of 
16 million barrels in 1950 was an important factor in the gain of over 
13 percent in total crude runs in 1951. The principal changes in 
total stocks in 1951 were gains of 7.3 million barrels in crude-oil 
stocks, 0.8 million in natural-gas liquids stocks, and 24.3 million barrels 


TABLE 1.—Salient statistics of crude petroleum, refined products, and natural- 
gas liquids in the United States, 1947-51 ! 


1947 1948 1949 1950 1951 2 


———— te | ee, | tp —— — ——À 


Crude petroleum: 
Domestic production... . thousands of barrels ?. .| 1, 856, 987| 2,020, 185| 1, 841, 940] 1, 973, 574| 2, 244, 529 


World production......................... do....| 3,022, 139] 3, 433, 226] 3, 404, 019| 3, 802, 907| 4, 282, 874 
United States proportion of world production 
percent. . 61 59 54 52 52 
Imports 4................ thousands of barrels ?.. 97,532| 129,093)  153,680| 177,714) 179,073 
Exports KE do.... 46, 355 39, 736 33, 069 34, 823 28, 604 
dire oan Sg d d 224, 920| 246,572 
asoline-bear g crude................ 0... , , ” 
California heavy crude..-.-.......-..- do....| 5,725| 10, ) 253, 356) 248,463 255, 783 
Runs EC UE do....| 1,852, 246) 2, 031, 041| 1, 044, 221| 2, 094, 867| 2, 370, 404 


Total value of domestic production at wells 

thousands of dollars..| 3, 577, 890| 5, 245, 080| 4, 674, 770| 4, 963, 380| 5, 681, 710 
Average price per barrel at wells................. $1. 03 $2. 60 $2. 54 $2. 51 $2. 53 
T producing oil wells in the United States, 


e O Ee 426, 280| 437,880) 448,680}  465,870| 474,990 
Total oil wells completed in the United States 
during year A A 17, 999 22, 585 22, 042 24, 430 23, 453 
Refined products: 
Imports §.....----------- thousands of barrels 3.. 61, 857 59, 051 81,873)  132,547| 128,648 
ADOS EE do....| 118,122 94, 938 86, 307 76, 483| 125, 824 
Stocks, end of year........................ do....| 6 265, 850) ?343,537| *342,9032| 326,892) 351,146 
Output of motor fuel...................... do....|  839,998|  921,923| 962, 417| 1,024, 462| 1,139, 511 
Yield of gasoline... ..................... percent... 40. 2 40.3 43.7 43.0 42.4 
Completed refineries, end of year................ 390 375 307 357 350 
Daily crude oil capacity of refineries 
thousands of barrels 3.. 6, 034 6, 439 6, 696 6, 964 7, 333 
Average dealers' net price (excluding tax) of E 
gasoline in 50 United States cities 
cents per gallon 9.. 12. 33 14. 55 15. 05 15.10 15. 33 
Natural-gas liquids: 
Production............... thousands of barrels $..| 182,173}  146,721| 157,086] 181,961) 205,512 
Stocks, end of year........................ do.... 4, 296 5, 579 6, 831 7,355 S, 186 


1 Data, including imports and exports, are for continental United States. 

2 Preliminary figures, except that all stock figures are final. 

3 42 gallons per barrel. 

4 Bureau of Mines data. 

5 U. S. Department of Commerce, except Alaska and Hawaii, which are Bureau of Mines data, 1948-51. 

6 Figure on new basis and comparable with succeeding year. Figure for 1947 on old basis and comparable 
with preceding years—267,103,000 barrels. f 

? Figure on new basis and comparable with succeeding year. Figure for 1948 on old basis and compa- 
rable with preceding year—345,650,000 barrels. 

$ Figure on new basis and comparable with succeeding year. Figure for 1949 on old basis and comparable 
with preceding year—342,704,000 barrels. 

$ American Petroleum Institute. 
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in product stocks. Since product stocks declined about 12 million 
barrels in the California district, the increase in the districts east of 
California amounted to 36 million barrels. 

As total imports declined about 1 percent, the increase in new 
supply in 1951 came from increased production. The production of 
crude oil set a new record in 1951, averaging 6,149,000 barrels daily, 
a gain of 742,000 barrels daily or almost 14 percent compared with 
1950. Texas supplied 180 million barrels of the total increase of 271 
million barrels in crude production. 

The production of light oils from natural gas and other sources 
averaged 564,000 barrels daily in 1951, a gain of 13 percent. About 
60 percent of these light oils are included in the output of motor fuel, 
and most of the remainder are sold as liquefied gases for fuel and 
chemical uses and are supplemented by the similar products recovered 
from still gas at refineries.? 


DEMAND 


The domestic demand for all oils? in continental United States 
averaged 7,044,000 barrels daily, or a gain of 8.3 percent compared 
with 1950. The relative gains of principal products were 9.7 percent 
for motor fuel, 1.8 percent for residual fuel oil, 13.8 percent for distil- 
late, 4.9 percent for kerosine, and 9.5 percent for all other products. 
tia review of the trends in demand for the major oil products 

ollows. 

Motor Fuel (Gasoline and Naphtha).—The total demand for motor 
fuel rose from 1,019 million barrels in 1950 to 1,131 million in 1951 
an increase of 112 million barrels or 11 percent. Exports increase 
from 24.7 million barrels to 40.4 million barrels, a gain of 15.7 million 
or 63 percent. Domestic demand rose from 994 million barrels to 
1,090 million, an increase of 96 million barrels or 10 percent. 

The downward trend in exports since 1949, caused by expanding 
refinery capacity abroad, was reversed in 1951, since a major part of 
the increasing foreign production was needed to offset the loss in Iran 
output and was not sufficient to cover the increases in demand. Ex- 
ports of aviation gasoline, included in the total, rose from 7.1 million 
barrels in 1950 to 12.2 million in 1951. 

The domestic demand for motor fuel continued a steady upward 
trend with the rapid pow in motor transport and the gain in avia- 
tion requirements. The rapid increase in the number of trucks 
powered by diesel engines, using either diesel oil or liquefied gases, 
accounted for over 1 percent of the total highway use of fuel in 1951. 
The domestic demand fer aviation gasoline, included in the total, in- 
creased from 39.5 million barrels in 1950 to 53.1 million in 1951, the 
major part of the increase being in deliveries to the Armed Forces. 
The aviation-gasolme figures do not include jet fuel, a mixture of low- 
grade gasolme with either light distillate fuel oil or kerosine. 

Residual Fuel Oil.—The total demand for residual fuel oil rose 
from 570 million barrels in 1950 to 593 million in 1951, a 4-percent 
gain. Exports increased from 16.2 million barrels to 29.1 million, a 
79-percent increase. Domestic demand amounted to 554 million bar- 
rels in 1950 and 564 million in 1951, a gain of less than 2 percent. 

2 The term “motor fuel” as used in this chapter includes gasoline and naphtha but does not include lique- 


fied gases or distillate fuel oil used subsequently in internal-combustion engines. 
or definition, see footnote 1 at beginning of this chapter. 
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TABLE 3.—Demand for all oils * in continental United States, 1942-51 


[Millions of barrels] 
Domestic Total Domestic Total 
Year demand | EXPOrts | demand Year demand | E*Ports | demand 
1942 ee no 1, 449. 9 116. 9 1, 566.8 || 1947...............- 1, 989. 8 1 2,154.3 
1043... eer om 1, 521.4 150. 0 1, 671. 4 Mi a 2, 113.7 134.7 2, 248. 4 
A 1, 671.3 207.6 1,878.9 || 1049................ 2, 118.2 119.4 2. 237.6 
1945.........--....- 1, 772. 7 183.0 1,955. 7 ¿AAA AA 2, 375.1 111.3 2, 486. 4 
1946... ............- 1, 792. 8 153.1 1, 945. 9 || 19513. ............. 2, 571.1 154.4 2, 725.5 


1 See text footnote 1 at beginning of this chapter. 
3 Preliminary figures. 


Exports to Asia and Oceania increased 8.1 million barrels in 1951, to 
Europe 2.2 million, and to Canada 1.3 million barrels. A major part 
of the gain in exports was from California and was due to shortages 
caused by the closing of the refinery in Iran and to a shift in shipments 
to Japan from our military custody to commercial shipments that are 
recorded as exports. 

The small increase in domestic demand resulted from a combination 
of diverse factors. The principal gains were about 13 million barrels 
in residual fuel oil used for bunkering ships engaged in foreign trade, 
10 million barrels in deliveries to our Armed Forces, and 9 million 
barrels in deliveries to mines and industrial plants. The largest 
declines were 22 million barrels used by manufactured-gas and electric 
public-utility plants resulting from shifts to coal or natural gas, and 
6 million barrels in deliveries to railroads resulting from the further 
shift to diesel locomotives. 

Distillate Fuel Oil.—'The total demand for distillate fuel rose from 
408 million barrels in 1950 to 472 million in 1951—a gain of 64 million 
or almost 16 percent. Domestic demand increased 54 million barrels 
or almost 14 percent, and exports were up 10 million barrels or 79 
percent. The principal gains in exports were 3.7 million barrels to 
other North American countries, 3.0 million to Europe, and 2.3 million 
to Asia and Oceania. A considerable part of this increase resulted 
from the shortage outside the United States after closing of the Iran 
refinery. The largest gains in domestic demand were 28.3 million for 
heating and 11.3 million for railroad use. The only decline was 3.6 
million barrels in deliveries to gas and electric plants. 

Kerosine.—The total demand for kerosine rose from 120 million 
barrels in 1950 to 131 million in 1951—a gain of 11 million or about 
9 percent. Domestic demand increased 5.9 million barrels or 5 per- 
cent, whereas exports gained 4.7 million or 228 percent. The major 
increases in exports were to the United Kingdom, Egypt, and India, 
and resulted from the reduction in normal supply from Iran. Kero- 
sine, as reported by refineries, is a product that meets the specifications 
for “lamp oil” as to color and flashpoint and goes back to the period 
when kerosine lamps were in general use. The increased demand has 
been for such uses as range oil, small space heating, tractor fuel, and 
one of the constituents of jet fuel. For these purposes it competes 
with No. 1 distillate. 

Other Products.—The total demand for other products includes 
exports of these products, export of crude oil, and domestic demand 
for the products, including crude oil used as fuel and losses. The 
exports of crude oil declined from 34.8 million barrels in 1950 to 28.6 
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million in 1951. "The exports of other refined products rose from 20.8 
million in 1950 to 26.9 million in 1951. 'The domestic demand for 
other products increased from 314.2 million barrels to 344.2 million 
in 1951, a gain of 10 percent. The domestic demand for liquefied 
gases increased almost 21 percent to 103.3 million barrels in 1951; 
the production of still gas increased 15 percent to 96.3 million barrels; 
asphalt demand rose to 66.2 million barrels, a gain of 13 percent; and 
the demand for lubricants and greases amounted to 42.3 million bar- 
rels in 1951, an increase of over 9 percent. Total losses, crude oil and 
refinery shortage, declined from 17.9 million barrels in 1950 to 5.8 
million in 1951. 

Demand in United States Territories.—In computing domestic 
demand in continental United States, shipments from the United 
States to the Territories (and possessions) are included with exports 
and any imports from foreign countries into the Territories are deleted 
from total imports. The major part of such shipments from the 
United States goes to Hawaii, Alaska, and Puerto Rico, whereas 
Puerto Rico is normally the chief importer of foreign oils. 

Table 4, in addition to giving imports and exports of continental 
United States, shows the receipts of oil products within the Territories 
and these receipts, less some minor reexports, indicate their total 
demand. The figures do not include oil moved in the custody of the 
Armed Forces. Total oil receipts in the Territories rose from 17.1 
million barrels in 1950 to the record level of 20.0 million in 1951, a 
gain of about 24 percent compared with 1946. The indicated demand, 
after deducting reexports, amounted to about 16.8 million barrels in 
1950 and 19.7 million in 1951. | | 


WORLD OIL SUPPLY 


World production of crude petroleum increased 12.6 percent, from 
3,803 million barrels in 1950 to 4,283 million in 1951. The total 
increase of 480 million barrels included a gain of 271 million for the 
United States and an increase of 209 million for the rest of the world. 
The largest gains in production outside the United States were: 
Kuwait, 79 million barrels; Saudi Arabia, 78 million; Venezuela, 75 
million; Canada, 19 million; U.S.S.R., 19 million; and Iraq, 15 million. 
The principal decline was 115 million barrels for Iran. The United 
States produced 51.9 percent of the world total in 1950 and 52.4 
percent in 1951. 

Total imports of crude oil and products into continental United 
States exceeded total exports by 199.0 million barrels in 1950 and 
153.3 million in 1951. The net import of crude oil rose from 142.9 
million barrels in 1950 o 150.5 million: in 1951, whereas the. net 
import of oil products declined from 56.1 million barrels in 1950 to 
2.8 million in 1951. The increase in exports of refined products 
from 76.5 million barrels in 1950 to 125.8 million in 1951, due to the 
refinery shutdown in Iran in the last half of 1951, was the main reason 
for the decline in net product imports. 

The Caribbean countries and Mexico furnished about 86 percent 
of the total imports into continental United States and the Territories 
in 1951, including about 77 percent of total crude imports and 98 
percent of total product imports. 
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TABLE 4.—Imports and exports n Edd petroleum and petroleum products, 


[Thousands of barrels] 
Imports 
1950 l 1951 2 
Product Geet geseet 
Continental] United Continental} United 
` United |States Ter- Total United | States Ter- Total 
States | ritories States ritories 
Gasoline.....................- n 74 2 418 16 434 
Distillate fuel oft. , 602 3,037 | 1,924) 1139 | 3 , 063 
Residual fuel oil.............. 120, 036 2, 674 122, 710 118, 675 2, 802 121, 477 
Asphalt SEE OE EMO EORR cate 1, 705 17 1,812 2, 368 7 2, 375 
Other unfinished oils.......... 7; 418. EE 7, 713 5, 263 levinicaonids 5, 263 
it 3) EE 132, 547 3, 225 135, 772 128, 648 3, 964 132, 612 
Crude petroleum 3............ 177, 714 |------------ 177, 714 179, 073 |..........-- 179, 073 
Exports 
1950 1951 2 
Product 
United United 
Foreign | States Ter- Total Foreign | States Ter- Total 
ritorles ritories 
Motor fuel.................... 18, 785 5, 936 24, 721 33, 475 6, 881 40, 356 
Kerosine.......--..----------- 1, 775 2, 078 5, 987 831 6, 818 
Distillate fuel o1l.............. 10, 275 2,378 12, 053 19, 794 2, 880 22, 674 
Residual fuel oil. ............. -11, 888 4, 340 16, 228 24, 139 4,919 29, 058 
Lubricants: Grease........... 383 3 448 
Eege 13, 678 191 13, 869 16, 763 16, 969 
WO ai a 1,108 |.::21...——— 1, 193 1, 349 2 ; 
(87i) EE 445 48 2, 403 4, 425 46 ,4 
Asphált........--..5 42:22 secs 787 1 983 1, 007 178 1, 185 
Liquefied gases. .............. 1, 605 27 1, 632 2, 064 2, 121 
OUS. RA 200 J-sccsincsiss 250 d EESE 3 
To occ cises 62, 590 13, 893 76, 483 109, 821 16, 003 125, 824 
Crude petroleum !............ 34,823 |............ 34, 823 28, 604 |............ 28, 604 
1 Source: U. 8. Department of Commerce, except Alaska and Hawail, which are Bureau of Mines data. 
3 Preliminary figures. 
3 Bureau of Mines data. 


RESERVES 


The Committee on Petroleum Reserves, American Petroleum 
Institute, estimated proved reserves of crude oil in the United States 
on December 31, 1951, at 27,468 million barrels, compared with 
25,268 million on December 31, 1950. These estimates refer solely 
to blocked-out reserves, including only oil recoverable under existing 
economie &nd operating conditions. 

The increase in net crude reserves in 1951 was 2,200 million barrels 
(8.7 percent). Estimated new reserves added in 1951 were 4,414 
million barrels, including an upward revision of 4,025 million, due to 
extensions of old pools and revisions of previous estimates, and an 
estimate of 389 million for new reserves discovered in 1951 in new 
fields and in new pools in old fields. Deduction of an estimated pro- 
duction in 1951 of 2,214 million barrels, exclusive of lease condensate 
mixed with crude, results in the indicated net gain in total reserves. 
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TABLE 5.—Estimates of proved oil reserves in the United States, on Dec. 31, 
1945-51, by States ! 


[Millions of barrels] 
State 1945 2 1945 1946 1947 1948 1949 1950 1951 
Eastern States: 
A O 350 350 351 355 393 468 564 646 
A cn chest geg 41 41 44 46 49 50 57 51 
Kentucky......................- 57 57 59 65 59 56 56 59 
Michigan.......................- 64 69 70 69 66 79 64 
New York......................- 81 81 76 71 67 63 59 57 
NO cz A snc A ER LE 30 30 29 29 29 28 27 26 
Pennsylvania.................... 110 110 98 123 110 103 106 95 
West Virginia. .................. 39 30 36 36 37 88 39 39 
Ne) NEE EE 772 772 762 795 813 872 987 1,037 
Central and Southern States 
rkansas.......-..-.-..---.--.-. 304 288 267 297 300 297 342 337 
Kansas. ee dee eeng 545 563 6 38 732 792 
Louisiana....................... 1, 690 1, 559 1, 652 1, 791 1, 869 1, 910 2, 185 2, 285 
Mississippl...................... 267 257 270 8 3 386 385 
New Mexico..................... 512 512 544 530 552 592 592 612 
Oklahoma......................- 890 889 898 953 | 1,250 | 1,330 | 1,397 1,476 
MOXOS EA A 11,470 | 10,835 | 11,647 | 11,777 | 12,484 | 13,510 | 13,582 | 15,315 
AA ose EN ERE 15,675 | 14,882 | 15,823 | 16,215 | 17,494 | 18,780 | 19,216 | 21,202 
Mountain States: 
OlOfBd0.. aee pe 2 300 382 366 945 339 325 
Montana...............---...-.- 108 108 104 115 119 112 111 108 
Lët "EE E, EE E EE 16 30 
Wyoming....................-.- 600 600 589 679 716 692 841 973 
Total a os ts 968 968 993 | 1,176 | 1,202 | 1,165} 1,313 1,436 
Pacific Coast States: California...... 3,410 | 3,318 | 3,294 | 3,205 | 3,764 | 3,823 | 3,734 3,761 
Other States......................... 2 2 2 7 7 9 18 32 
Total United States. .......... 20, 827 | 19,942 | 20,874 | 21,488 | 23,280 | 24, 649 -25, 268 WE? 468 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute, of the amount of 
crude oil that may be extracted by present methods from fields completely developed or sufficiently ex- 
plored to permit reasonably accurate calculations. The change in reserves during any year represents 
total new discoveries, extensions, and revisions, minus production. 

3 Old basis; includes condensate, 


The principal changes in net crude-oil reserves in 1951 were gains 
of 1,733 million barrels for Texas, 132 million for Wyoming, 100 
million for Louisiana, 82 million for Illinois, 80 million for Oklahoma, 
60 million for Kansas, 27 million for California, and 20 million for 
New Mexico. 'The principal declines were 15 million barrels for 
Michigan, 14 million for Colorado, and 11 million for Pennsylvania. 

As of December 31, 1951, Texas had 55.8 percent of the total crude 
reserves, California 13.7 percent, Louisiana 8.3 percent, Oklahoma 
5.4 percent, and Wyoming 3.5 percent. 

The total proved reserves of natural-gas liquids, not included in 
the crude-oil reserves, rose from 4,268 million barrels on December 31, 
1950, to 4,725 million at the end of 1951. 


CRUDE PETROLEUM 
SUPPLY AND DEMAND 


The new supply of crude petroleum in the United States averaged 
6,640,000 barrels daily in 1951, a gain of 746,000 barrels daily or 12.7 
percent compared with 1950. The domestic production of crude oil 
increased 13.7 percent, whereas crude imports gained only 0.8 percent. 
The supply of crude oil proved to be more than was required in 1951, 
as measured by an increase in total crude stocks of 7 million barrels 
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during the year and a gain of 24 million barrels in stocks of refined 
products. 

The total indicated demand for crude oil (new supply plus decreases 
or minus increases in crude stocks) increased from 2,156 million 
barrels in 1950 to 2,416 million in 1951, a gain of 260 million or 12' 
percent. Total crude run to stills at refineries increased from 2,095 
million barrels to 2,370 million, a gain of 275 million in 1951 or 13 

ercent. Crude for all other purposes (export, direct fuel use, and 
oss) declined 15 million barrels from 61 million to 46 million. 


TABLE 6.—Supply and demand! for crude petroleum in continental United 
States, 1947-51 


(Thousands of barrels] 
i 1947 1948 1948 2 1949 1950 1951 3 
Production............... ----| 1,856,987 | 2,020,185 | 2,020,185 | 1,841,940 | 1,973,574 2, 244, 529 
Imports $..................... 97, 532 129, 093 129, 093 153, 686 177, 714 179, 073 
Total new supply....... 1,954,519 | 2,149,278 | 2,149,278 | 1,995,626 | 2,151,288 423, 602 
Increase (4-) or decrease ( —) in : : * 
stocks 5....................- +478 +25, 973 +25, 973 —3, 271 —4, 893 +7, 320 
Demand: 
Domestic crude........... 1,856, 479 | 1,908,357 | 1,908,357 | 1,844,173 | 1,979,764 2, 234, 123 
Foreign crude............. 97, 562 124, 948 124, 948 154,724 | * 176, 417 182, 159 
Total demand.......... 1, 954,041 | 2,123,305 | 2,123,305 | 1,998,897 | 2,156, 181 2, 416, 282 
Runs to stills: 
Domestic................- 1,764,987 | 1,907,027 | 1,924,335 | 1,789,756 | 1,918,854 2, 188, 677 
Foreign.............---.-- 97, 259 124, 014 124, 014 184, 465 176, 013 181, 727 
Exports 9..................... 46, 355 39, 736 39, 736 33, 069 34, 823 28, 604 
Transfers to fuel oil: ! 
istillate....--.-......... 3, 263 3, 543 3, 543 2, 701 2, 537 2, 803 
esidual.................. 27, 001 23, 847 6, 699 » Y 5, 325 6, 006 
Other fuel and losses.......... 25, 086 25, 138 24, 978 14, 156 18, 629 8, 405 
Total demand.......... 1, 954, 041 2, 123,305 | 2,123, 305 1, 998,897 | 2,156, 181 2, 416, 282 


1 For definition, see text footnote 1 at the beginning of this chapter. 
: Ie Californía data on a new basis to compare with subsequent years. 
re ures. 
4 Bureau of Mines data. 
5 Inclusive of heavy crude in California, separately reported, 1947-48; separation discontinued in 1949. 
s U. 8. Department of Commerce. 


PRODUCTION 
GENERAL 


The production of crude oil set a new record in 1951 as the result of a 
gain of 13.7 percent compared with 1950. The increase of 271.0 
million barrels in ës was distributed very irregularly among 
the States. The largest gains were 180.3 million barrels for Texas, 
26.9 million for California, 23.2 million for Oklahoma, and 22.9 million 
for Louisiana. There were declines in 8 States, including 3.8 million 
barrels for Illinois, 1.9 million for Michigan, 1.3 million for Arkansas, 
and 1.2 million for Mississippi. 

Five States produced over 100 million barrels each and accounted 
for 83.0 percent of the total in 1950 and 84.6 percent in 1951. There 
has been no change in the order of importance of these States since 
1946. Texas, producing 45.0 percent of the national total in 1951, 
has the widest markets for crude oil and has been most affected by 
the increasing imports of crude oil. | 
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The next 6 States in importance produced more than 20 million and 
less than 100 million barrels each. This group produced 13.4 percent 
of the national total in 1950 and 12.2 percent in 1951. Wyoming 
replaced Illinois as the sixth State in importance in 1951, and New 
Mexico, Mississippi, Arkansas, and Colorado followed in order. 

The 11 States 1 in the above groups accounted for 96.4 percent of the 
total production in 1950 and 96.8 percent in 1951. Six of these 
States—Texas, Louisiana, Oklahoma, Kansas, New Mexico, and 
Arkansas—issue monthly proration orders under State conservation 
laws to adjust production to market demand. These States supplied 
70.4 percent of national production i in 1950 and 72.5 percent in 1951. 


TABLE 7.—Crude petroleum produced in the United States, 1947-51, and total, 
1859-1951, by States ! 


[Thousands of barrels] 
1859-1951 
(total) 
Production: 
Alabama.................. vf 
kansa9................. 825,872 
Californía................. 8, 974, 
Colorado.................. 174, 219 
Eeer 2,176 
Ilitnois-......—- 22. 1, 564, 523 
BRENNEN 211, 320 
AENA 3 2, 241, 096 
Kentucky................ SH 
uisjana................. 
Michigan................. 1 330, 170 
Mississippi. .............. 321, 008 
Montana................. 177, 178 
Nebraska. ................ 9, 702 
New Mexico... ............ 6 735,477 
New York................ ? 170, 855 
lO. cud secu esconde oss 24, 
Oklaboma................ 3 6, 422, 808 
Pennsylvania............. ? 1,146,723 
po DEE 14, 782, 987 
West Virginia EE Cs "a 
gon TOMUS 983, 730 
er States seet 1, 033 
q AA , 856, e BAL, 1, 978, 574 43, 163, 617 
Value at wells 
Total (thousands of dol- 
IBIS) A , 577, ; 4, 963, 380 63, 972, 568 
Average per barrel...... $1. 93 $2. 60 $2. 54 $2. 51 $2. 53 $1. 48 


: had detailed figures by States, 1850-1935, see Minerals Yearbook, 1937, p. 1008. 
3 Oklahoma ee? with Kansas in 1905 and 1906. 
$ Includes Tennessee, 1883-1907. 

3 Figures represent 1925-51 production only; earlier years included under *'Other States.” 

€ Figures represent 1924-51 production only; earlier years included under “Other States.” 

7 Early production in New York included with Pennsylvania. y 

$ Figures represent 1948-51 production only; earlier years included under “Other States.” 

* Includes Alaska, 1912-33; Arkansas, 1920; Michigan 1900-19; Missouri, 1899-1911, 1913-16, 1919-23, 1932-81; 
Mississippi, 1933-35; New Mexico, 1913, 1919-23; North Dakota, 1951; Tennesseo, 1916-1961; Utab, 1907-11, 
1920, 1924-41; Virginia 1943-51. 
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TABLE 10 -—Percentage of total crude petroleum produced in the United States, 
1942-51, by States 


1945 1946 1947 1951 1 
Texas.........-.-.-- 34.8 39. 5 44. 5 44.0 43.8 44.2 44.7 40.4 42.1 45.0 
Californiía.......... 17.9 18.9 18. 6 19.1 18.2 17.9 16.8 18.1 16. 6 15.8 
Loulsiana.......... 8.3 8.2 7.7 7.7 8.3 8.6 9.0 10. 4 10.6 10.3 
Oklahoma.......... 10.2 8.2 7.4 8.1 7.8 7.6 7.7 8. 2 8.3 8.4 
f- T SOO 7.0 7.0 5.9 5.6 5.6 5.7 5.5 5.5 5.5 5.1 
Wyoming.........- 2.4 2.3 2.0 2.1 2.2 2.4 2.7 2.6 3.1 3.0 
e soe ea ad 7.7 5.5 4.6 4,4 4,3 3.6 3.2 3.5 3.1 2.6 
New Medien... 2.3 2.6 2. 4 2.2 2.1 2.2 2.4 2.6 2.4 2. 4 
Mississippl.....-..- 2.1 1,2 1.0 1.1 1.4 1.9 2.3 2.1 1.9 1.7 
rkansas..........- 1.9 1.8 1.8 1.7 1.6 1.6 1.6 1.6 1.6 1.3 
Colorado..........- me | .2 .2 .9 , H .8 .9 13 1,2 1.2 
ichigan.........- 16 1.4 11 1.0 1.0 .9 .8 .9 .8 .6 
Kentucky.......... .8 .5 .5 .6 .6 .5 .4 .5 ech b 
lvania......- 1.3 1.0 .8 .7 .8 24 .6 .6 .6 .5 
Other States....... 2.1 1.7 1.5 1.4 16 1.4 1.4 1.7 1.7 1.6 
Total........ 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100. 0 


1 Preliminary figures. 


TABLE 11.—Production of crude petroleum in leading fields in the United States, 
1950-51, and total production since discovery, in thousands of barrels 


{Oil and Gas Journal] ! 
Total since 
Field State 1950 1951 discovery 1 
East Texas............................. 'Texds- t e a 97, 609 | 99, 646 2, 877, 058 
Wilmington............................ California. .......................- 46, 353 | 51,057 557, 879 
Coalinga..........-...-..--....-..-..--|..... TEE, 23, 260 | 25, 417 668, 518 
Ventura Avenue..................-... .]....- (3 EPE EESE Ee 20, 944 | 23, 302 420, 893 
Huntington Beach.....................]...-. AAA A v LL 20, 558 | 22, 511 481, 231 
in EE WK OA A Sem ose 18, 546 | 22. 465 238, 541 
Ra EEN Colorado... ene se eer 8,806 | 22, 071 97, 530 
Goldsmith. ...................-..- e... dioc! os ee aS 11, 908 | 21, 221 , 
Hasting9........... ce A cess ne M NEN, 18, 243 | 10, 789 213, 246 
ONG ee es Sees ee ees ee Oklabomg -2-22 10, 227 | 16, 089 69, 516 
Slaughter...................--..-.-.-.- Texas O SNAP 2,866 | 15,197 191, 671 
Mabster. oo A ees A IN 11, 235 | 15, 179 165, 196 
D E PA A A AA EK COSE E A SE , 532 | 14, 673 91, 415 
0 MA 22. WO osc ett a et , 372 | 14, 511 90, 956 
o EE, TEE i Co A AA A 11, 001 | 14, 270 807, 471 
b( UC MN EE ERE. JS o Lo NARA ap E 10,835 | 14, 162 806 
Cuyama-South...._.......-......-..--- California......................... 8, 465 | 14, 106 23, 750 
Braces ny ee Pennsylvania-New York.......... 13, 423 | 13, 503 613, 148 
Hawkins......................---.----- jv. ci oo oooh occa ye hake 10, 440 | 13, 333 131, 617 
Kevetone EENEG Dees dU EE 11, 246 | 13, 031 100, 699 
Thompson_.....-.......---.-..-.------|..... AN ee occas ea 10, 198 | 13, 165, 937 
Levelland..............................]. 8 Oa A A aa 10, 923 | 12, 683 42, 615 
Midway-Sunset...................-...- Gelitorgnia -2-2-0200 11, 414 | 12, 563 772, 759 
SE AT: A EE, GEES dO... 2 eee oe oe 12, 033 | 11, 174 401, 114 
PEE NO oe be TexaS...........-.-...............| 11, 707 | 10, 855 83, 248 
Sholem-Alechem TUE Oklabhomg -2000an , 545 | 10, 557 73, 424 
AS 0220202.. erasa POMS ok eh lee ec ea ee ae and 9, 246 | 10, 542 114, 208 
NOM O AAA SC GO. ccioracioncococonoconacoones] 7,345 | 9,792 220, 911 
Diamond Meca o , 904 | 9,175 16, 757 
Kettleman-North Dome........-......- Calli ML A A A NK 10, 480 | 9, 100 381, 473 
ORO ote ors D sos On eau eae ese co 8, 511 759, 
Elk Basin.......................-...... Wyoming-Montana AA 6,485 | 8, 505 , 078 
MOB MOY A eege MOXOS EE 7,507 | 8, 447 209, 636 
Coles Levee...................-...--..- California........................- 8,420 | 8,344 81, 007 
ollarhide............................. poc: AMEN MM D 6,432 | 8,316 23, 503 
Weeks Island.......................-.- Louislana........................- 1 8, 112 16, 700 
¿y AAA AAA Californía......................--- 8, 000 392, 928 
m EMI A ME at vesc] TOS EENS 5,859 | 7,936 8 
WAGs A E do. o O ely an ae 6,785 | 7,816 108, 852 
y Secos ese s leet et sew es ue se cel dues Kansas 00000000M 8,645 | 7,686 130, 852 
West Ranch........................... gy. RN ASA 5,463 | 7,635 72, 
AO A A snes Oklahoma............-...-......-. 066 | 7,426 13, 274 
BSemínole..-............................ yos A EE 5,816 | 7,218 416 
Delta Form... 022- =-=- uisiana..........---.- eee aca s 7, 194 40, 417 
Russell Ranch......................... California... ee 7,959 | 7,118 22, 706 
Olay City EE a A O 7,876 | 7,031 140, 547 
Lake 8t. John..........................| Louisiana........................- 7,514 | 6,800 
A A ers sd exe koc. MONETE MES 5,015 | 6,738 129, 175 


For footnotes, see end of table. 
302512—5§ 4—61 
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TABLE 11.—Production of crude petroleum in leading fields in the United States, 
1950-51, and total production since discovery, in thousands of barrels—Con. 


[Oil and Gas Journal]! 


Total since 

Field State 1950 1951 discovery 3 

Caillou Island........................-- Louisiana ...-...-...--.-.--------- 5,240 | 6, 509 63, 702 
Bax Oi ee Nese te iaa aaah Missiseipnpt -o 4,895 | 6,381 27, 569 
A A RI o T ARA A O 5,305 | 6,322 65, 728 
Oklahoma City.......................- Oklahoma: iu coco ds 6,785 | 6,303 681, 570 
QING A A ORNS oe eee lone ech iE edes 2,876 | 6,210 13, 614 

Cat Canyon-West_...-.-------.-------- California. AAA 4, 6, 140 2, 089 
Éier TE UK E 7,436 | 6,127 163, 130 
Sharon Ridge-........------------------ a E 3,983 | 5,972 16, 460 
OOO Eeer Oalifornia....---...-...----.------ 5,711 | 5,899 234, 867 
A A tease A A 447 | 5,457 69, 233 
dr EE EE EE 4 5, 455 5, 855 
¡PR A EE Eege 5,748 | 5,355 38, 322 
EE Louisiana. ..........- eee rece re ce-- 5,071 | 5,245 46, 950 
Santa Fe Springs....................... e EE 5,288 | 5, 146 538, 646 
HR Missitaaipnpt -------------- -0 5,189 | 5,117 122, 900 
Chocolate Bayou....................... Totag AA 3,980 | 5, 107 15, 691 
Bayou Sale..........................-.. Louisiana ob oat AA 4,746 | 5,088 38, 537 
Drinkard. buceo tacos Se New Mexico. ..................... 5,538 | 5,037 28, 085 


1 The classification of fields and data may differ from other sources used in the State summaries. 
3 Includes revisions. 
$ Bureau of Mines data. 


CRUDE PRODUCTION BY STATES 


Alabama.—Although oil production for the State is relatively 
unimportant, it has gained substantially—from 462,000 barrels in 1949 
to 735,000 in 1950 and to 1,020,000 barrels in 1951. "There were 50 
wells drilled in 1951, of which 17 were rated as oil producers. This 
compares with 43 for 1950, when 18 were proved for oil and 1 for gas. 

Arkansas.—Crude-oil production of 29,770,000 barrels during 1951 
was 1,338,000 barrels or 4.3 percent less than in the previous year, 
with output declining in almost all fields. Only the Fouke and Wesson 
fields showed slight increases over 1950. "The decline in production 
in Arkansas, in conjunction with the increase in total United States 
production, reduced Arkansas’ share of the total from 1.6 percent in 
1950 to 1.3 percent in 1951—the lowest it has been since 1937. 
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FIGURA 3.—Production of crude petroleum in the United States, 1950-51, 
by States. 
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- Of the 99 wildcat wells drilled during 1951, 13 produced oil, and 1 
produced gas, as compared with 10 oil producers out of 100 wildcats 
in 1950. There was a moderate increase in developmental drilling, 
with 330 wells completed during 1951 compared with 307 in the pre- 
ceding year, but the number of successful oil wells fell from 232 to 222 
and the percentage of producers from 76 to 67 percent. 

Six new pools were discovered in Arkansas during 1951, but none 
appeared to be especially promising, and only 1 discovery well had an 
initial production rate over 100 barrels per day. Ten new producing 
zones in old fields were discovered, and 6 of these had initial production 
of over 100 barrels per day. The largest producer (320 barrels daily), 
was in the Travis formation of the old El Dorado field. 


TABLE 12.—Production of crude petroleum in Arkansas, 1947-51, by fields 


[Thousands of barrels) 
Field 1947 1948 1949 1950 1951 ! 
Atlantis: ech ose core ce mits o 1, 472 1, 383 1, 080 999 841 
A AI NON RIDERE 654 861 778 798 719 
Dorcheat-Macedonla....................... ], 503 1, 263 930 9 5 
OUKBS o scada ala tae 1,037 945 894 

E AN ome Eenscwee ET Es 1,175 1,084 1, 156 1, 179 1,175 
Aaen eerste eer RE 64 4, 622 4, 292 , 54 4, 407 

Midway... oe hie a 2, 703 2, 851 2, 685 2, 786 , 68 
Schüler... o recente coco I cec ese 4, 022 3, 820 3, 140 2, 2, 626 
SMaCKOVEr2 states te eee eds 3, 983 3, 901 3, 900 3, 901 3, 910 
Stephens.............-..--.-..------------- 1, 475 1, 278 1, 611 1, 774 1, 476 
LU METRE 1, 701 2, 086 1, 850 1,677 1, 247 
OSSOTL ne coe eset A EU LE 1, 708 3,0 3, 053 3, 462 3, 597 
Other fields 2............................... , (44 4, 412 4, 506 5, 174 b, 284 
Total Arkansas...................... 29, 048 31, 682 29, 086 31, 108 29, 770 


1 Preliminary figures. 
2 Includes oil consumed on leases and net change in stocks held on leases for entire State. 


California. —Although the 354,467,000 barrels of crude oil produced 
during 1951 represented an increase of 8 percent over 1950, this rate 
failed to equal that for the country as a whole, and California’s 
contribution to the total fell from 16.6 to 15.8 percent. This decrease 
in the share of total production was a continuation of the trend that 
has been evident since 1948. It is notable that, in spite of the 8- 
percent increase in California’s production, the self-sufficiency of 
the west coast in the matter of crude oil declined sharply; and receipts 
from outside sources, both domestic and foreign, rose to 5,246,000 
barrels in 1951 compared to 1,448,000 in 1950. 

Of the larger fields (those producing over 10,000,000 barrels), all 
except Buena Vista and Kettleman North Dome increased their 
output during 1950. Both in quantity (4,726,000 barrels) and per- 
centage (28.6) the Cuyama-Russell Ranch field showed the greatest 
increase. However, the Wilmington field easily maintained its position 
as the greatest producing field in the State, increasing its output by 
4,572,000 barrels (10 percent) to a total of 50,806,000 barrels. Pro- 
duction in several smaller fields increased substantially, during 1951 
with Tejon Ranch, Lompoc, and Zaca Creek more than doubling 
their 1950 rate and Sansinena almost doubling. Although not gen- 
erally of large magnitude, there were decreases in production in a 
great many of the smaller fields. 
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TABLE 18.—Production of crude petroleum in California, 1947-51, by district 
and field, in thousands of barrels 


[American Petroleum Institute] 


District and fleld 1947 1948 1949 1950 1951 1 
San Joaquin Valley: 
A A Se 4, 488 4, 019 2, 920 2, 931 3, 516 
Buena Vista.........-...---.-.-.--.---- 17, 265 16, 596 13, 907 12, 032 11, 168 
Coalinga: AAA Secon e 33, 754 35, 818 33, 266 31, 210 31, 957 
Coles Levee 2.........................- 7, 225 6, 501 7,239 7, 207 7,224 
Cuyama-Russell Ranch................]..-...-.-..- 842 8, 066 16, 504 21, 230 
lonia) E A eee 4,124 4, 107 4, 126 3, 914 4,867 
EIE HIIIS..-.-2 521i weno eR Ine 2, 334 2, 118 3, 057 2, 700 2, 459 
TFrulvale:.. 2.2: co cu Sue SUN 2, 391 2, 383 2, 720 2, 827 3, 312 
Gosford-East.............--....--------|._---------- 382 680 831 
Gresley AA 4, 288 5, 100 4, 750 4,061 4, 615 
Gl A AD 1, 553 1, 264 979 819 
Kern River-Kern Front................ 6, 979 8, 240 6, 934 6, 461 7, 984 
Kettleman North Dome............... 13, 480 12, 832 11, 739 10, 467 9, 
Lost HIIIS. oo cocoosorinonitas See 1, 922 2, 7 2, 383 2, 019 2, 084 
Mebettriek -00ean 9, 941 10, 606 6, 509 5,774 6, 309 
Midwag Bunset 15, 660 15, 165 12, 758 11, 431 12, 619 
Mountain View.......................- 1, 894 1, 307 1,199 1, 240 1,173 
Mount Poso 5, 151 4, 567 4, 216 3, 809 3, 451 
Poso Creek............................ 1, 325 1, 286 785 830 1, 196 
Raisin Oits . 962 1, 093 1, 356 1, 613 1,749 
Rio BI&VO.. eee oleo 4,576 4, 430 4, 229. 3,748 4, 089 
Riverdale 000MM 1, 546 1, 155 966 780 781 
Round Mountain. 3, 2, 2, 438 2,167 2, 056 
Tejon Ranch.........................-- 1, 187 1, 133 861 3705 3 2,078 
Ten Section... 2, 829 2, 379 2, 351 2, 076 1, 877 
Other San Joaquin Valley ............- 7, 955 8, 360 8, 692 8, 002 7, 999 
Total San Joaquin Valley..........-- 155, 914 156, 845 148, 828 146, 097 156, 442 
Coastal district: 
Aliso Canyon.......................... 1, 219 1, 226 1,275 1, 455 1, 986 
Cat CGengon. 2 eee 4, 424 5, 897 5,175 4, 632 6, 324 
Del Vall. c ceased coos cala EE 3, 060 3, 516 3, 283 1, 261 1, 677 
o L2 Lll. lll. 2, 576 2, 681 2, 681 2, 313 1, 920 
Gato Ridge............................ 1,314 1, 279 1, 150 933 1, 030 
LODIDOO escocesa ¿do os oe 1, 660 2,320 203 . 988 2, 482 
Newhall-Petrere....................... 2,397 2, 726 3, 185 2, 995 2, 865 
OTC EEN 1, 636 1, 667 1, 717 1, 362 1, 476 
Padre Canyon........................- 1, 170 2, 092 2, 655 2, 462 2, 242 
EE 1,344 1, 158 1, 264 1, 304 1,319 
San Miguelito_..-.---..-....-.-------- 1, 874 1, 832 2, 350 2, 895 4, 464 
Santa Maria Valley.................... 9, 518 7, 269 5, 667 4, 509 4, 479 
South Mountain....................... 1, 844 2, 072 2, 463 2, 382 2, 207 
Ventura Avenue...................-..- 17, 754 17, 738 21,040 20, 985 23, 301 
Zaca Oreek. .... see. 179 612 658 5 1, 648 
Other Ooastal.......................... 4, 144 5,315 10,311 11, 707 13, 185 
Total COoastal........................ 56, 181 59, 400 65,077 62, 829 72, 605 
Los Angeles Basin: 
Brea Olinda.........................-. 4, 449 5, 286 5,213 4, 533 5, 402 
OO uices AA 7,277 7, 981 6, 450 5,717 5, 895 
Dominguez.......-......---.---------- 5, 436 4, 818 4,743 4, 602 4, 286 
Huntington Beach..................... 18, 201 20, 821 21, 035 20, 568 22, 465 
Tnglewood 4, 330 4, 420 5, 064 4,879 4, 951 
Long Beach............................ 8, 596 8, 159 8, 349 8, 432 8, 498 
Montebello...........................- 2, 696 2, 407 2, 346 2, 185 2, 014 
et un 12. x.9-o A 2, 630 2, 412 2, 242 1, 785 1, 575 
Richfleld.....—. sororem e oo RAcw 2, 418 2, 272 2, 347 2, 364 2, 425 
Rosecrans.................. eee eee ee 1, 684 1, 695 4 2, 247 4 1, 991 4 1, 040 
Sansinena................. cL le cel. 22 19 125 531 1,037 
Santa Fe Springs.....................- 5, 914 5, 512 5, 327 5, 288 5, 131 
ET EE EE 4, 042 4,150 4,381 4, 286 4,118 
OTPAN EES 2, 938 2, 862 2, 762 2,615 2, 522 
Wilmington........................-.-. 47,674 48, 317 43, 509 46, 234 50, 806 
Other Los Angeles Basin............... i 3, 238 2, 897 2, 671 2,65 
Total Los Angeles Basin............- 121, 087 123, 829 119, 037 118, 681 125, 420 
Total Oalifornia..............--....-- 333, 132 340, 074 332, 942 827, 607 354, 467 


1 Preliminary figures. 

2 Includes Tupman. 

3 Includes Willow Springs, 
4 Includes Athens, 
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The need for an effort to provide increased crude-oil productive 
capacity in California were reflected in the higher rate of drillin 
activity during 1951. The number of wildcat wells drilled was up 
22 percent to a total of 551, and the number of development wells 
rose 31 percent to 1,810. Somewhat greater success in finding oil 
was also achieved, with 12 percent of the wildcats resulting in pro- 
ducers during 1951 versus 10 percent in 1950; comparable percentages 
for developmental wells are 92 and 90. 

Colorado.—Production of crude oil during 1951 resumed a relatively 
sharp rate of increase that was interrupted temporarily in 1950. 
Total output of 27,225,000 barrels was 17 percent greater than in 
1950' and represented a new record for the State. Of the total in- 
crease of 3,922,000 barrels, 2,982,000 was concentrated in the Rangely 
field. The rate of increase over 1950, 17 percent, was greater han 
that for.the entire country. Colorado maintained its position as the 
eleventh most important producing State and supplied 1.2 percent of 
total production. Other changes in individual fields were minor and 
varied, except that the addition of eight new fields of as yet unknown 
potential resulted in a sharp rise in the “other fields” category. 

Wildcat completions during 1951 totaled 143, but only 9 were oil 
producers and 6 were gas wells. These figures compare with 56 
wildcats, 6 producers, and 3 gas wells in 1950. Of development wells, 
146 were drilled in 1951 against 43 in the preceding year, and the 
number of oil producers rose even more sharply—from 16 to 94— 
and gas wells dropped from 9 to 6. 


TABLE 14.—Production of crude petroleum in Colorado, 1947-51, by flelds 
{Thousands of barrels] 


Fort Maud- 


Rango- | Wal- | Wilson | Other 
Wel- | watha Gulch | ft ly den Total 
lington 


Pow- 
zear Wook Creek | fields ! 


1 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 
3 Preliminary figures. 


Florida. The production of oil, of small volume, increased from 
441,000 barrels in 1949 to 487,000 in 1950 and 596,000 barrels in 1951. 
Drilling fell off sharply from 13 completions (10 of them wildcats), 
ege in 1 oil well in 1950 to 2 wildcats in 1951, both of which 
prove : 

Ilinois.—Crude-oil production continued the decline that began 
in 1947, and total output of 59,827,000 barrels (Oil and Gas Journal 
data) during 1951 was 4 percent less than the 1950 total. Although 
the great majority of the individual fields showed a substantial 
decreases during 1951, there were notable exceptions. Output of the 
Benton field (2,205,000 barrels) was more than 5 times the 1950 
figure, Dale’s output about doubled, and New Harmony’s production 
increased almost 50 percent. Albion and Phillipstown fields showed 
more moderate increases. 


956 MINERALS YEARBOOK, 1951 


There was a moderate increase in the number of wildcat wells 
drilled during 1951 to 873 from 810 in 1950, but the number of oil 
producers completed fell to 103 from 104. The number of develop- 
ment wells drilled declined sharply from 2,013 in 1950 to 1,551 in. 
1951, and the number resulting in oil producers showed an even 
greater relative decrease from 1,176 to 815. 


TABLE 15.—Production of crude petroleum in Illinois, 1947-51, by fields, in 
thousands of barrels 


[Oil and Gas Journal] 


Field 1947 1948 1949 1950 1951 
AlDION EEE cess tenons acca E ease 663 595 979 1, 187 1, 231 
Ta E 773 664 532 2, 
A A E Lec 1, 313 1, 210 1, 062 887 687 
Bridgeport. .-------------- 2-0-0 2, 267 1, 905 1, 943 2,012 1, 936 
Oeniralla...... ecol ron sn 1, 456 1, 251 1, 712 1, 250 946 
Clay Oity-Noble....---------------------- 5, 833 , 585 8, 347 8, 142 1 7,031 
Dale-Hoodvllle............................ 1, 341 1, 923 1, 300 1, 187 2 2, 215 
East te e wee REECSA E Ru 343 1, 102 1, 905 1, 050 
Johnsonville.........--..---..-------.-..-- 936 1, 173 §29 664 
LOUdeBD A A sa: 7, 385 6, 715 6, 077 7, 436 6, 127 
E a as 1, 057 1, 080 988 872 787 
New Harmony-Keensburg................. 3,217 2, 918 2, 783 2,376 3 3, 504 
Phillipstown.............................- 829 1, 032 861 829 1, 092 
A A 1, 100 1, 236 1, 381 1, 532 1, 530 
Sailor Springs.....--..-.-.--.-.-----....-- 688 1, 320 2, 371 1, 833 1, 445 
BAl6In  -— aue eho A Sedna 5, 239 4, 706 4, 106 3, 726 3, 404 
Other TOL i eulos n e EDO LAS TS 31, 020 27, 217 26, 798 26, 519 24, 186 
Total Illinois........................ 65, 460 64, 032 64, 086 62, 103 59, 827 

1 Clay City only. 

2 Dale only. 

$ New Harmony only. 


Indiana. —Production of crude oil during 1951 totaled 10,597,000 
barrels, only a slight change from the preceding year's total of 
10,699,000 barrels. Of some significance is the fact that production 
accelerated during the latter half of the year. There was also little 
change in exploratory drilling, with 559 wildcats completed compared 
with 570 in 1950. Developmental drilling was off sharply; however, 
the 810 wells completed in 1951 represented a decrease of 154 from 
1950, and the 370 oil producers completed showed a decrease of 132. 


TABLE 16.—Production of crude petroleum in Indiana, 1947-51, by months 


(Thousands of barrels} 

Year Jan. | Feb. .| Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. |Total 
1947..........--....- 538 | 476 522 | 520 601 516 | 503 | 492] 504 | 484 507 | 6,095 
lr EE 504 | 476 520 | 547 | 550 | 570 | 577 | 635 | 679 | 663 | 725 | 6,974 
1049..............-- 667 | 620 734 | 855 792 | 804 | 864 | 845 | 041 915 924 | 9,696 
1950. ...........-.-- 813 | 775 905 | 929 | 879 | 935 | 048 | 882 | 959 | 858 | 886 [10,699 
1951 1............... 805 | 629 819 | 884 | 854 | 939 | 997 | 973 |1,008 | 934 | 926 [10,597 


1 Preliminary figures. 


Kansas.—The 114,094,000 barrels (Oil and Gas Journal data) of 
crude oil produced during 1951 was an increase of 6.4 percent over 
1950 and an alltime record for the State. In spite of this record rate 
of output, Kansas’ share of total United States production fell from 
5.5 percent in 1950 to 5.1 percent. Most of the increase in production 
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was achieved in the smaller fields included in the “Other” classifica- 
tion, although the production in the Gorham and Morel fields each 
increased approximately 1 million barrels. 

There was a substantial increase in drilling activity during 1951; 
4,501 wells were completed compared to 4,010 in 1950. Wildcat com- 
pletions rose from 816 to 1,006, and the number of development wells 
was up from 3,194 to 3,495. However, the degree of success reached 
in drilling remained unchanged for development wells with about 58 
percent of the total number drilled resulting in oil wells in both years, 
whereas for exploratory wells the proportion of producers fell from 
15.7 percent in 1950 to 13.8 percent in 1951. 


TABLE 17.—Production of crude petroleum in Kansas, 1947-51, by fields, in 
thousands of barrels 


[Oil and Gas Journal] 

Field 1047 1948 1049 1950 1951 
Bemis-Shutts.........-...-.--------------- 6, 057 5, 748 4, 560 4, 681 4, 287 
BIoOMer.-.--.----- ewe eee one a 3, 045 3,161 |. 2, 492 2, 716 2, 782 
Burneti. A ood eee wee eevee 8, 120 4, 996 3, 497 2, 747 3, 044 
Burrton-Haury...........................- 1,078 1, 024 1, 211 1, 127 1, 026 

A Ere un VIN RP dees Nea ees 2, 644 2, 583 3, 258 3, 078 2, 786 
RI.Dorado-......ocoecoeoceqUcewec e OdEwDhck 2, 704 3, 026 9, 084 8,019 , 20; 
"sq A SN A O 735 801 908 1, 243 1, 135 
Geneseo-Edwards. ........................ 3,733 3, 519 2, 803 2, 960 , 00 
GOTDAIM...caoocoonrcr coordine To 1, 880 1, 667 1, 445 1, 406 2, 452 
Hall-Gurnoey.............................. 8, 414 3, 485 8, 433 3, 159 8, 037 
Kraft-Prusa......................- LL Lll. 0, 425 6,871 5, 463 5,870 6, 326 
A A eebe 1, 641 1, 717 1, 399 1, 337 2, 901 
y CP ENCOPE A M te 1,397 1, 300 1, 246 1,484 | . 1, 822 
T. oot URL A RCM UNSER 5, 195 4, 824 4, 597 5, 147 4, 950 
Stoltenberg................................ , 304 2, 483 2, 098 1, 962 1, 760 
DD EE 11, 371 10, 404 , 905 8, 645 7, 686 
Other flelds................................ 47,030 50, 114 49, 733 56, 639 61, 897 
Total Kansas.......................- 104, 328 107, 813 100, 132 107, 220 114, 094 


Kentucky.—During 1951 crude-oil production reached a new record 
high of 11,622,000 barrels, 1,241,000 barrels or 12 percent greater than 
in 1950. There was a nominal increase in the number of wells drilled 
from 1,150 in 1950 to 1,309 in 1951, and the number of successful wells 
showed an almost parallel increase from 516 to 524. 


TABLE 18.—Production of crude petroleum in Kentucky, 1947-51, by months 
[Thousands of barréls] 


3, __EEERR0 a | re | es |? ed 


80 
1,021 923 
1,148 |1,060 |1, 046 


ar c^ 


1 Preliminary figures. 


Louisiana. —Production of 231,838,000 barrels of crude in 1951, a . 
new record quantity, was 11 percent above the 1950 total of 
208,965,000 barrels, whicb in turn was about 10 percent over the 1949 
output. Crude credited to the Gulf Coast area, about 80 percent of 
the State total, increased by 15 percent from 164,755,000 barrels in 
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TABLE 19.—Production of crude petroleum in Louisiana, 1947-51, by district 


and field 
[Thousands of barrels] 
District and field 1949 1950 1951 1 
Gulf Coast: 
Anse la Butte.......--.---.-..-......- 2, 160 2, 194 2, 442 
Avery Island.......................... 2, 376 2, 649 3, 018 
A AAA 3, 468 3, 450 3, 294 
IN BE, E eceee sa cucet 376 1, 986 2, 428 
Bay St. Elaine........................ 2, 055 2, 230 2, 672 
Bayou BIU6.....-oa aeuo n Re vn se 805 1, 071 1, 122 
Bayou Mallett........................ 711 874 1, 253 
Bayou SAO. coco sota ce y Ru RED adn 4, 996 4, 737 5, 139 
Caillou Island......................... 4, 135 5, 335 6, 499 
Charenton-.--..-.--------------2---0- 1, 512 1, 361 1, 136 
David Hl eieiei ee dd 1,170 1,128 
Delta Farms: ss 7, 581 7, 648 7, 190 
og LAKO...- cc oasis ronca rar 556 901 1, 320 
East White Lake 1, 217 1, 321 1, 443 
PAN A RS Ee 2, 381 2, 136 2, 083 
A emend AES 1, 246 1, 214 1,178 
Garden Island......................... 509 1,614 1, 583 
Ale EE 1, 717 1, 539 1, 460 
Golden Meadows...................... 4, 156 5, 020 4, 864 
Good H0p6...-......-. 2.222220 2f ec 2, 177 2, 240 2, 434 
Grand Bay............................ 9, 590 3, 766 3, 853 
Queydàün....... eee eee ee re c ern 2, 115 2, 217 2, 325 
HackberfůTy....--... IM Qo e ne ceet ch oe 3, 626 3, 519 3, 621 
Horseshoe Bayou...................... 1,178 . 1,246 1, 346 
OW De c. oco A neue 2, 212 1, 947 2, 382 
Jeanerette............................. 807 947 1, 067 
FO AA A e eee 1, 207 1, 104 893 
Dantio-. 2c occa ceva iene E A 4,017 4, 332 4, 489 
Lake Chicot...------ socio comarcas 1, 083 1,031 1, 105 
A AA 1, 1, 625 2,173 
Lake Salvador......................... 1, 842 1, 972 2,086 
Deaville: :..-- eeu era barracas 1, 910 2, 112 2, 205 
ENS MA GE 306 1, 331 2,057 
Now mro, 1,577 1, 462 1,470 
North Crowley.......................- 1, 763 1, 767 1, 659 
p Do ML E 3, 698 3, 649 3, 626 
Pine Emile eessen ner e nene 1, 416 1, 168 1, 048 
Point-a-La-Hache. ...........---------|------------ 304 1, 603 2, 484 
IN EE 1, 456 1, 470 1, 438 
Quarantine Bay. ....................-. 3, 445 9, 725 3, 060 
Romro Pass... nes cce A | ntn nes <esie|eoeeeeesses: 606 2,315 
Ee EE 1, 629 1,577 1,793 
Section 28........----..--------.------ 1, 103 , 296 1,117 
Sunshine. .< ci cose ce scacko euo Roe as] e nere 152 771 1, 257 
KE 3, 077 3, 788 3, 321 
Unlvyersity tee ease cn cade 2, 844 2, 840 2, 203 
Mei e erobresuuse d Esa deccieE Cue 4, 614 5, 001 5, 742 
Wille Platt6....—.-.. 2 ee ees 1, 969 1, 888 1, 462 
Ketti 3, 740 3, 872 3, 960 
Weeks Island.........-. ce eere een somos 2, 922 5, 183 8, 199 
A dee —— 2, 281 2, 404 2, 936 
West Cote Blanche.................... 1, 827 1, 704 2, 392 
West Lake Verrett...................- 1, 303 1, 472 1, 782 
White Cüstlo..... accen e ner Re 1, 594 1, 692 1, 672 
Other Gulf Coast 2... ................. 30, 984 37, 978 49, 632 
Total Gulf Coast.................... 146, 433 104, 755 188, 756 
Northern: 

Big Crook... -...o cec ccc 2aseoe gru os 1, 604 1, 443 1, 468 
Caldo orar , 969 5, 4, 972 
SI EE 7, 545 6, 6, 679 
Haynesville............................ b, 339 5, b, 480 
Lake St. John......................... , 300 6, 69 5, 871 
Lisbon A EUR AV Mes EU 1, 703 2, 216 1, 481 
bereede eege 2, 438 2, 328 2, 302 
E AAA ON PLE 2, 625 2, 490 2, 204 
Ree 1, 806 1, 085 -656 
A mM A 1, 302 1, 186 1, 043 
AS A A AA 400 558 723 
Other Northern 2.....................- 7, 212 8, 343 10, 113 
Total Northern...................... 44, 303 44, 210 43, 082 

Total Loulsiana. ..................-- 190, 826 


1 Preliminary figures. 

2 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 
3 Includes Hemphill, Trout Creek, and Jena. 

4 Includes Little Creek and Summerville. 
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1950 to 188,756,000 in 1951, whereas, conversely, the quantity pro- 
duced in Northern Louisiana registered a small decline from 44,210,000 
barrels in 1950 to 43,082,000 in 1951. 

Gulf Coast fields that reported important percentage gains in crude 
production in 1951 over 1950 were the Caillou Island, lowa, Lake Pelto 
Main Pass, Point-A-La-Hache, Romre Pass, Sunshine, Weeks Island, 
West Bay, and West Cote Blanche. In addition, various small 
fields, taken together, accounted for an increased production of 
11,650,000 barrels, a gain of 31 percent over the 1950 total for this 
group. Main Pass, Point-A-La-Hache, and Sunshine, first reported 
in 1248, developed into fairly important producing fields in 1950 and 
1951. Romre Pass, with first production in 1950, had a large in- 
crease in 1951. 

In the Gulf Coast area, 991 wells were completed in 1951 compared 
with 1,126 in 1950. The proved oil wells totaled 583 in 1951 and 720 
in 1950. The number of wildcat wells drilled in the same area in- 
creased from 166—49 of them oil wells—in 1950, to 169—41 oil wells— 
in 1951. New pools discovered totaled 24 in 1951 and 32 in 1950. 
Shell 1 Gonsulin, 41—14s-7e, in Iberia Parish was drilled to a record 
depth of 15,336 feet in 1951 to produce oil in the Miocene formation. 

Only 3 of the 11 major fields in Northern Louisiana showed in- 
creases in P esie in 1951 over 1950, and the gains for 2 of these 
were trivial. Various small fields grouped together were credited with 
a gain of 21 percent in 1951 over 1950, an increase that counteracted 
the net decline in the main producing areas. 

There were 1,249 wells drilled in Northern Louisiana in 1951 com- 
ared with 1,327 in 1950. The number proved for oil also declined 
rom 773 in 1950 to 635 in 1951. Wells drilled in wildcat areas in- 

creased from 136 in 1950 to 210 in 1951, and this exploratory drilling 
resulted in 17 oil wells in both years. New pools discovered in the 
area declined from 17 in 1950 to 12 in 1951. 

Michigan.—The decline in crude-oil production evident since 1948 
continued in 1951, when the total (13,923,000 barrels) was 12 per- 
cent below the 1950 output of 15,826,000 barrels. All fields in the 
State reported lower production in 1951 except East Norwich and St. 
Helen, where gains were only moderate. The 746 wells completed 
in the State in 1951 were somewhat below the 1950 total of 897. Those 
proved for oil totaled 223 in 1951, a number well below the 348 re- 
ported in 1950. Wildcat wells declined from 338—29 of them oil 
wells—in 1950 to 332, of which 19 proved to be oil producers in 1951. 
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TABLE 20.—Production of crude petroleum in Michigan, 1947-51, by fields, in 
thousands of barrels 


[Michigan Department of Conservation] 
"Past | Kaw- | Ki 
Beaver| Cold- | Deep | E*st | Kaw- | Kim- | pont. | Reed | St. 


Year Creek | water | River les kaw " pu water | City | Helen | Lak 


ae: | eee, | crm EE E || mm nme | ee, | crm emm | nr ie aa È eee ma [| carm a 


1947... 15 | 1,746 | 2, 872 858 725 888 |....... 2, 209 


50 

1048........... 370 | 2, 212 2, 885 336 804 | 1,614 302 | 1, 282 59 

1049........... 904 | 1,673 | 2,396 322 755 | 1,119 | 1,333 944 157 

950........... 794 | 1,635 | 2,080 331 722 847 | 1,410 752 354 

19511......... 641 | 1, 488 | 2,029 384 631 569 718 646 388 
1 Preliminary figures. 


Mississippi.—Crude-oil production: during 1951—37,039,000 bar- 
rels—represented a decrease of 1,197,000 barrels or 3 percent from 
the preceding year. The first 4 months showed increases, compared 
with 1950; thereafter each month showed a decrease. 

A moderate increase occurred in drilling activity during 1951, with 
374 wells drilled compared to 313 wells in 1950. The number of oil 
wells completed increased from 124 to 137. 


TABLE 21.—Production of crude petroleum in Mississippi, 1947-51, by months 
[Thousands of barrels) 


Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Total 
1047 S 3, 158| 3, 309/34, 9 
1948...............- 3, 956| 3, 956/45, 761 
1049. ............... 38, 017| 3, 050137, 966 
IN gege sur 3, 220] 3, 248/38, 
A cR 3, 3, 100/37, 039 


1 Preliminary figures. 


Montana.—During 1951 crude-oil production rose somewhat from 
the low rate of the preceding year, but the total (8,922,000 barrels) 
was less than in 1948 and 1949. Changes in the rate of well comple- 
tions were minor, with 262 wells completed in 1951 compared to 270 
in 1950. 


TABLE 22.—Production of crude petroleum in Montana, 1947-51, by fields, 
in thousands of barrels 


[Montana Oil Conservation Board] 


Bi 
Wa 


Cat 
Creek | Bank 


Bowes 


lnc d e a Lcd Lnd | TS as || A 


ee d ene e e rr lo sg rd e gp er eevee 


e se eeegeel Æ Jeeeeeeee 


1 Includes crude oil consumed on leases and net change in stocks held on leases for entiro State. . 
2 Preliminary figures. 


Nebraska.—Although total crude-oil production during 1951 reached 
a new peak of 2,408,000 barrels—56 percent over 1950. —the trend was 
downward during the year, and for each month after August output 
was less than in the comparable month of 1950. 
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Drilling activity was up sharply during 1951, with 241 wells com- 
pleted compared to 171 in 1950. The increased exploratory activit 
was even more marked, with 134 wildcat wells drilled compared wit 
82 in 1950. 


TABLE 23.—Production of crude petroleum in Nebraska, 1947-51, by months 
[Thousands of barrels} 


.| Oct. | Nov. | Dec. 


! Preliminary figures. 


New Mexico.—Crude-oil production during 1951 rose to a new 
record of 52,729,000 barrels (Oil and Gas Journal data), about 11 
percent above the rate that had prevailed for the preceding 3 years. 
Almost all the increase is attributable to the “other” fields, that is, 
fields that are too small to be significant individually but that, in 
New Mexico, contribute one-third of the total production. 

The number of wells completed rose to 773 in 1951 from 607 the 
preceding year, but this increase is attributable to the large number 
of gas wells drilled in the Northwest section of the State. "The number 
of oil wells completed actually fell from 396 to 350. 

There was great activity in wildcat drilling, expecially in the 
Southeast part of the State, where the important Permian Basin 
extends over from Texas. Wildcat wells totaled 105 in 1951, com- 
pared with 79 in 1950, and 90 were in the Southeast area, most of 
them in Eddy and Lea Counties. 


TABLE 24.—Production of crude petroleum in New Mexico, 1947-51, by district 
and fleld, in thousands of barrels 


[Ol and Gas Journal] 
District and field 1947 1948 1949 1950 1951 

Southeast: 

o AMET 1,647 1, 460 1, 280 1, 059 988 

un A AA 1, 360 2, 660 3, 015 2, 143 2, 615 

eer eege, ve SN Sie sg o get 3, 332 6, 236 6, 742 5, 538 5, 037 

o ARS A 5, 796 5, 860 , 414 3, 898 1 10, 590 

Grayburg-Jackson...........-.-.---.-- 1, 935 1, 869 1, 763 1, 1, 645 

i600 AO EEN 3, 562 3, 841 8, 732 3, 924 4, 

Leuglio-Mattix:..-...—...... lll lr. 1, 122 1, 075 1, 126 1, 546 1, 700 

UA AE EEN 2, 119 2, 033 2, 042 2,011 1, 829 

Nrantineni- A 6, 541 6, 902 6, 488 6, 16 (1) 

A PEN A 1, 208 1, 584 1, 568 1,378 1, 178 

RON SMe A 4,099 4, 604 4, 449 4,546 4, 865 

Gus AOS AAA 7, 854 9, 708 10, 714 13, 023 17, 835 
o EE 405 375 

Total New Mexleo.................- 40, 970 47, 607 47, 677 47,316 52, 729 


1 Monument included with Eunice. 
2 Bureau of Mines data. 


New York.—Crude output during 1951 was 4,254,000 barrels, 
111,000 barrels greater than in 1950. The increase, although slight, 
represents the first such change since 1946 and probably reflects the 
more general application of improved methods of secondary recovery. 
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Drilling activity showed little change during 1951, with 627 wells 
completed (320 oil wells) compared to 657 (337 oil wells) in 1950. 


TABLE 25.—Production of crude petroleum in New York, 1947-51, by months 
(Thousands of barrels] 


1 Preliminary figures. 


Ohio.—The downward trend in crude-oil production continued for 
the third successive year, and 1951 output (3,097,000 barrels) was the 
lowest since 1946. Drilling activity also decreased, with 971 wells 
completed in 1951 compared to 1,027 in 1950. 


TABLE 26.—Production of crude petroleum in Ohio, 1947-51, by months 
[Thousands of barrels] 


1 Preliminary figures. 


Oklahoma.—Crude-oil production during 1951 increased 14 percent 
over the preceding year to a total of 186,866,000 barrels (Oil and Gas 
Journal data), the highest since 1937. Of the total increase of 
23,023,000 barrels, the smaller fields, reported collectively, contributed 
11,704,000 barrels, Sholem-Alechem 2,012,000 barrels, Fox-Graham 
p barrels, Elk City 2,360,000 barrels, and Velma 5,862,000 

arrels. ; 

Although wells completed in Oklahoma increased from 5,459 in 
1950 to 5,626 in 1951, those producing oil declined by 6 percent from 
3,304 in 1950 to 3,109 in 1951. Wildcat wells declined slightly from 
E in 1950 (163 producing oil) to 830 in 1951, of which 124 were oil 
wells. 


TABLE 27.—Production of crude petroleum in Oklahoma, 1947-51, by flelds, in 
thousands of barrels 


[Oil and Gas Journal] 


PVP ae | aE || grt 


Se e SOG SC FSS SS en gr der et én di om ër mr gr dr on ap E e gp or en zg gr on dp gp vm 


Brock-West............-..--. eee eee 982 
al AAA AA A 

Cache Creek. ................------------- 1, 289 

Qement PME ,091 4,127 

Ooo0n Oreak. li asses censu A 1, 363 1,432 
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TABLE 27.—Production of crude petroleum in Oklahoma, 1947-51, by fields, in 
thousands of barrels—Continued 


Field 1947 1948 1949 1950 1951 
Cumberland. e 0- -2-2-2400 3, 048 3, 955 3, 275 3, 628 3, 475 
TT SN EAS A 2, 839 2, 862 , 726 2, 750 2, 816 
Edmond. A A 545 434 
¡AT A AS EDS 63 788 5, 066 7, 426 
oO AE A A A A AAA PA 370 891 
Mo eL i ub d Pied 1, 287 1, 141 1,076 1,026 
Fox-Graham. ............................. (1) ( 414 23 3, 196 
A A OS 2, 568 2, 610 2, 587 2, 551 2, 502 
LGE TEE 2, 431 2, 629 2, 52 2, 382 2, 267 
(2,417 RA A ewe en 1, 672 1, 633 2 2, 716 4, 320 3, 694 
Hoover-Northwest . ...........-........... 9 766 1, 034 
bitte oe Sime Acie eines ae oe 522 1, 758 2, 250 1, 1, 725 
Lone Oroee .......----------------------- 1, 497 1, 199 1, 023 
A A IN CO 694 589 70 
Oklahoma City. .......................... 9, 670 8, 548 7, 703 6, 785 6, 303 
Pauls Valley. ............................. 2, 399 2, 162 , 188 1,091 957 
EE 839 89 712 728 
Ringwood. ...............-................ 87 260 1, 027 2, 288 
le district: 
OWES ee dees 1, 172 1, 262 1,176 1, 201 1, 178 
Little River........................... 1, 432 1, 416 1, 194 1, 016 
Wan obs 1, 356 1, 330 1, 283 1, 405 1, 560 
Seminole City............................. f 1,086 1, 441 1,1 1, 207 
Sholem-Alechem. ......................... 5,196 0, 497 8, 545 10, 557 
South Burbank... ......................... 1, 455 1,076 90 8 776 
1 EE MN PNEU 1, 119 8, 705 8, 456 8, 378 
b CT ,1 13, 225 10, 134 10, 227 16, 089 
West Edmond. ........................... 14, 936 9, 322 5, 47 3,91 8, 482 
OF MMC ca oh EOM NT NS 1, 2, à 1, 655 
Yale-QU8y EE 772 828 796 825 1, 362 
Other flelds. . .....................-....... 64,013 71, 356 68, 082 76, 481 88, 185 
Total Oklahoma..................... 142, 004 164, 680 150, 008 163, 843 186, 866 


1 Included with **Other fields.” 
2 Includes Bayou. 


Pennsylvania.—After a slight increase in 1950 over 1949, the down- 
ward trend in crude-oil production was again evident in 1951, when 
the total of 11,150,000 barrels was 6 percent below the 1950 output of 
11,859,000 barrels. There were 1,738 wells completed in 1951 com- 
pared with 1,581 in 1950. The 1951 developments resulted in 776 oil 
wells, 239 gas wells, and 70 dry holes. 


TABLE 28.—Production of crude petroleum in Pennsylvania, 1947-51, by months 


[Thousands of barrels] 
Year Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 
IM NN ee 1,110 | 920 {1,017 |1,069 [1,081 {1,057 11,110 |1,056 |1,072 |1,120 | 994 |1,084 |12, 690 
1048. co ewe o cz 1,021 | 961 |1,115 |1,089 |1,071 |1,093 |1,083 |1,073 |1,048 |1,047 |1,046 |1,020 |12, 667 
1049... sz scc- 983 | 916 |1,029 | 970 | 956 | 959| 919 | 980 | 922| 940 | 884 | 916 |11,374 
0 AA 949 | 846 | 971 | 963 [1,034 |1,010 [1,022 {1,041 |1,011 [1,041 | 980 |1,001 [11,859 
AER ocios 1,017 | 886 | 976 | 947 | 977 | 945| 928 | 0963 | 866 | 989 | 887 | 769 |11, 150 


1 Preliminary figures. 


Texas.—The State was credited with nearly half (45 percent) the 
total crude-oil production in 1951, when the total of 1,010,128,000 
barrels was 22 percent over the 1950 output of 829,874,000 barrels. 
Important increases in crude output were reported for all districts 
except the Panhandle, where there was a 6-percent decline. The 
production gain in West Texas in 1951 was outstanding—-33 percent— 
followed by South Texas with a 23-percent increase and the Gulf 
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Coast with an expansion of 20 percent. Central Texas showed an 
18-percent gain, and production in both the East and North Texas 
districts were up by 13 percent. | 

There was only à nominal gain in the number of wells drilled in 
Texas in 1951, with a total of 16,615 compared with 16,509 in 1950. 
All areas except the North Central and the Panhandle showed small 
gains in wells drilled in 1951 over 1950. Oil-producing wells drilled 
declined from 10,665 in 1950 to 10,086 in 1951, whereas proved gas 
wells increased from 647 in 1950 to 726 in 1951. There was & 12-per- 
cent gain in dry holes in 1951—-5,803 compared with 5,197 in 1950. 
The average footage for all wells increased from 4,340 to 4,601 feet 
in 1951. 

Gulf Coast.—This district, which accounts for about a fourth of the 
Texas crude, was credited with a production of 239,104,000 barrels 
in 1951, or & fifth more than the 1950 total (199,263,000 barrels). 
Of the numerous fields in the district only nine of them showed losses 
in 1951 comparen with 1950. These declines were all trivial except 
in the Bay City, down 17 percent, South Liberty, lower by 19 percent, 
and West Columbia, a drop of 11 percent. Fields, showing largest 
gains in 1951 over 1950 and which produced relatively important 
quantities were: Anahuac, 14 percent; Chocolate Bayou, 21 percent; 
Conroe, 18 percent; Friendswood, 32 percent; Hastings, 25 percent; 
Old Ocean, 13 percent; Thompson, 26 percent; and West Ranch, 38 
percent. Numerous small fields grouped together, which accounted 
for about 28 percent of the district total in both 1950 and 1951, re- 
ported a gain of 21 percent in crude production in 1951 over 1950. 

Wells completed in 1951 totaled 2,312 compared with 2,303 in 1950. 
Completions in 1951 were reported as 1,267 oil wells, 209 gas wells, and 
836 dry holes; the 1950 breakdown was 1,390 oil wells, 153 gas wells, 
and 760 failures. Exploration activities resulted in the discovery of 
110 new pools in the Gulf Coast area in 1951 compared with 92 in 
1950; and new pays reported totaled 69 in 1951 and 61 in 1950. 
Records show that 7 wells were drilled below 12,500 feet in 1951 and 
6 in 1950. 

East Texas.—Fields in the area produced 162,764,000 barrels of 
crude petroleum in 1951, a gain of 13 percent over the 1950 total of 
144,191,000 barrels, comprising about 16 percent of the Texas 1951 
production. Three fields in East Texas—Cayuga, Merigale and 
Rodessa—showed a lower output in 1951 than in 1950, whereas all 
others reported a gain. More than three-fifths of the crude was 
credited to East Texas proper, where the gain was about 3 percent in 
1951 over 1950. Secondary fields diles Important gains in produc- 
tion in 1951 were: Hawkins, 31 percent; Talco, 14 percent; and Van, 
32 percent. Various small fields grouped together reported a total 
of 19,160,000 barrels in 1951, a gain of 68 percent. 

The number of wells drilled in East Texas fields increased from 
1,152 in 1950 to 1,173 in 1951. Oil wells declined from 801 to 739, 
and the gas wells dropped from 51 to 30, whereas the dry holes rose 
from 300 in 1950 to 404 in 1951. Drilling activities resulted in the 
discovery of 20 new pools and 9 new pay sands in 1951 compared with 
13 new pools and 5 pay sands in 1950. Two wells were drilled below 
12,500 feet in 1951 and 1 in 1950. 2 

Central Texas.— Only a small proportion—about 1 percent—of the 
Texas crude production comes from this area; however, the 1951 total 
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of 11,517,000 barrels was 18 percent above the previous year. All 
fields reported gains, with the Luling field largest—21 percent. 

The number of wells drilled iu the area dropped slightly from 5,012 
in 1950 to 4,990 in 1951. The 1951 explorations resulted in the 
discovery of 2,424 oil and 50 gas wells. Dry holes totaled 2,516. In 
1950, 2,590 oil and 71 gas wells were brought in, and the dry holes 
numbered 2,351. There were 219 new pools and 19 new pays dis- 
covered in 1951, compared with 132 and 14, respectively, in 1950. 

North Texas. —Although crude production increased from 79,998,000 
barrels in 1950 to 90,208,000 in 1951—a 13-percent gain—the output 
for the area declined from about 10 percent of the State total in 1950 
to less than 9 percent in 1951. Wells completed declined from 2,982 — 
1,637 oil wells, 22 gas wells, and 1,323 dry holes—in 1950 to 2,667— 
1,378 oil wells, 11 gas wells, and 1,278 dry holes—in 1951. Wildcat 

illing, however, increased from 607 wells in 1950 to 862 in 1951. 
The larger share of the exploratory drilling in 1951 was cenfined to 
Archer, Young, Jack, and Cooke Counties, in the order named. 

Panhandle.—This was the only producing area to show a decline in 
1951, when the output of 31,287,000 barrels was 6 percent below the 
1950 total of 33,131,000 barrels. 

There was also a decline in drilling activities, as the 727 wells com- 
pleted were 18 percent below the 889 reported for 1950. A total of 
350 wells were proved for oil in 1951, 294 for gas, and 83 were dry. 
These results compare with 582 oil and 232 gas wells found in 1950 
and 75 dry holes. Thirty-six wildcat wells were drilled in 1951, and 
these proved only'2 oil wells. This record compares with 24 wildcats 
in 1950, which ae in 1 oil and 2 gas wells. 

Five wells were drilled below 10,000 feet in 1950; however, none 
below this depth were reported during 1951. 

South Texas.—Crude-oil production of 94,119,000 barrels in 1951 
was about 23 percent over the 1950 output of 76,826,000 barrels, and 
the quantity in each year represented approximately 9 percent of the 
State total. 

Wells completed in 1951, totaling 2,301, proved 1,253 for oul and 
118 for gas; the remaining 930 were dry holes. The comparative 
totals for 1950 were 2,155 completions, resulting in 1,185 oil and 124 

as wells and 846 dry holes. Three were wells sunk to over 12,500 
eet in 1951 compared with 1 in 1950. 

Wildcat drilling increased from 628 wells —97 proving oil, 97 gas, 
and 502 dry holes—in 1950 to 730—101 oil, 40 gas, and 589 dry holes— 
in 1951. ost of these exploratory activities were centered in Duval, 
Jim Hogg, Nueces, San Patricio, Starr, and Webb Counties. 

West Teras.—About 38 percent of the crude produced in the State 
came from this area in 1951, and the total (381,129,000 barrels) was 
a third above the 1950 quantity (286,696,000 barrels). Outstanding 

ains in production in 1951 were reported for Ector and Scurry 

ounties. The output credited to Ector County, which makes up 
part of the Spraberry trend of the Permian Basin, one of the richest 
known oil deposits in the country, increased by a third from 57,096,000 
barrels in 1950 to 75,918,000 in 1951. A similar gain was reported for 
Scurry County, the center of another important group of fields dis- 
covered in recent years, where the output has “skyrocketed” from a 
minor quantity in 1949 to 36,529,000 barrels in 1950 and to 48,478,000 
in 1951. Other counties and districts that showed important gains in 
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crude production in 1951 were Andrews, Crane-Upton, Gaines- 
Yoakum, Hockley, Pecos, and Winkler. 

In this area 5,112 wells were completed in 1951 compared with 
4,998 in 1950. Drilling activities proved 4,053 oil and 25 gas wells 
in 1951, and 1,034 were dry holes. The comparative record in 1950 
was 4,117 oil and 16 gas wells and 865 dry holes. Wells classed as 
wildcats numbered 669 (110 proving oil and 6 gas wells) in 1950 and 
844 (189 proving oil and 9 gas wells) in 1951. There were 64 wells 
drilled below 12,500 feet in 1951 compared with 37 in 1950 and 12 in 
1949. One well in Pecos County, a dry hole, was sunk to 15,468 feet 
in oe however, another in Upton County drilled to 13,400 feet 
struck oil. 


TABLE 29.—Production of crude petroleum in Texas, 1947-51, by district and 


field 
[Thousands of barrels] 
District and fleld ! 1947 1948 1949 1950 1951 2 
Gulf Coast: 

AMOS escitas dada 1, 581 1, 581 1, 080 715 1,073 
ADBlUB86. conoscan eR RECOERA SS 10, 663 10, 832 7,103 6, 801 7,727 
Barbers Hill........................... 1, 969 1, 944 1, 004 2,110 2, 038 
Bay City A A 1, 546 1, 903 1, 044 1, 510 1, 280 
Bloomington. ..................--...-- 249 1, 337 1, 704 1, 775 1, 034 
Bonnie View. .............-.......-..- 1, 178 1, 209 856 832 965 
Chocolate Bayou...................... 1, 613 2, 863 3, 529 4, 272 5, 166 
CONPO6 A asesor cas 21, 950 20, 519 11, 638 11, 943 14, 081 
Dickinson-Gillock..................... 2, 000 2, 287 2, 368 3, 493 4, 090 

yersdaló.---sleaconerccecesusdecesucs 953 1, 171 1, 393 1, 550 1, 449 
Esperson....--..--------.------------- 1,016 1,029 1, 220 1, 508 1, 496 

BERCHER AA 2, 232 2, 272 1, 905 1, 696 2, 053 
Falls Oity cece cont ecckchecewetestcs 1, 509 1,571 1,048 1, 101 1, 341 
Let WEE 2,770 2, 484 1, 529 1, 425 1, 948 
Fig Ridge. ............................ 1, 800 1, 236 860 783 937 
Friendswood.......................... 20, 007 20, 745 13, 178 11, 386 14, 989 
Goose Creek........................... 562 913 1, 766 2, 451 2,873 
Greta A A 4, 028 4, 338 3, 053 2, 858 8, 512 
Hastings. AA 21, 270 21, 643 14, 317 13, 247 16, 536 
A DOR MEUS ROCHE 1, 084 1, 89 1, 109 1, 1,671 
High Island. IE ciel esee e 1, 136 1, 315 1, 893 2, 380 2, 384 
BU A A A UR ue ES 1, 286 1, 520 1,781 3, 534 4,612 
Humble... dee eege ege Seet 762 1, 138 1, 272 1, 257 1, 246 
Ëer E 1, 374 1,052 812 716 827 
Livingston. AA A 1,895 1, 898 1,353 1,373 1, 395 
ÉIS 2, 229 2, 193 1, 482 1, 502 1, 803 
Lovell’s Lake.........................- 1, 556 1, 595 1,113 1, 220 1, 418 
MOFAdOÍO ocur sense sein 1, 925 1, 955 1, 254 1, 126 1, 339 
Manvel... c. -0-000022 --- 2, 725 2, 913 2, 108 2,011 2, 393 
E AAA 1, 783 1, 408 1,047 1, 139 2, 045 
RA e 5, 473 5, 5,096 , 521 6, 247 
Oyster Bayou......................... 2, 036 4, 218 2, 913 2, 418 3, 519 
Pierce Junction........................ 531 1, 285 1, 444 1, 782 
d ==. coria dba ze 2, 222 2, 281 1, 675 1, 944 2, 291 
Racoon Bend.......................... 2, 722 2, 492 1, 785 1, 657 1, 874 
Refugio... EE 3, 203 3, 119 2, 855 2, 442 2, 708 
LI a Ca DEEN 1, 276 1,161 850 772 817 
O RCM P 1, 004 1, 114 1, 176 1, 223 1, 364 
Sour Lake............................. 969 1, 180 1, 400 1, 883 2, 009 
South Houston........................ 1, 592 1, 641 1, 417 1, 193 1, 192 
South Liberty......................... 145 442 1, 339 2, 064 1, 665 

TEE 4, 590 3, 762 2, 645 2, 288 2, 836 
SUCGMANG A cee e deen eei 1, 691 1, 859 1, 186 1, 059 1, 380 
Sugar Valley. ...--...-.-.-.----------. 1, 479 2, 421 2,079 2, 056 1, 943 
AN ANA EEN ER arcu, 331 1, 052 
Thompson... 15, 621 16, 927 11, 763 10, 187 12, 840 
T'omball... EEN 3, 388 3, 518 2, 394 2, 212 2, 444 
Village Mills. ........................- 38 77 366 2, 291 3,300 
West Columbia......................- 2, 394 2, 591 2, 654 2, 619 2, 331 
West Ranch..........................- 7, 043 1, 081 5, 066 5, 456 7,525 
Withers-Magnet....................... 5, 655 5, 850 4, 160 8, 718 4,345 
Other Gulf Coast 3...... E E 51, 957 60, 221 49, 119 55, 483 67, 039 

Total Gulf Ooast.................... 234, 539 249, 633 189, 592 199, 263 239, 104 


For footnotes, see end of table. 


PETROLEUM AND PETROLEUM PRODUCTS 967 


TABLE 29.—Production of crude petroleum in Texas, 1947-51, by district and 


fleld—Continued 
[Thousands of barrels) 
District and field ! 1948 1949 1950 1951 3 
East Texas: 
East Texas proper... 2. EE e 112, 284 93, 951 97, 825 100, 995 
Govgro BUM eg See éier 28 2, 098 1, 991 1, 808 i 
URW air OL! rouen KE EE 17, 609 11, 464 10, 439 13, 638 
bond TANG ica e 22 2, 223 1, 491 1, 416 1, 619 
AA RAR CIN PAS AE 68 1, 614 1, 036 1, 088 992 
Mex! Powell Za e ie mimo | 1, 038 977 829 1, 308 
NOW ERODE A TIERRAS AA 1, 617 1, 894 1,836 2, 355 
(aiban nE: a ee ri MA 3,715 , 386 2,740 3,078 
UNIS A A AA 1; 1,005 
Sulphur Bit: Zeene hee ee 1, 167 5 708 769 
INEA ISI ARO A 8, 804 6, 188 5, 891 6, 692 
WA A ES ii 12, 110 8,31 7, 9, 698 
Other East roras e IRA A 8, 899 9, 686 11, 406 19, 160 
Total East Teras.................... 174, 382 141, 617 144, 191 162, 764 
Central Texas: 
A A A AA 1,879 2, 032 2, 223 2, 434 
e IS e A 2,574 2, 521 2, 534 2, 830 
¡PAE MAI SA 1, 401 1, 387 1, 608 1, 951 
Other Central Texas... :..-..-. 3, 345 2, 952 3, 404 4, 302 
Total Central Texas............--... 9, 199 8, 892 9,769 11, 517 
North Peras UR. ao e 70, 257 69, 543 79, 998 90, 208 
AN A Lees enddaudduazgsscacc. 31, 725 33, 076 33, 131 31, 287 
South Texas: 
AGUS INGO AA AA 4,097 2, 082 2,094 2, 232 
KOON BORCH- So uuo S OA A A 361 743 1, 202 1, 819 
Aa AS EEN 1, 393 1, 009 1,064 1, 321 
Hofman. birds rra 6-06 1, 052 1, 049 1, 069 1, 386 
La del e AE AAA NP EN 2, 629 2, 056 2, 284 3, 017 
PHOTON OM as est oa SEE Suse AO AR 52 974 1, 380 
WOE ARI IC ue 1, 663 1, 449 1, 652 1, 219 
Baxer.Baxét FP EO. agéiere, Ga 2, 519 1,794 1, 499 1, 480 
ea AS o LA IP OERA 4, 344 4, 625 3, 233 3, 150 3, 680 
AR NS A A A 1, 861 1, 231 1, 260 1, 293 
d IA A ÓN 1, 381 1, 148 1, 096 1, 542 
WM POM ian rr da e ie e 4,496 2, 2, 674 3, 658 
UN A AS EEN 4,029 2, 397 2,092 2, 205 
Other South Texa8.................... 64, 165 52, 627 54,716 67, 937 
Total South LO rar eorr a RR o. 94, 271 73, 554 76,826 94, 119 
West Texas: 
ATIGTO WE AA A oes 31, 417 28, 043 31, 860 35, 308 
soo ato NAAA vet osc A EIN A 2,978 8, 981 
A AAA ie. e ue 21,875 19, 345 22, 978 30, 215 
Mii cr A es 1,056 1, 8, 852 8 
A A EE 8, 496 6, 931 7,078 8, 574 
Ly AAC <= =- 1, 550 1, 112 1, 534 2, 305 
tl IIA SIRO 67, 518 53, 814 57, 096 75, 918 
Goines- Yoakum llli ca esee. oo. 41, 417 29, 098 28, 703 35, 742 
REESEN 2, 586 2, 605 3, 864 4,199 
Glasscock-Howard-Mitchell........... 8 9,002 * 12, 455 8,977 9, 598 
Hockley- is HARE -- cz 29, 697 , 503 27, 597 31, 338 
BO AA A E EE 16 10 3, 525 6,121 
NIU EEN 1, 088 759 8 1, 
Midland. ....... AS a 3 20 873 9, 598 
ir ELE AIN SNE ERRARE A 22,771 17, 036 17, 862 22, 305 
Reagan J A EE E 2, 669 , 389 2,372 2,031 
Reeves....... A A DEEN 401 784 1, 1, 205 
Hunnels........ P RSS er de 90 860 1, 083 4,338 
Scurry... Tq AAA PR (5) (5 30, 529 48, 478 
irs ARA RS PICS. SEEN 150 308 1, 172 »2 
"Om GTORD E A A eee n eee mm ere eT 202 1, 152 1,911 
EN AA AO A 6, 739 4, 833 5, 380 8, 281 
SE AE E AS A AA 24, 325 18, 506 17, 961 19, 228 
Other West Texas T. lu senes ERR 1, 105 921 842 2, 800 
Total West "l'as, Zënse 274,031 228, 560 286, 698 U 381, 129 
Fota PA e vie 903, 498 744, 834 829, 874 1, 010, 128 


1 The breakdown of Texas districts was changed to agree with the Texas Railroad Commission divisions 
beginning with 1946. 

2 Preliminary figures. 

3 Includes crude oil consumed on the leases and net change in stocks held on leases for entire district. 

4 Includes fields in and between Hardeman, Wilbarger, Wichita, Clay, Montague, and Cook Counties on 
the north, and San Saba, Lampasas, and Coryell on the south. 

5 Includes crude oil consumed on the leases and net change in stocks held on leases for East (exclusive of 
East Texas proper), Central, North, and South Texas. 

6 Carson, Gray, Hutchinson, Moore, Sherman, and Wheeler Counties. 

7 Includes the part of Jordan pool in Crane County. 

8 Scurry included with Glasscock-Howard-Mitchell before 1950. 
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Utah.—Crude production of 1,228,000 barrels in 1950 was about 
double—93 percent—the 1949 total. However this unusual gain was 
not repeated in 1951, as the output of 1,425,000 barrels was only 16 
percent over 1950. There were 39 wells drilled in 1951, resulting in 
8 oil wells, 1 gas well, and 30 dry holes. Wildcat drilling (32 wells) 
proved 3 new pools, 2 oil and 1 gas: 1 for 143 barrels of oil daily in 
the Basal Green River formation in Duchesne County; a second for 
392 barrels of oil daily in the same formation in Uintah County; and 
E gas well rated at 10,000 M c. f. daily in the Ferron sand of Carbon 

ounty. 

West Virginia.—A slight decline in crude-oil production was con- 
tinued for a second year; the 1951 total of 2,743,000 barrels was 
2 percent below the 1950 output of 2,808,000 barrels. The 622 wells 
completed in 1951 (which resulted in 79 oil wells, 419 gas wells, and 
124 dry holes) compares with 652 completions in 1950, with 132 oil 
wells, 384 gas wells, and 136 dry holes. Seventeen wildcats in 1951 
brought in 11 gas wells, which compares with 23 gas wells in 1950, the 
result of 43 exploratory drillings. 


TABLE 30.—Production of crude petroleum in West Virginia, 1947-51, by months 


[Thousands of barrels] 


1 Preliminary figures. 


Wyoming.—Crude production, which declined 13 percent in 1949, 
has since turned upward. The 1951 output of 67,932,000 barrels was 
10 percent over the 1950 total of 61,631,000 barrels, which in turn was 
29 percent above the 1949 quantity. The net gain in production in 


TABLE 31.—Production of crude petroleum in Wyoming, 1947-51, by fields 


[Thousands of barrels] 


ele, | PALZ) Cole | Elk |Fiddler| Fran- Hamil-| Lance |" Little 


"eat lar | Creek | Basin | Creek | nie | Creek | p22, | Creek | Buffalo 
Meester 1,462 | 4,653 400] 4,606 |.......- 1,711 | 1 2196 | 4204 | 9 
EE 2,500 | 4,546 | 570 | 6,03 12 | 1,746 |. 1,137 | 3,138 | 3,290 | 1,264 
Edge ,250 | 2,628} 515| 5325| 1,246 | 1,305 1,493 | 2,862 | "see 
(ROA 2,077 | 4,849 | 837 | 5,683 | 3,606 | 2,968 | 1,317 | 3,531 | 2660 | 1,285 
198. 2,185 | 5,552 | 1,347 | 7.492 | 2,126 | 3,653 | 1,926 | 3,458 | 3,130 | 1,001 


Lost 
Soldier-| Mush 


Wertz, | Creek | Basin Total 
etc. 
1947 ee 4,003} 179 | 4,000 | 4,566 | 2,800 |........ 50 44,772 
1948 nn ndo andas 5,466 | 1,020 | 3,491 55, 
CH 5,322 | 1085 | 1,60 47, 890 
a 362 | "934 | 2,839 , 61, 631 
ee ees 63 | 2731 | 3,043 13, 629 | 67,932 


1 Preliminary figures. i 
! Includes crude oil consumed on leases and not change in stocks held on leases for entire State. 
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1951—6,301,000 barrels over 1950—was due to important increases 
in the Elk Basin, Sussex-Meadow Creek, Oregon Basin, Byron- 
Garland, and numerous small fields grouped as 1 unit. Fiddler Creek 
was the only field to report a large decline in 1951 compared with 1950. 

There were 745 wells completed in 1951, which resulted in 442 oil 
wells, 21 gas wells, and 282 dry holes. This compares with 615 com- 
pletions in 1950, which brought in 365 oil wells, 18 gas wells, and 232 
dry holes. Fourteen new pools were discovered in both 1950 and 1951. 

Other States.—In 1951 there was a total production of 77,000 
barrels of crude petroleum in other States, including North Dakota, 
Missouri, Tennessee, and Virginia. 


WELLS 


The total number of wells drilled in the United States, including 
oil and gas wells and dry holes, set another new record, rising from 
42,030 in 1950 to 43,136 in 1951, a gain of 1,106 compared with a gain 
of 4,374 wells in 1950. The number of oil wells completed declined 
from 24,430 in 1950 to 23,453 in 1951, although the number of gas 
wells and dry holes increased. The program for increased drillin 
has been stimulated by the recently expanded demand for crude oi 
and the effort to increase total reserves. 

The principal gains in the total number of wells drilled (comparing 
1951 with 1950) were 527 in California, 489 in Kansas, 190 in Colorado, 
166 in New Mexico, and 161 in Kentucky. The largest declines were 
396 in Illinois, 210 in Louisiana, 169 in Indiana, and 137 in Michigan. 

The total number of producing oil wells in the United States rose 
from 465,870 on December 31, 1950, to 474,990 at the end of 1951, 
and the average production per well increased from 11.8 barrels per 
day to 13.1. 


TABLE 32.—Wells drilled for oil and gas in the United States, 1950-51, by months 
(Oil and Gas Journal] 


Total 
Wells Jan, | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. 
Num-| Per- 
Jer cent 
1950 
Oft, 2-2-2 1,808 [1,664 |2,017 [1,896 |1,974 |2,334 |2, 200 |2, 276 |2, 023 [2 019 |2, 211 |2,008 [24,430 | 58.1 
(339. PA 227 187 229 174 252 282 240 202 258 275 230 227 | 2,843 6.8 
Dry. Eoad 951 | 954 |1,113 |1,087 |1,136 |1,324 |1,397 1,4306 |1,379 |1,347 |1,435 |1,198 |14, 757 | 35.1 
Total. 2,986 |2, 805 |3,359 |3,157 |3, 362 |3,940 [3,837 |3,974 |3,660 |3, 641 [3,876 |3, 433 |42, 030 | 100.0 
1951 aa. | bt | "E M. a we | Tt 41 ao 
Oil.........|2, 021 |1, 499 |1,883 |1,775 |2,058 |1,979 |1,914 |2, 286 |1, 940 |2,062 [2,089 |1,047 |23,453 | 54.4 
Är E d: 239 217 239 169 258 251 258 320 231 276 294 278 | 3,030 7.0 
Dry..- ----|1,307 | 933 [1,240 |1, 224 |1,486 |1, 373 [1,477 |1,667 |1,440 [1,455 [1,032 |1, 419 |16,653 | 38.6 


— — —————>—— |. ———— | | Fe A 


Total. ..(3,567 |2,649 |3, 362 |3, 168 |3, 802 |3, 603 |3, 640 [4,273 [3,611 |3, 703 [4,015 |3, 644 |43, 136. 100. 0 
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Figure 4.—Wells drilled in the United States. 1946-51, by months. 
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TABLE SS Wells drilled for oil and gas in the United States, 1950-51, by State 
and district 


[O1l and Gas Journal] 


1950 1951 
State and district DEL ra: 


Alabams............ 2. nadas 18 1 24 48 lf d. s 33 50 
Arkansas___.---_._---_..-..-------_- 242 2 153 307 235 10 184 429 
California 1, 278 51 499 | 1,828 | 1,735 40 580 | 2,355 
Colorado... ................-.------.- 12 65 99 03 12 174 28 
co ei repr t 1, 280 17 | 1,511 | 2,808 918 10 | 1,484] 2,412 
Indiana._....--..-.-.....-..-.-----. 576 51 906 | 1,533 434 18 912] 1,3 
p ee EE 1, 986 400 | 1,565 | 3,950 | 2,177 376 | 1,886 | 4,439 
Kentucky. ...----------------------- 6 157 474 | 1,147 5 15 6 1, 308 
Gulf Coast..._.--...-..-.---.--- 720 42 362 | 1,124 583 36 370 089 
Northern....-------------------- 773 154 396 | 1,323 635 140 473 | 1,28 
Total Louisiana_.......-.----- 1, 493 196 758 | 2,447 | 1,218 176 843 | 2,237 
WEE 30 459 837 20 457 7 
Mississippi.------------------------- 124 9 180 313 137 9 228 374 
Ontanaá..:... ee eee cscs c une e 154 20 270 144 8 110 262 
Nebraska, Missouri_....------------ 78 20 100 198 77 15 167 259 
New Mexlco.......--..-......-....-- 3 88 123 607 3 254 169 773 
Oklahoma. oo 3, 304 249 | 1,812 | 5,365 | 3,109 265 | 2,075 | 5,449 
Pennsylvania, New York, Ohio, 

West Virginia.......-.....----.-_- 1, 579 872 543 | 2,004 | 1,509 884 538 | 2,931 
Gulf Coast........-..----------- 1, 390 153 760 | 2,303 1,267 209 836 | 2,312 
West Texas_......-----...------- 4,117 16 865 | 4,908 | 4,053 25 | 1,034 | 5,112 
East Texas....-.--...-.----...-- 801 51 300 | 1,152 9 30 4 1,173 
Other districts. ...........--.---- 4,357 427 | 3,272 | 8,056 | 4,027 462 | 3,529 | 8,018 

A ——————— A A A —— A 

Total Texas......-.-.-.------- 10, 665 647 | 5,197 | 16,509 | 10, 086 726 | 5,803 | 16,615 
Wyoming.........-.------.-.------- 365 18 232 616 442 21 282 746 
Other States.....------..--------.--- 7 3 60 70 15 31 99 145 
Total United States........... 24,430 | 2,843 | 14,757 | 42,030 | 23,453 | 3,030 | 16,653 | 43, 136 
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TABLE 34.—Producing oil wells in the United States and average production per 
well per day in 1950-51, by State and district 


1950 1951 ! 
Average Average 
State and district Approx- produc- Approx- produc- 


imate tion per imate tion per 

number, well per | number, Well per 

Dec. 31 day Dar Dec. 31 day (bar- 
re 


rels) 
AT KANSAS as da 3,700 23. 2 3,8 21.7 
Califormigo uos emo Ee 28, 080 4,2 29, 630 33. 7 
CQOJOrdd0o-.. eerste eege 7 84.0 84 92.7 
MINOS EE 27, 500 6.2 27, 420 5.8 
E EE E A A 3, 410 9.2 , 60 8.3 
A A A O 31, 9.7 32, 460 9.9 
Kentucky. AA A cece ST 15, 650 1.8 1 2.0 
Louisiana: 
Gulf Const cop Rm 5, 060 92.6 5, 420 98. 7 
e e de DEE 6, 800 18.6 7, 070 17.0 
Total Louisiana... 11, 860 50.3 12, 490 52, 2 
A A A een 3, 950 11, 2 ,800 | 9.8 
IIS A Sege 1, 670 68. 2 1,760 59. 2 
UN A A i Lr ee 3, 300 6.9 3, 380 7.3 
Nebraska. ........ EEA Sa o a a la es 140 42,4 0 33. 0 
EE e EE 6, 020 22.4 6, 350 23. 5 
Now York e encccecec A el o ts 23, 200 .5 a .5 
¡O A EAS 18, 580 .5 17, 650 .5 
a AAA , 800 8.1 57, 600 9.0 
Pennsylvania. cota aa is o e 81, 190 .4 78, 800 4 
Texas:? 
Eo EE 17, 100 32.3 18, 260 1 
West- Totag EE 30, 400 27.8 34, 600 32.1 
East Texas proper S MEM 23, 11.6 22, 950 12. 0 
Other districts. ..................... c ce e e ee 57, 800 12.1 58, 860 13. 6 
Total Teris- Lo cocci coils CCo m ce act ewe 128, 500 18.3 134, 670 21. 0 
LTA Ah EG 15, 000 .5 14, 500 ee 
W YOMING soc ocs uae A 5, 320 32.9 5,610 34.1 
Other States AA 230 32.8 270 34, 2 
Total United States........-..--.---------.--.--- 465, 870 11.8 474, 990 13.1 


1 Preliminary figures. 
2 The breakdown of Texas districts was changed to agree with the Texas Railroad Commission divisions. 
3 Alabama, Florida, Missouri, North Dakota, Tennessee, Utah, and Virginia, 


CONSUMPTION AND DISTRIBUTION 


The indicated total demand * for crude oil set a new record in 1951 
and amounted to 2,416.3 million barrels—a gain of 12.1 percent 
compared with 1950. 'The demand for domestic crude oil increased 
12.9 percent to 2,234.1 million barrels and resulted from a production 
of 2,244.5 million barrels and an increase of 10.4 million barrels in 
stocks of domestic crude oil. The demand for foreign crude oil 
increased 3.3 percent to 182.2 million barrels, with imports of 179.1 
million barrels and & reduction of 3.1 million barrels in stocks of 
foreign crude. The demand for foreign crude oil represented 8.2 
percent of total crude demand in 1950 and 7.5 percent in 1951. 

The total demand for crude oil in 1951 included 2,370.4 million 
barrels of crude runs to stills at refineries or 98.1 percent of the total. 
Other demands for crude oil totaled 45.9 million barrels, compared 
with 61.3 million in 1950. Crude exports declined 6.2 million barrels, 


1 For definition, see text footnote 1 at the beginning of this chapter. 
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owing primarily to completion ‘offa new Canadian pipeline to Lake 
Superior that supplied crude to refineries along the way and began 
tanker shipments to Ontario in May. Reported transfers of crude 
for direct use as fuel oil increased from 7.9 million barrels in 1950 to 
8.9 million in 1951. Other crude, representing fuel use and losses, 
decreased from 18.6 million barrels in]1950 to 8.4 million in 1951. 

Runs to Stills. —Total crude runs to stills increased from 5,739,000 
barrels daily in 1950 to 6,494,000 in 1951, a gain of 13.2 percent. 
The totalfincrease in runs amounted to 275.5 million barrels, including 
a gain of 269.8 million in runs of domestic crude and an increase of 5.7 
milli ion in runs of foreign crude. Runs of foreign crude increased 
to 3.6 million barrels in the California district compared with no runs 
in 1950 and the first trial runs of 1.1 million in 1949. Foreign crude 
was run for the first time in the Indiana-Illinois district with the 
beginning of Lake shipments of Canadian crude. 

Distribution.—The Bureau of Mines collects data relating to receipts 
of domestic and foreign crude petroleum at refineries in the United 
States. These receipts include the crude for total runs to stills at 
refineries, a small amount of crude used as refinery fuel, and any 
increase in crude stocks at refineries. Classification of the receipts by 
States of origin shows the amount received from local production 
(intrastate), the receipts from other States (interstate), and receipts 
of imported crude. The classification of receipts by methods of 
transportation indicates the mode of final delivery—boat, pipeline, or 
tank cars and trucks. The receipts of domestic crude by boat were, 
in most instances, ene moved by pipeline from the point of 
production to the point of shipment by boat. 

Receipts of domestic and foreign crude petroleum at refineries 
amounted to 2,372.0 million barrels in 1951 and—supplemented by a 
decrease of 1.0 million barrels in crude stocks at refineries—provided 
for total crude runs of 2,370.4 million barrels and crude used as fuel 
and losses of 2.6 million barrels. Receipts of foreign crude oil amount- 
ed to 179.1 million barrels (7.6 percent of the total), interstate receipts 
of domestic crude were 901.7 million barrels (38.0 percent of the total), 
and intrastate receipts of 1,291.2 million barrels represented 54.4 
percent of the total. 

Of the total refinery receipts of crude petroleum in 1951, 74.1 
percent was delivered by pipeline, 24.5 percent by boat, and 1.4 by 
tank cars and trucks. 

Deliveries to refineries by boat totaled 581.5 million barrels in 1951. 
The delivery of foreign crude oil totaled 178.7 million barrels, including 
171.9 million to the East Coast, 3.1 million to the Gulf Coast, 3.6 
million to the California district, and 0.1 million to Michigan re- 
fineries. The interstate movement of domestic crude oil by boat 
amounted to 256.9 million barrels, including 191.5 million shipped 
from the Gulf Coast to the East Coast district, 52.8 million of ex- 
changes by boat between the Texas Gulf and Louisiana Gulf districts, 
12.0 million barrels representing river shipments to Kentucky re- 
fineries, and 0.6 million barrels to Illinois, Minnesota, and Wisconsin 
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refineries. Intrastate deliveries by boat amounted to 145.9 million 
barrels, including 57.3 million barrels in California, 42.0 million in the 
Louisiana Gulf district, 37.6 million in Texas, and 9.0 million in 
Kentucky. 


TABLE 36.—Receipts of crude petroleum at refineries in the United States, 
1947-51, by method of transportation 


{Millions of barrels] 
Method of transportation 1947 1948 1949 1950 1051 1 
By boat 
RER EE rer mmn 108. 5 120. 9 112.2 128. 6 145.9 
o AAA 241.0 265.1 211.8 221.2 256. 9 
MID o o ee quarum mme 97. 5 129.1 154.9 177.7 178.7 
Total by 1 ee omar 447.0 515.1 478.9 527. 5 581.5 
By pipelines: ^ 
ol ACI EA A 912.9 984. 7 938. 1 998. 7 1, 127.0 
Intérstató- oc kas yes eccee erro rr Rr 449.7 490.0 495.7 542. 6 629. 4 
JE AAA A KE, WE OS 
Total by pipelines.......... —€— 1, 362. 6 1, 474.7 1, 433. 8 1, 541.3 1, 756.8 
By tank car and truck: el 
Le AAA 19.9 24.0 17.4 16.2 18.3 
AN 26.1 32.8 15.4 15.4 15.4 
Total by tank car and truck......... 46.0 56.8 32.8 31. 6 33.7 
Grand total__...-.--.--------------- 1,856.6 | 2,046.6 | 1,945.5] 2,100.4 2, 372.0 


1 Preliminary figures. 


Demand by States of Origin.—The demand for domestic crude oil 
increased 254 million barrels in 1951 to a total of 2,234 million. It 
exceeded 50 million barrels in 8 States. The total demand in these 
States for crude oil amounted to 2,070 million barrels, or 92.6 percent 
of the national total in 1951, compared with 91.6 percent in 1950. 

Texas, the leading State in supplying the market demand for crude 
oil, contributed 41.6 percent of the total in 1950 and 45.1 percent in 
1951. The demand for Texas crude oil increased about 184 million 
barrels in 1951, a gain of over 22 percent. Receipts of Texas crude 
oil at refineries rose from 812.5 million barrels in 1950 to 997.6 million 
in 1951, an increase of 185.1 million. The principal changes in receipts 
compared with 1950, were increases of 100.7 million in intrastate 
receipts at Texas refineries, a gain of 40.6 million in receipts of Texas 
crude oil at refineries in the Indiana-Illinois district, and an increase 
of 34.5 million barrels to East Coast refineries due partly to the small 
gain in receipts of foreign crude. 

California ranked second in the demand for domestic crude oil and 
supplied 16.9 percent of the total in 1950, compared with 15.9 per- 
cent in 1951. Demand for California crude increased 21.8 million 
barrels in 1951, a gain of 6.5 percent, whereas intrastate receipts by 
refiners in California and Washington increased 23.8 million barrels. 
Receipts of foreign crude at California refineries amounted to 3.6 
million barrels compared with no imports in 1950. 
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TABLE 37.—Daily average demand for total crude petroleum in the United States in 1950-51, by State of origin and month 


(Thousands of barrels] 
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Louisiana ranked third in importance, supplying 10.6 percent of 
the total demand for domestic crude in 1950 and 10.3 percent in 
1951. The demand for Louisiana crude increased 21.7 million barrels 
in 1951 or 10.3 percent. Total receipts of Louisiana crude at re- 
fineries amounted to 229.5 million barrels in 1951, an increase of 26.9 
million, including increases of 8.9 million at Louisiana refineries, 11.7 
million at refineries in the Indiana-Illinois district, and 10.1 million 
at Texas refineries; receipts of Louisiana crude in the East Coast 
district declined 3.3 million. 

Oklahoma was fourth in importance, furnishing 8.3 percent of the 
total demand for domestic crude in 1950 and 8.4 percent in 1951. 
The demand for Oklahoma crude oil increased 22.6 million barrels or 
13.7 percent in 1951. Total receipts of Oklahoma crude at refineries 
increased 17.8 million barrels in 1951, including gains of 4.5 million 
at Oklahoma refineries, 6.0 million at refineries in the Indiana-Illinois 
district, and 4.1 million at refineries in the Appalachian district. 

Kansas, fifth in rank, supplied 5.4 percent of the total demand for 
domestic crude in 1950 and 5.1 percent in 1951. The demand for 
Kansas crude oil increased 8.7 million barrels or 8.2 percent in 1951. 
Total receipts of Kansas crude oil at refineries were 112.2 million 
barrels in 1951, including 60.6 million at Kansas refineries and 51.6 
million at refineries in other States. Intrastate receipts increased 1.3 
million barrels. Receipts of Kansas crude in the Indiana-Illinois dis- 
trict rose from 35.4 to 37.8 million barrels and those at Oklahoma re- 
fineries rose from 10.4 to 11.9 million barrels in 1951. 

Wyoming, the sixth State, outranked Illinois in 1951; it supplied 
3.2 percent of the demand for domestic crude in 1950 and 2.9 percent 
in 1951. The demand for Wyoming crude amounted to 65.5 million 
barrels in 1951, an increase of 1.9 million or a gain of 3 percent. Re- 
ceipts of Wyoming crude at refineries totaled 65.4 million barrels in 
1951, a gain of 4.1 million barrels. Intrastate receipts totaled 27.9 
million barrels, an increase of 2.5 million. Receipts of Wyoming 
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crude at refineries in other Mountain States were 17.9 million barrels, 
a gain of 2.4 million. Receipts in the Indiana-Illinois district and the 
Oklahoma-Kansas district were 18.8 million barrels, a decline of 0.4 
million compared with 1950. | 

Illinois dropped to seventh place in supplying the demand for do- 
mestic crude oil, dropping from 3.3 percent of the total in 1950 to 2.5 
percent in 1951. The demand for Illinois crude oil declined 13.6 per- 
cent from 64.8 million barrels in 1950 to 56.0 million in 1951 as the 
result of a downward trend in production. The primary markets for 
pinos crude oil are in the Indiana-Illinois and Appalachian refinery 

istricts. 

New Mexico, ranking eighth, supplied 2.4 percent of the total de- 
mand for domestic crude oil in both 1950 and 1951. The demand for 
New Mexico crude amounted to 52.6 million barrels in 1951, a gain 
of 4.1 million or 8.5 percent. Receipts of New Mexico crude at re- 
fineries in 1951 totaled 50.6 million barrels, an increase of 1.9 million. 
Intrastate receipts amounted to 4.5 million barrels; receipts in Texas 
were 27.9 million, in the Indiana-Illinois district 15.5 million, in the 
East Coast 2.1 million, and in Oklahoma 0.6 million. The principal 
increase was 1.9 million barrels in the Indiana-Illinois district. 


STOCKS 


Stocks of all oils rose from 582.7 million barrels on the first of the 
year to 615.1 million at the end of the year, an increase of 32.4 million 
barrels during 1951, including gains of 7.3 million for crude oil, 0.8 
million for natural-gas liquids, and 24.3 million barrels for refined 
stocks. 

The principal changes in domestic crude-oil stocks, by origin, in 
1951 were gains of 3.6 million barrels for Texas, 2.5 million for Wy- 
oming, 2.1 million for Illinois, and 0.7 million each for Oklahoma, 
Louisiana, and Mississippi. The chief decline was 1.6 million barrels 
for California. 

The increase in refined stocks indicated that crude production and 
refinery runs were substantially in excess of demand. The increase 
of 24.3 million barrels in refined stocks included a gain of 36.3 million 
barrels in districts east of California and a decline of 12.0 million 
barrels in the California district. 


TABLE 41.—Stocks of crude petroleum, natural-gas liquids, and refined products 
in continental United States at end of year, 1947-51 


[Thousands of barrels] 
Product 1947 1948 1949 1950 1951 ! 
Crude petroleum (refinable): 
Lat BEE EE 52, 864 60, 969 60, 405 63, 328 62, 311 
Pipeline and tank-farm...............- 156, 726 169, 508 177, 049 167, 941 176, 481 
Produce A EEN 15, 339 16, 095 15, 902 17, 194 17, 991 
Total TOMADO circa cnc 224, 929 246, 572 
California heavy crude.....-------------- 5, 725 10, 055 ) 2 253, 356 ? 248, 463 3 255, 783 
Total crude petroleum............... 230, 654 250, 627 253, 356 248, 463 255, 783 
Natural-gas liquids........................ st 296 à 5, 579 , 6, 21 E oS 8, 186 
7, 103 45, 650 42, 70 326, 
Refined products..---..-.----------------- { 3265,850 | 3343,537 | 3342.932 | 3341, 300 351, 146 
502, 053 607, 856 602, 891 582, 710 
Grand total--.--.------------------- { 3 500,800 | 2605,743 | 003,119 | 3597,118 615, 115 


1 Final figures. 
2 Separation between “gasoline-bearing” and “heavy” in California discontinued in 1949. 
3 New basis, for comparison with subsequent year, 
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PRICES AND VALUE 


The average value of crude petroleum at the well, as reported in 
the annual survey of the Bureau of. Mines, rose from $2.51 per barrel 
in 1950 to $2.53 in 1951. The total value of crude petroleum at the 
well amounted to $4,963 million in 1950 and increased to $5,682 
million in 1951, as a result of the increase of 2 cents per barrel and the 
gain of 13.7 percent in the volume of production. 

The average value of crude oil at the well varies with the quality 
of the oil and the distance from market. The highest value crudes, 
owing to their high content of lubricants, originate in the Appalachian 
district. The value of crude from the Illinois basin is well above the 
average because of quality and nearness to refinery and product 
markets. The value of crude in Oklahoma and Kansas is slightly 
above the average, the good quality being somewhat offset by distance 
from markets. The value of Texas crude is a little above the 
average and is affected by the relative changes in the volume of 
production in the wide range of values owing to quality and location. 
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FicurE 5.—Posted prices of selected grades of crude petroleum in the United 
States, 1941-51, by months. 


The principal 1951 changes in value at the well by States include a 
sharp rise of 45 cents per barrel for New York, and similar increases 
for Pennsylvania and West Virginia; a gain of 9 cents per barrel for 
California, reflecting & relative scarcity of crude oil in relation to 
increased military demands and product exports; and declines of 7 
cents per barrel in Mississippi and 5 cents in Montana. Changes for 
other States were relatively small and reflect local conditions or & 
shift in the volume of production between high and low value crudes. 

There were no changes in the posted prices shown for representative 
types of crude in 1951. Only in the case of Pennsylvania Grade 
crudes and California crudes, which trended upward in 1950, would 
these figures indicate any increase in average prices in 1951. 
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TABLE 45.—Value at wells of crude petroleum produced in the United States, 
1950-51, by States 


1950 1951 1 
State Total Total 
Average Average 
(thousands (thousands 
of dollars) | Pet barrel of dollars) per barrel 
AEN EE RS CURIE JI ERREUR 76, 530 $2. 46 73, 830 $2. 48 
A ISA 707, 630 2.16 797, 550 2. 25 
AD A AE AA 59, 420 2. 55 69, 150 2. 54 
TS EE AAA AA A 171, 820 2,77 161, 230 2.77 
AAN SE SIR SS Se LR Po, A A 29, 530 2. 76 29, 140 2. 75 
CTN RA RE AA 276, 500 2.57 296, 110 2.57 
Is ERAT RP Nec 28, 650 2. 76 32, 190 2.77 
Louisiana: 
cn ARA 438, 250. 2. 66 500, 200 2.65 
LI A vi A A A EE EP 116, 270 2. 63 113, 310 2. 63 
DOCV TAI dro crac 554, 520 2.65 613, 510 2. 65 
aa RAE AA 42, 730 2.70 37,870 2.72 
UGES NT] A ERA A ; 2.31 82, 970 2. 24 
AA AE RAM occas cocccocws cusses 20, 430 2. 52 22, 040 2.47 
PRS WENN AT INCUN LUNA A 3, 300 2.18 5, 610 2.33 
NOW MONO ccoo Shedd Zeen ee Nee E e 115, 100 2. 43 130, 050 2.45 
NOW AR E eeteg o ad 15, 3.78 17, 990 4.23 
RAYA 10, 250 3. 03 9, 450 3. 05 
CT APRA AMENA A TR A 423, 020 2.57 482, 620 2.57 
a o EA AAA mr a ea no run 45, 300 3.82 47, 300 4. 25 
Texas: 
QUIE COORD. izar corrida 542, 000 2.72 650, 360 2.72 
ACA IMAN er AA AAA 711,010 2. 48 952, 820 2. 50 
de A A 259, 240 2.65 267, 640 2. 65 
A RES me rrr rr Rn 634, 910 2. 58 789, 590 2. 56 
do AAA Recon ei a am aEanT TO 2, 147, 160 2.59 | 2,610, 410 2. 58 
Cd RAMAS AA 9, 350 3.33 10, 31 3.76 
WII tono nori IA rre asus 133, 120 2.16 146, 050 2.15 
Alabama, Florida, Missouri, North Dakota, Tennessce, 
T E REM A bas mm rrurrrorm rrr 5, 030 2. 00 6, 240 2.00 
¡Pou A Ge a A a] 
a ARA 4, 963, 380 2.51 | 5,681, 710 2. 53 


1 Preliminary figures. 
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TABLE 46.—Posted price per barrel of petroleum at wells in the United States 
in 1951, by grades, with dates of change 
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Pennsylvanla Grade Oklahoma-Kansas $ 
Grade ln | Weste 
rade in | Western 
Dato Bradford | In South- | Buckeye| Ken- | Hlinols | Midland, 
and Alle- | pennsyl- |, Pipo | tucky 34°-34,9° | 36°-36.9° 
gany dis vania pipe- Line Co 
tricts 1 lines ;P 
Jan. l.i. ewe $4. 25 $3. 82 $2. 70 $2. 77 $2. 77 $2. 80 $2. 53 $2.57 
Fanhandie Gulf Coast 
exas 
ray, Hutch-| Texas | County, , as 
Date inson, 30°- . Mex., bc Texas?| Con- | Texas, | Texas, ron 
and Wheeler | 30.9? ? |30?-30.9? Tue 54 go 7 roe, 30°- 20°- | “390.” 
Counties), a Tex.® | 30,99 ? | 20,99 8 30.99 0 
35°-35.9° 7 ° 
Jan. 1... orones $2.55 | $2.38 $2.38 $2.53 | $2.65 | $2.83 | $2.60 | $2.40 $2. 55 
= California 12 
"T" Rodessa, Smack- BRE ud 
ate 8. over , 
36°-36.9° *| Ark. i0 US Sa es ob Coalinga, | Kettleman, eher Numini: 
` : 32?-32.99 37?-37.9? 19°-19.9° 249—24.99 
Jan. 1....... $2. 57 $2. 08 $2. 14 $2. 57 $2. 61 $2. 80 $2. 00 $2. 33 


1 The Tide Water Associated Oil Co. 
2 The South Penn Oil Co. 

3 Sohio Corp. 

4 The Ohio Oil Co. 

3 The Pure Oil Co 


7 Humble Oil & Refining Co. 
8 The Texas Co. 

* Esso Standard Oil Co. 

1? Arkansas Fuel Oil Co. 

11 Stanolind Oil & Gas Co. 


* Standard Oil Co. (Indiana). 12 Standard Oil Co. of California. 


REFINED PRODUCTS 
GENERAL REVIEW 


The total demand for all oils * averaged 7,467,000 barrels daily in 
1951, a gain of 655,000 barrels daily or 9.6 percent. This increase in 
total demand included an abnormal increase in the exports of refined 
products, due to a shortage in the supply outside the United States 
after the closing of the Abadan refinery in Iran and a substantial gain 
in domestic demand in continental United States that included a 
material increase in the delivery of products to our Armed Forces 
for use at home and abroad. The increase of 13 percent in crude 
input at refineries, compared with 1950, was relatively higher than 
the gain in total demand because of the increase of 24.3 million barrels 
in refined stocks in 1951, compared with a decline in such stocks in 
1950 of 16.0 million barrels. 

The new supply of refined products comprises the volume of re- 
finery output from crude oil, production of light products from 
natural gas, and imports of refined products. Crude runs to stills 
increased from 2,094.9 million barrels in 1950 to 2,370.4 million 
in 1951, a gain of 275.5 million barrels or over 13 percent. The 
production of light oils recovered from natural gas plus a small 
amount of motor benzol from coke ovens rose from 182.1 million 


3 For definition, see text footnote 1 at the beginning of this chapter, 
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barrels in 1950 to 205.7 million in 1951, a gain of 23.6 million barrels 
or 13 percent. “Imports of refined products declined from 132.5 
million barrels in 1950 to 128.6 million in 1951, a drop of 3.9 million 
barrels or 3 percent. 

The marketed production of the light oils, other than crude, 
amounted to 204.9 million barrels in 1951, after the increase of 0.8 
million barrels in stocks is deducted. Of this total, 129.0 million 
barrels was blended with oline, either at refineries, or outside 
points, or exported as mich: The remaining 75.8 million barrels 7 
was mainly sold as liquefied gases for fuel and chemical use (72.4 
million) or represented a small amount (3.4 million) of distillate and 
kerosine produced. 


TABLE 47.—Runs to stills and output of petroleum products at refineries in the 
United States, 1947-51 


{Thousands of barrels} 
Product 1947 1948 1948 1 1949 1950 1951 2 
Input: 
Crude petroleum: 
Domitio. oc cwondgueweseccocccees 1, 754, 987 11, 907, 027 |1, 924, 335 |1, 789, 766 |1, 918, 854 | 2,188, 677 
ENEE EA A rre 97,259 | 124,014 | 124,014 | 154,465 | 176,013 181, 727 
Total crude petroleum.......... 1, 852, 246 |2, 031, 041 |2, 048, 349 |1, 044, 221 |2, 094, 807 | 2, 370, 404 
Natural-gas liquids. .................. 70, 692 76, 237 76, 218 85, 457 94, 639 99, 250 
Total input. ua eco eRR o --- 1, 922, 938 |2, 107, 278 |2, 124, 567 |2, 029, 678 |2, 189, 506 | 2, 469, 654 
Output: 
aso A dde er Ro 814,841 | 895,986 | 805,080 | 939,051 | 998, 003 | 1,108,880 
on or PP i sniannenn 110,412 | 121,914 | 121,914 | 102,152 | 118, 512 135, 742 
Distillate fuel.0ll...iileasan  ---------- 312,173 | 380,700 | 379,340 | 340, 825 , 91 , 801 
Residual fuel oil..... ~---------| 447,795 | 466,317 | 479, 988 425, 217 469, 377 
Lubricàting Oll caceria 51, 765 51, 416 51,416 45, 389 61, 73 01, 489 
Wax IDEA A p 3, 51 . 515 , , , 
AT AR E A 12, 077 14, 494 14, 494 16, 959 17, 224 18, 977 
Aspbslt ir ema AS 9, 51, 919 51, 919 49, 007 58, 240 66, 302 
AA rmn 7,074 7,91 7,916 , 691 6, 928 6, 
AE E A , 564 81, 159 81,169 82, 621 83, 743 90, 204 
rat Ree 7 RA A 18, 670 23, 676 23, 676 23, 46 29, 083 33, 046 
Other finished products............... 5, 678 6, 929 i 4, 236 4,717 7, 20. 
Unfinished gasoline (net).--.....-.... 984 (917 4917 (418 2 (353 
Other unfinished oils (net)............ 4 1, 227 4 513 4,464 | 410,006 | 46,891 | 411,367 
Shortage (or overage) 5................ 4, 222 2, 768 2,768 585 (712) (2, 648) 
TOCAUOULDOG usaran co sica 1, 922, 938 |2, 107, 278 |2, 124, 567 |2, 029, 678 |2, 189, 506 | 2, 460, 654 


1 Includes California data on a new basis to compare with subsequent years. 

2 Preliminary figures. 

3 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of 
asphalt to the short ton; 3,600 cubic feet of still gas to the barrel. 

4 Negative quantity; represents net excess of unfinished oils rerun over unfinished oil produced. 

5 Includes losses or gains (parentheses) in volume during processing. 


Imports of refined petroleum products in 1951 totaled 128.6 million 
barrels, including 118.7 million barrels of residual fuel, 1.9 million of 
distillate fuel, 0.4 million of motor fuel, 2.4 million of asphalt, and 5.2 
million of unfinished oils for further refining. The only products to 
show an increase over 1950 were motor fuel and asphalt. Product 
api exceeded refined exports by 56 million barrels in 1950 and by 
only 3 million in 1951. 
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TABLE 48.—Salient statistics of the major refined petroleum products in 
; continental United States, 1947-51 


[Thousands of barrels] 


Product 


Motor fuel: 
o EE 


Stocks, end of year................... LL Lc... 
Domestic demand..............................- 


Kerosine: 


LU vu ENEE eee ES 
Stocks, end of eent... 
Domestic ia E REESEN 


Distillate fuel oil: 


mm em e ee e em e spe aaa arar rs aes 


Stocks, end of gear... 
Domestic demand 


Residual fuel oll: 


ob e dP ef e E e e e e mm zm mp mm ——————— mm mi 


Stocks, end of year 
Domestic demand 


ee gë eem cn 5 ooo ee mm mp mm mm bn em pm zm mp 


ep gg o em e E wm e em mm e cn zm mp zm mm mm mm mm mm mm mm mm em mm e 


Lubricants: 
Production 
Im 


zm em mm a A A E e wm op A NE 


«Po 9 ooo o ee o eme em ern om mee emmer 


Stocks, end of eent... 
Domestic demend 2-2-2. 


Wax (1 barrel=280 pounds): 
Production...............-.. 2 LLL c Ll cl le. eee 


Xp 
Stocks, end of year..................... lll l.l. 
Domestic demand. .............................. 


Coke (5 barrels==1 short ton): 
Procuction.< 2c oczcnce EE 
o A ete 
Stocks, end of vest... 
Domestic demand... 


Stocks, end of year...-.........---.-.-.--------- 
Domestic demand 


Road oil: 
ProdguctiOn ici as a is 
Stocks, end of ven... 
Domestic demand. .............................- 


Still gas: (1 barrel==3.600 cubic feet): 
Produollon.... oos eos cia 


Liquefied gases: 
Production (liquefied refinery gases) ............. 
Transfers of liquefied gas from natural gasoline 


o tb 


Stocks, end of gent, a.- -0000an 
Domestic demand. .............................- 


For footnotes, see end of table. 


1947 1948 1919 1950 1951 ! 
839,908 | 921,923 | 962,417 |1, 024, 462 | 1,139, m 
358 302 |... sese 156 418 
47, 449 37, 302 39, 347 24, 721 40, 356 
87,407 | 101,060 | 110,417 | 116,024 125, 243 
795, 015 | 871,270 | 913,713 | 994,290 | 1, 090, 354 
110,412 | 121,914 | 102,152 | 118, 512 135, 742 
A 135 |.......... 245 |.......... 
7, 252 3, 495 2, 533 2, 078 6, 818 
17,722 | 223, 911 , 888 19, 723 24, 928 
102, 519 | 112,220 | 102,672 | 117,844 123, 719 
312,173 | 380,700 | 340,825 | 398, 912 475, 801 

, 263 3, 543 2, 701 2, 537 2, 

4,175 2, 546 1, 825 2, 602 1, 921 
20, 877 21, 203 12, 295 12, 653 22, 674 
51,081 | 271,429 | 375,435 71, 948 80, 722 
208, 273 | 340, 576 329, 278 | 394,885 449, 140 
447,795 | 466,317 | 424,900 | 425,217 469, 377 
27, 001 23, 847 4 4, 750 5, 325 6, 006 
, 244 53, 269 75,175 | 120, 036 118, 675 
10, 623 13, 011 12, 641 16, 228 29, 058 
47,091 | 2 64,021 60, 193 40, 750 41, 079 
518, 510 | 500,543 | 496, 021 553, 793 503, 771 
51,765 51, 416 45, 389 1, 735 61, 489 
38 LOM AA A AS 
Usas 3 306 5 392 5 383 4 448 
14, 262 12, 996 12, 520 13, 869 16, 969 
6 7, 701 9, 843 9, 219 7,849 9, 617 
36, 481 35, 983 33,101 38, 853 42, 304 
3, n 3, E : 3, 208 4, 462 4,814 
1,107 004 1, 031 1,193 1,351 
351 551 473 504 123 
2,478 2, 348 2, 255 3, 238 3, 244 
12, 077 14, 491 16, 959 17, 224 18, 977 
2,102 2, 521 2, 480 2, 493 4,471 
343 646 698 408 519 


49, 286 51, 919 49, 007 58, 240 66, 302 
1,159 1,557 1,185 1,795 2, 368 
3, 262 1, 628 1, 569 983 1,185 

$3,771 5, 057 4, 918 5, 293 6, 620 

47, 023 49, 962 49, 362 58, 677 66, 158 
7, 074 7, 915 7, 691 6, 928 6, 100 

613 501 366 397 402 
7, 067 8, 027 7, 826 6, 897 6, 095 
85, 564 81,159 82, 021 83, 743 96, 204 


— — a e e | TC || std 


18, 670 23, 670 23, 469 29, 083 93, 045 

35, 310 42, 901 45, 982 58, 194 72, 431 

, 206 1, 089 1, 279 1, 632 2,121 
523 593 527 657 
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TABLE 48.—Salient statistics of the major refined petroleum products in conti- 
nental United States, 1947-51— Continued 


(Thousands of barrels] 
Product 1947 1948 1949 1950 1951 1 

Miscellaneous: 

is AAA EE eee 5, 678 6, 929 4, 236 4,717 7, 201 

A EE 922 5213 6 $ 250 $373 

Btocks, end ol VOM rad ca 6 504 714 735 808 1,071 

Doömėéstic E A AN 4, 722 6, 506 3, 995 4, 304 » 
Unfinished gasoline: 

Olin MA AA AE e e 7 984 917 418 ? 243 353 

BLIOOES: A AAA rorum 9,192 8, 275 7,857 8, 100 7, 747 
Other unfinished oils: 

Hot AAA cea RE TR c recu 1,227 513 10, 006 0, 891 11,307 

Transfers of cycle products 5....................- 1, 704 1, 914 2, 470 2, 027 3, 411 

lingo, EN AA EN 1,879 1,114 3, 688 7, 713 5, 203 

CNO e: APO A 43,847 | 261,885 58, 037 61, 786 59, 093 
AR AMM A 4, 222 2, 768 585 (712) (2, 648) 


1 Preliminary figures. 

2 Figure on new basis due to transfers in California of stock formerly reported as distillate and residual 
fuel oils to “Other unfinished oils" and exclusion of the following quantities from distributors’ stocks: 
Kerosine, 115; distillate fuel oil, 1,469; residual fuel of], 529. Figures for 1948 on the old basis and comparable 
with preceding years are as follows: Kerosine, 24,056; distillate fuel oil, 76,001; residual fuel oil, 76,970; other 
unfinished oils, 46,362. 
` 3 Figure on new basis due to additional terminal storage reported on the East Coast; figure on the old 

asis, 75,207. 

4 Beginning January 1919 for California, crude petroleum intended for charging cracking units excluded 
from transfers and considered as run to stills. Figure for 1948 on new basis and comparable with subsequent 
years, 6,699. Consequent adjustments were made in production. 

5 Beginning with January 1948, exports of grease were transferred from “Miscellaneous” to “Lubricants.” 

* Figure on new basis that excludes distributors’ stocks in California and is comparable with subsequent 
years. Figures for 1947 on the old basis and comparable with preceding years are as follows: Lubricants, 
8,624; asphalt 4,021; miscellaneous, 584. 

7 Negative quantity; represents net excess of unfinished oils produced over unfinished oils rerun. 

8 Products from natural gasoline plants added to unfinished oll stocks. 

? Figures in parentheses represent overage. 


Exports of refined products rose from 76.5 million barrels in 1950 to 
125.8 million in 1951, a gain of 64 percent. Of the total increase in 
exports in 1951 of 49.3 million barrels, motor fuel gained 15.6 million, 
residual 12.8 million, distillate 10.0 million, kerosene 4.7 million, and 
other products 6.1 million. The largest gains in exports were to 
Western Europe, southern and eastern Asia, and Oceania—areas 
formerly receiving products from Iran. 

The domestic demand in continental United States rose from 2,375 
million barrels in 1950 to 2,571 million in 1951, a gain of 8.3 percent. 
Increases by products were 9.7 percent for motor fuel, 1.8 percent for 
residual fuel, 13.7 percent for distillate fuel, 5.0 percent for kerosine, 
and 9.5 percent for other products. All of these products are dis- 
cussed separately in subsequent sections of this report. 

Stocks of refined products increased from 326.9 million barrels to 
351.1 million in 1951, a gain of 24.2 million, including a decline of 12.0 
allign in the California district and a gain of 36.3 million in all other 

istricts. 
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Residual fuel 


WI 


Distillate fuel oil and kerosine (> 


1942 1943 1944 1947 1948 .1949 1950 1951 


FicunRE 6.— Yields of principal products from crude run to stills in the United 
States, 1942-51, by months. 


TABLE 49.—Percentage yields of refined petroleum products in the United 
States, 1942-51 


Product 1942 | 1943 | 1044 | 1045 | 1946 | 1947 | 1948 |19481| 1949 | 1950 | 19512 
Finished products: 
Gasoline: 
Cracked................. 22.3 | 22.0 | 23.2 | 23.3 | 22. 5 G VW e E 
Straight run...... ...... 17.5 | 15.11 16.2| 17.6 | 17,1 | (2 3) 3) 3 
Tota! gasoline. ........ 39.8 | 37.1 | 39.4 | 40.9 | 39.6 | 40.2 40.1 | 43.7 | 48.0] 424 
Kerosine. .....--...--------- 51] 50] 47] 47] 601 60 60| 52| 5.6 5.7 
Distillate fuel oil. ........... 14.7 | 14,8 | 14.4 | 14.5 | 16 6 | 16.8 18.5 | 17.6 | 19.01 20.0 
Residual fuel oil. ............ 26.9 | 29.2 | 27.7 | 27.3 | 24.9 | 24.1 23.5 | 217 | 20.2 | 19.7 
Lubricating oil............... 29| 27| 25| 2.4| 27] 2.8 25] 23] 2.5 2.6 
hl» QOO FERE DENS .2 sa E .2 .2 E .2 2 .2 .2 
A cst .5 .5 .5 .6 .6 7 Wi .9 .8 .8 
Asphalt. AAA 26| 26| 23| 23| 26) 2.7 2.51 25| 2.8 2.8 
Road E EE .6 .2 <a .2 .4 .4 .4 .4 .3 3 
AE teste ca 5.9| 6.1| 61] 60] 51| 46 40| 42] 40 4.1 
O .6 7| LIP L1] 13] L3 L5| L4| L6 1.7 
Unfinished products (net): 
Gasoline....................- .1] (9 ¿11 83| 45 6 6 V VM W 
Deene 4.3 .2 wk $3) 5,1 ) H ) 
Shortage (or overage)............ 4 7 .8 .4 .1 «2p cb] ood E AS (.3) 


1 Yields computed on the new basis for California to compare with subsequont years. 
3 Preliminary figures. 

3 Not separated after 1946. 

4 Less than 0.1 percent. 

i Negative percentage; represents excess rerun over produced. 

¢ Added to finished gasoline production in computing yields after 1946. 

7 Added to crude in computing yields after 1916. 


The change in stocks, by principal products, were gains of 8.0 
million barrels for finished and unfinished gasoline, 8.8 million for 
distillate fuel oil, 5.2 million for kerosine, 1.2 million for residual fuel 
oil, and 1.0 million for other products. In the California district 
there were declines in all groups, including 1.1 million for finished and 
unfinished gasoline, 4.0 million for distillate, 3.6 million for residual, 
0.2 million for kerosine, and 3.0 million for other products. 
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The prices of certain representative products in specified markets 
have been shown in the Minerals Yearbook over a series of years as a 
general indication of price trends. 

The average value of Regular Grade gasoline at Oklahoma refin- 
eries rose from 10.32 cents per gallon in 1950 to 10.56 cents in 1951. 
The average tank-wagon price of kerosine at Chicago rose from 15.36 
cents per gallon in 1950 to 15.80 cents in 1951. The average price of 
a selected bright stock at Oklahoma refineries rose from 21.21 cents 
per gallon in 1950 to 29.25 cents in 1951. The average price of 
Bunker “C” oil at New York rose from $2.09 per barrel in 1950 to 
$2.32 in 1951. The price of No. 2 distillate-heating oil at New York 
rose from 8.35 cents per gallon in 1950 to 9.15 in 1951. 


Bunker oil 


= 


CENTS PER GALLON 


9 1942 1943 1944 1945 1946 1947 1948 


FicuRE 7.—Prices of Bunker “C” oil at New York Harbor, bright stock at 
Oklahoma, refineries, tank-wagon prices of kerosine at Chicago, and Regular 
Grade gasoline at refineries in Oklahoma, 1942-51, by months. 


REFINERY CAPACITY 


The total reported crude capacity of refineries in the United States 
increased from 6,964,000 barrels daily on January 1, 1951, to 7,333,000 
barrels daily on January 1, 1952—a gain of 369,000 barrels daily or 5.3 
percent. The principal increases in capacity in 1951, by refinery dis- 
tricts, were gains of 131,000 barrels daily in the Texas Gulf, 83,000 in 
the Indiana-Illinois district, 71,000 in the East Coast, 43,000 in the 
Oklahoma-Kansas district, and 39,000 in the Texas Inland district. 
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The total capacity under construction was 283,000 barrels daily, 
including 84,000 in the Indiana-Illinois district, 59,000 in the Okla- 
homa-Kansas district, and 46,000 in the California district. 

In the 3 years from January 1, 1949, to January 1, 1952, total crude- 
oil capacity at refineries increased 894,000 barrels or almost 14 percent. 
The largest gains during this period were 251,000 barrels daily in the 
Indiana-Illinois district, 196,000 barrels in the Texas Gulf, 163,000 
barrels in the East Coast, 119,000 barrels in the Oklahoma-Kansas 
district, and 56,000 in the California district. 


TABLE 53.—Petroleum-refinery capacity in the United States, January 1, 1947-52 


Number of refineries Capacity (barrels per day) 
a i Sen Bulld ay d Sh id 
per- | 5hu ` ulld- ut 

ating | down Total ng Operating do Total | Building 
1041] I2 uuo RA EE 261 38 En AA 5, 336, 399 233, 083 |5, 569, 482 162, 200 
AN ARA PI 352 38 390 2 5. 825, 566 208, 686 |6, 034, 252 367, 250 
Lg AOS AI 336 39 375 3 6, 230, 505 208, 490 |6, 138, 995 341. 500 
| II AURA 320 47 367 2 6, 222, 938 473, 302 16, 696, 300 146, 600 
io) : inue MES RR Seet 325 32 357 1 6. 701. 815 261, 829 |6. 963, 614 180, 100 
e 327 23 800. 1.42245 7, 161, 366 171, 519 |7, 332, 885 282, 680 


AVIATION GASOLINE 


The total demand for aviation grades of gasoline rose from 46.6 
millions barrels in 1950 to 65.2 million in 1951, an increase of 18.6 
million barrels or 40 percent. This increase was due almost entirely 
to a gain in exports and to a large increase in military requirements. 
Exports amounted to 7.1 million barrels in 1950 and 12.2 million in 
1951. Exports in the last half of 1951 almost doubled compared with 
the first half. Domestic demand in the continental United States in- 
creased from 39.5 million barrels in 1950 to 53.0 million in 1951, & gain 
of 13.5 million. 'This domestic demand included reported deliveries 
to the Armed Forces that rose from 19.9 million barrels to 33.2 million. 

The total demand for aviation grades of 100-octane and above rose 
from 37.6 million barrels in 1950 to 55.1 million in 1951, whereas the 
demand for lower grades and components rose only from 9.0 million 
to 10.1 million. 

All aviation-gasoline figures are included in the total figures for 
motor fuel and gasoline in this chapter. It should be noted that the 
term “transfers out” represents rejected material returned for use as 
automotive gasoline; this item is subtracted from the gross production 
of van gasoline to determine the net production of marketable 

ades. 

'The data for aviation gasoline do not represent the total fuel used 
for aviation purposes. The use of jet fuels, blended from low-grade 
gasoline and either kerosine or distillate fuel, is expanding rapidly. 
A considerable number of small planes may use automotive types of 
gasoline. ` 
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MOTOR FUEL (GASOLINE AND NAPHTHA) 


The total demand for motor fuel set another new record of 1,131 
million barrels in 1951, a gain of about 112 million barrels or 11 percent 
compared with 1950. Total exports increased 15.6 million barrels or 
63 percent, including an increase of 5.1 million barrels in aviation 
grades. The gain in total exports was due, primarily, to the shortage 
abroad after the shutdown of the oil industry in Iran. Domestic 
demand in continental United States rose from 994 million barrels in 
1950 to 1,090 million in 1951, a gain of 96 million or almost 10 percent, 
and included an increase of 14 million barrels in the domestic demand 
for aviation grades. 


FIGURE 8.—Production, domestic demand, exports, imports, and stocks of motor 
fuel in the United States, 1918-51. 


Production.—The total production of motor fuel rose from 1,024.5 
million barrels in 1950 to 1,139.5 million in 1951. Production in 1951 
included an output of 1,009.6 million barrels of gasoline and naphtha 
from crude oil and a net production of natural-gas liquids from natural 
gasoline and allied plants and motor benzol from coke ovens amounting 
to 129.9 million barrels. This latter figure was obtained by subtracting 
from the total output of such oils of 205.7 million barrels the produc- 
tion of 75.8 million barrels used for products other than motor fuel— 
liquefied petroleum gases and some kerosine and distillate fuel classed 
as transfers of cycle products. Including imports of motor fuel of 
0.4 million in addition to the net production of 1,139.5 million barrels, 
the total new supply was 1,139.9 million. Deducting the increase in 
combined stocks of finished gasoline and natural-gas liquids of 9.2 
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TABLE 56.—Salient statistics of motor fuel in the United States, 1949 (total) and 
1950, by months 


(Thousands of barrels] 


——— aM | | d———— o Le n» (| € ——À 


Production: 
Refinery gasoline: 
Gasoline...................-....----.| 71,247 | 63,408 | 69,963 | 66,810 | 73,074 | 73,208 | 78,305 
Naphtha..................-.-.-..-...| 1.309 | 1,277 | 1,387 | 1,444 | 1,884 | 1,920 , 060 
Natural-gas lamids: «= 5. e ee e er 15,235 | 13, 719 | 14,669 | 14,047 | 14,278 | 14,285 | 14,966 
Less sales of L P-gases and transfers of 
cycle products 1..................-- 6,664 | 4,803 | 5,200 | 4,710 | 4,450 | 4,245 4,361 
Motor benzol, BER Sieg SES weree ep ergi ere 21 21 17 17 17 17 17 
Total production.......................| 82,148 | 73,622 | 80,827 | 77,608 | 84,803 | 85, 185 | 90,987 
Daily average............--.-........] 2,650 | 2,620 | 2,607 | 2,587 | 2,736 | 2,840 2, 935 
y: A A A 1 1 3 2 4 
> A e rn nm 1,597 | 2,060 | 1,691 | 2,357 | 2,227 | 1,914 1, 992 
Dally AvaSgo....lasecocnaruu rrr rene 52 74 55 79 72 04 
Stocks, end of period: 
FInnished.enaolID8. ceneuuesduc--e re e e eier ee 116, 624 |124, 177 |124, 024 |119, 584 |112, 915 |106,026 | 102, 769 
Natural-gas liquids......................- 7,363 | 8,008 | 7,708 | 7,950 | 8,163 | 8,151 8, 730 
AE A: AAA cs 123, 987 |132, 275 |132, 632 |127, 534 [121,078 [114,177 | 111, 499 
Domestic demand............................| 66,981 | 63,274 | 78,780 | 80,350 | 89,035 | 90, 174 | 91,677 
Dally Serge EE EE ee ee ie 2,161 | 2,260 | 2,541 | 2,678 | 2,872 | 3,006 2, 957 
1950— Continued 
1949 
(total) 
Production: 
Refinery gasoline: 
EI eL PA A 80, 199 881, 703 | 837, 405 
Nap phtha- lice eeacasoaV Pre ee a rre 2,168 | 2,086 | 2,041 21,751 | 16,099 
Natural-gas liquids......................- 15, 423 | 15, 440 | 10, 450 181, 961 | 157, 086 
Less sales of LP-gases and transfers of 
cycle products !................--.- 6,117 | 4,877 | 5,385 61,111 | 48,452 
Motor benzol, A 7 7 7 158 189 
Total producllon. oasaaaze ee erm om 92, 680 | 87, 509 | 90,887 1,024,462] 962, 417 
Dally O 2,900 | 2,917 | 2,932 ; , 037 
is BEE EEN 3 2 134 156 |........ 
rg d ERES ERAN A 1,585 | 2,391 | 2,369 24,721 | 39,347 
AA A meo e renemerocT 51 80 76 68 108 
Stocks, end of period: 
NI MEA 99, 423 | 97,904 | 97,844 108, 669 | 103, 586 
Natural-gas Hor ace zonoo oo een e Re 8,667 | 8,581 » 220 7,355 6, 831 
POUR) BLOONS AAA 108, 090 [106, 485 |106, 070 116,024 | 110, 417 
Domestic doming, Liceo ua en uar eme mro rr 94, 507 | 86, 725 | 89,007 904, 200 | 913, 713 
DANCING ceca 3,049 | 2,891 | 2,873 2, 724 2, 503 


1 Includes LP-gases sold for fuel and chemical uses. 


1008 MINERALS YEARBOOK, 1951 


TABLE 57.—Salient statistics of motor fuel in the United States, 1950 (total) and 
1951, by months 


[Thousands of barrels] 


19512 


Jan. Feb. Mar. Apr. May | June July 


Production: 
Refinery gasoline: 
Gasol soe os elec ce coca d 81,738] 72,432) 79,774| 74,422) 83,033] 82,692) 85,140 
Napa asiatica amis 2,035} 1,903| 2,366| 2,404| 2,658| 2,726) 2,711 
Natural-gas liquids.... ................... 17,305| 15,622| 17,774| 16,702 16, 640| 15,920| 16,357 
Less sales of LP-gases and transfers of 
cycle products 2. ..........-. LL. 6,955| 6,214; 6,542| 6,215) 5,526) 6,195) 5,575 
Motor benzol, etec........................ 9 9 6 6 6 12 10 
Total production......................- 94,132| 83,752| 93,378| 87,319] 96,811| 96,154| 98,043 
Daily average.......................- 3,037| 2,991 3,012, 2,911; 3,123| 3,205| 3,182 
o c cesso xar Qeexau O E 133 4 12 4 93 1 11 
EXDOPUS ii. olsoedacldaesc o tetas atis scday aum 1,788| 1,607) 2,349| 2,444| 2,830| 3,159| 4,191 
Daily average.........................--- 5 57 76 105 135 
Stocks, end of period: 
Finished gasoline......................... 120, 473| 129, 537| 133, 465| 130, 501| 123, 830] 119, 769| 113, 734 
Natural-gas liquids....................... 7,474| 7,842| 8,109} 8,522| 9,079) 10,043| 10,065 
Total stocks...........................- 127, 947| 137,379| 141, 574} 139, 023| 132, 909| 129,812] 123, 799 
Domestic demand............................ 80,554} 72,717] 86,846] 87.430! 100, 188| 96,093| 100, 476 
aily overggo. ll. ll ll lll... 2, 599| 2,597| 2,801| 2,914| 3,232} 3,203| 3,241 
10511— Continued 
EE 1950 
(total) 
Aug Sept Oct Nov Dec Total 
Production: 
Refinery gasoline: 
CASONA nia 86,011| 82,986| 84,851| 82,956| 86,652| 982, 687; 881, 703 
AE A A 1,864} 2,018) 2,091) 2,020 2, 148 2, 943| 21,751 
Natural-gas liquids. ...................... 16, 969} 17,029) 18,123| 18,146 18, 925 205, 512| 181, 961 
Less sales of LP-gases and transfers of 
cycle pGroducts? -0-2-22 6,053| 5,958] 6,699) 7,308] 7,702) 75,842, 61,111 
Motor benzol, etc........................ 8 40 44 45 16 211 158 
Total production....................... 98,799) 96,115) 98,510! 95,859) 100, 039/1,139,511/1,024,462 
Daily average........................ 3,187, 3,204| 3,178| 3,195 3, 227| 3, 122 2; 807 
Impor(g.-2:::2. 00 15 20D Lese depu ELE 2 8 134 6 10 418 156 
EXDOPS.22...2loQaxoexecBexceRWoDhesetsR am eM 4,807| 4,782| 3,984| 4,507| 3,908| 40,356, 24,721 
Daily average. ..........................- 155 159 129 150 126 111 68 
Stocks, end of period: | 
Finished AA 2- eae REL RE 106, 704| 106, 547| 101,837] 105, 117| 117,057| 117,057) 108, 609 
Natural-gas liquids....................... 9,883| 9,578) 9,003] 8,379) 8,186| 8,186) 7,355 
Total stocks...........................- 116, 587| 116, 125} 110,840] 113, 496] 125, 243| 125, 243! 116, 024 
Domestic demand............................ 101,206| 91,803| 99,945] 88,702 84. 394|1 ,090,354 991. 29) 
Daily avergopge ll. 3,265} 3,060] 3,224| 2,957 | 2,722| 2, 987 2, 724 


1 Preliminary figures. 
2 Includes LP-gases Sold for fuel and chemical uses. 
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million barrels results in the total demand for motor fuel of 1,130.7 
million barrels in 1951. 

Yields.—The average refinery yields of gasoline and naphtha from 
crude oil declined from 43.0 percent in 1950 to 42.4 percent in 1951. 
This decline in yield was related to the gain in distillate fuel yields 
from 19.0 percent to 20.0 percent, inasmuch as the gain in crude runs 
of 13 percent was higher than that in total gasoline demand and lower 
that that in distillate fuel total demand. Even with the reduced 
yield for gasoline, there was a substantial gain in the stocks of finished 
gasoline in 1951. 

Exports.—Exports of motor fuel from continental United States, 
including shipments to the Territories and possessions, rose sharply 
from 24.7 million barrels in 1950 to 40.4 million in 1951, a gain of 63 
percent. Exports in the first half of the year amounted to 14.2 
million barrels and were 26.2 million in the last half, as the result of 
the shutdown in the Iran refinery. Exports of motor fuel to the 
Territories increased from 5.9 million barrels in 1950 to 6.9 million 
in 1951. Exports of aviation gasoline rose from 7.1 million barrels 
in 1950 to 12.2 million in 1951. 

Total motor-fuel exports to foreign countries increased from 18.8 
million barrels in 1950 to 33.5 million in 1951, an increase of 14.7 
million barrels. 

Domestic Demand.—The domestic demand for motor fuel set 
another new record and increased from 994 million barrels in 1950 to 
1,090 million in 1951, a gain of 96 million or almost 10 percent. Do- 
mestic demand averaged 2,987,000 barrels daily in 1951, compared 
with 2,724,000 barrels daily in 1950. 

The annual survey of tre Bureau of Public Roads includes an 
analysis of civilian motor-fuel consumption based on tax returns from 
tne States. The total shown in this survey is considerably smaller 
than the domestic demand shown by the Bureau of Mines. The 
difference represents the exclusion from the survey of deliveries to 
the Armed Forces of most of the naphtha used for industrial purposes 
and of some losses in production and transportation before the point 
of tax incidence. On the other hand, the survey includes, in addition 
to gasoline, an increasing amount of diesel fuels used by trucks. 

In 1950 the total motor fuel consumed shown by the Bureau of 
Public Roads amounted to 959.0 million barrels, including 848.9 
million for highway use, 99.4 million for reported nonhighway use, 
and 10.7 million barrels allowed for losses. The total and the high- 
way use included 12.2 million barrels of special fuels other than gas- 
oline, primarily diesel oil and liquefied gases. In 1951 total usage 
was 1,022.6 million barrels, including 907.8 million for highway use, 
103.4 million for nonhighway uses, and 11.4 million barrels allowed 
for losses. Special fuels, other than gasoline, amounted to 16.3 
million barrels with only 3 States not reporting, compared with 4 
States in 1950. Total highway use showed a gain of 9.9 percent in 
1950 and an increase of 6.9 percent in 1951. 

Production and Consumption by States.— Table 59, showing produc- 
tion and consumption of gasoline by States, is designed to indicate 
roughly the areas of surplus production and deficit supply. The 
refinery-production figures are compiled from reports to t! e Bureau 
of Mines and do not include the natural gasoline used outside refin- 
eries. The consumption figures are compiled by the American 
Petroleum Institute from State tax reports. "These figures are closer 
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to the domestic-demand figures of the Bureau of Mines than those of 
tbe Bureau of Public Roads, as they include deliveries to the Armed 
Forces for use in continental United States, although they do exclude 
shipments to our Armed Forces abroad. 

In 1951 refinery production amounted to 1,109 million barrels and 
domestic consumption to 1,045 million, an excess production of 64 
million barrels. ‘The production figure includes a large part of the 
motor fuel for export as well as part of the increase in stocks during 
the year. 


TABLE 59.—Production and consumption of gasoline in the United States, 1949-51, 


PETROLEUM AND PETROLEUM PRODUCTS 


by States 
(Thousands of barrels] 
1949 1950 1951! 
State 
Produc- | Consump- | Produc- | Consump-| Produc- | Consump- 
tion tion 2 tion tion 2 tion tion 2 

Alabama E eels (3) 12, 239 (3) 13, 653 (3) 15, 363 
ATI E Së qd ees 5,059 |............ 5,569 |............ 6, 381 
AIEBnSOÜS.. 224.6 Rae Ke , 445 7,7 9, 147 9, 004 10, 119 
État hl A A 4 135, 578 89, 506 4 139, 867 91, 776 4 151, 209 104, 528 
Colorado... ge Ae teg ; 10, 029 3, 10, 828 4, 2 11, 736 
A AA A 11,174 |. 12, 154 |... iscasas 12, 903 
DN AAA A dU dl GEN 2,395 |............ 2, 590 
District of Columbia..........].. gea eene " 855 |... es ZC TA A 4,911 
El ARA AI Sl IR A 18,620 |............ 20, 022 |............ 22, 955 
A oe cene oa eR rape 5 6, 204 10, 403 5 7, 820 18, 442 $ 8, 104 20, 326 
EA E o CE PARSEA xA (8) 4, 372 (0) 4, 756 ) 5, 005 
HI ID ege e mee Së A 7 67, 639 49, 743 ? 71, 216 , 276 ? 87, 124 56, 584 
Indiana A awe dum 58, 314 26, 421 63, 320 29, 222 66, 514 31,179 
NOW LL as VEE 21,012 HEH 22, 704 |............ 23, 237 
40D MERERETUR 8 39, 373 10, 746 8 46, 088 17,701 8 46, 466 18, 723 
AT y ANA AN A 9 12, 909 12, 506 9 13, 210 , 640 9 13, 504 14, 648 
ET get Eeer 3 82, 109 11, 722 3 84, 125 18, 195 3 88, 210 14, 308 
A OT E | 100. PA 5,400 |. ........... 5, 718 
Maryland -.2222222222c22-222 (5) 11, 491 (5) 12, 830 (5 13, 966 
MassachusettS....-.........-..- 10 2, 926 21, 937 10 1, 456 22, 034 10 1, 762 24, 366 
MICH EE, 12, 042 42, 171 11, 787 46, 611 15, 931 49, 535 
MInnesolA suco ge EN eos 1 , 658 , 046 529 
MistissIppl. sos «=== sews mio ia 3 , 480 3 10, 333 3 11, 241 
y DEENEN 8 25, 204 8 28, 207 8 30, 138 
Montalt sc deg geet bg 5, 447 5,095 6, 756 5, 389 7, 782 5, 533 
INGUTOSER osc cscscciwcsesesns (8) 10, 031 (8) 10, 986 (8) 11, 650 
NOUIS. A A cece 000. [oia asas 1,818 cin 2, 182 
Now*Hanipshlre. EN eg A wu e ee 2,970 [sedeo eie fräi nicas 9, 303 
New Jersey------------------- 35, 096 27, 922 51, 172 31, 378 58, 262 33, 255. 
New Mexico.. ---------------- 2, 397 4, 882 2, 717 5, 453 3, 143 5, 978 
NOW YORE. PARA 9, 637 58, 710 9,171 63, 046 9, 871 66, 378 
DNR RAI E ee 19, 821 |............ 22, 208 |...........- 24, 125 
North. Dakols......2.-t.-lb ek... , A0 AN RAD a eco 6, 434 
AAA Ee 38, 862 49, 165 50, 117 53, 173 58, 059 55, 978 
Oklahomas age bé ege * 45,694 15, 437 51, 906 16, 813 55, 333 17, 692 
AT EE A E E A 11, 434 |............ 12,313 [-.ee222: scs. 18, 021 
Pennsylvania----------------- 74, 587 49, 287 79, 181 , 056 80, 299 , 451 
Rhode Island.---------------- (10) 3, 748 (10) 4,072 (10) 4, 349 
South Carolina............... (5) 10, 049 (5) 11, 024 5 12, 399 
Bléi: Dak Olea eet Rieger gielt e ee 6,351 A 6, 634 8 6, 842 
io ene Breed ein eias (9) , 200 (9) 16, 752 9 18, 327 
gos! ioc E ME 279, 247 65, 531 274, 320 0, 322 316, 877 , 668 
WAN ss E 6, 711 4, 445 7, 658 4, 948 10, 802 5,375 
VE nata a ooo Ee, arre 2,220 |... en 2,020 -[.22zsoceuscs 2, 806 
TI EE ee Ee 17,820 een 19,830 |...:-.----.. 21, 801 
WASHINGTON comodines OI 15, 019 (4) 16, 221 (5) 17, 414 
West Virginia................. 2, 405 8, 409 1, 978 , 946 2, 194 9, 369 
MIER gegen re Ee phe T) 21, 850 (7) , 571 (7) 24, 648 
WYolnlDg...-22.9: 4 han to 6 11, 819 2, 970 6 12, 624 3, 124 614,770 3, 358 

du E 939, 051 893, 221 998, 093 967,078 | 1,108, 880 1, 044, 970 


! Preliminary figures. 
2 American Petroleum Institute. 


¿ Alabama and Mississippi included with Louisiana. 


Washington included with California. 


5 Maryland and South Carolina included with Georgia. 


6 Idaho included with Wyoming. 


7 Minnesota and Wisconsin included with Illinois. 
8 Missouri, Nebraska, and South Dakota included with Kansas. 


? Tennessee included with Kentucky. 


10 Rhode Island included with Massachusetts. 
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Comparison of production and consumption in 1951, by broad 
districts, indicates the major distribution between surplus and deficit 
areas. The Gulf Coast States (including Texas, Louisiana, Missis- 
sippi, and Alabama) reported a refinery production of 405 million 
barrels compared with a consumption of 125 million—a surplus of 
280 million. The known movements out of this district included 
shipments to the Atlantic States of 180 million barrels by boat and 
16 million by pipeline; shipments north and west to other States 
include 28 million barrels by pipeline and 3 million by river barges. 
This district also supplied a considerable part of the exports. 

Tle Atlantic Coast States produced 158 million barrels of motor 
fuel in 1951 and consumed 332 million—a deficit of 174 million 
barrels. Receipts from the Gulf Coast district of 180 million barrels 
by boat and 16 million by pipeline more than supplied this deficit 
and provided for a pipeline movement of about 2 million barrels west 
through Pennsylvania and some exports and military deliveries. 

The Pacific Coast States (California, Oregon, Washington, Nevada, 
and Arizona) produced 151 million barrels of motor fuel and consumed 
144 million. The surplus of 7 million barrels, which was supplemented 
by 1 million taken from stocks, was available for export and small 
shipments to other States. 

The Mountain States (Montana, Idaho, Wyoming, Colorado, Utah, 
and New Mexico) produced 40 million barrels of motor fuel in 1951 and 
consumed 37 million barrels, leaving a surplus of 3 million barrels, 
which was the balance of receipts from and shipments to the Pacific 
Coast district and States to the east. 

The remaining Central States produced 354 million barrels in 1951 
and consumed 408 million barrels, indicating a deficit of 54 million. 
Most of this deficit was supplied from the Gulf States, but some 
E were received from the Atlantic Coast and Mountain 

tates. 

Although by no means complete, the review of data in this table 
gives a fair idea of the general distribution and consumption of 
motor fuel. 

Methods of Distribution.—The expansion of product pipelines has 
resulted from the effort to secure a cheaper long-distance movement 
to inland markets in the upper Middle West and the inland areas of 
the Atlantic Coast States. The steady increase in the demand for 
motor fuel and the rapid gain in the consumption of distillate fuel 
oil for domestic heating have increased the volume of such movements. 

In 1951 deliveries by the product lines totaled 454 million barrels— 
61 million more than in 1950. Deliveries of motor fuel amounted to 
344 million barrels, a gain of 37 million compared with 1950, and 
represented 75.7 percent of total deliveries, compared with 77.9 
percent in 1950. Deliveries of distillate fuel were 88 million barrels 
in 1951, a gain of 22 million, and increased from 16.9 percent of the 
total in 1950 to 19.4 percent in 1951. Deliveries of kerosine were 22 
million barrels in 1951, an increase of 2 million, and represented 5.2 
percent of total deliveries in 1950 and 4.9 percent in 1951. All three 
of these products can be shipped through the same line without much 
loss from intermingling at the point of contact. 

Tanker movements of motor fuel from the gulf to the East Coast 
district increased from 167 million barrels in 1950 to 180 million in 
1951. There were no shipments of motor fuel from California to the 
East Coast district in 1951, compared with 6 million barrels in 1950. 
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Stocks. —Stocks of finished gasoline, as reported, include stocks 
held at refineries, bulk terminals, and by pipelines but not stocks in 
secondary distribution tanks, consumers” hands, or military custody. 
Stocks of finished gasoline increased 8.4 million barrels in 1951—from 
108.7 million barrels on the first of the year to 117.1 million on 
December 31. 

Stocks may be expressed in terms of days' supply by dividing tbe 
stocks at the end of a month by the daily average total demand for 
the succeeding month. On tbis basis, stocks of finished gasoline 
represented 40.6 days’ supply in December 1951 compared with 40.9 
days’ supply in December 1950. 
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FIGURE 9.—Stocks of finished EMI in the United States, 1948-51, by months, 
with figures representing days’ supply at certain periods, and stocks of 
distillate fuel oil, 1948-51, by months. 
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TABLE 63.—Days’ supply of motor fuel on hand in the United States at end of 
month, 1949-51 ! 


KENET AA A ae wd dag: 49.3 2.8 52.1 50.0 8.1 53.1 45. 4 2.8 48. 2 
o q e AMS 47.1 2.8 49.9 47.9 3.1 51.0 45.0 2.8 47.8 

IM AN 45.1 2.8 47.9 45.3 2.8 48.1 44.6 2.7 47.3 
BOVE EPA 42.2 2. 6 44.8 40.6 2.7 43.3 39.3 2.5 41.8 
LS A A poss 39.1 2.5 41.6 36. 8 2.6 39.4 37.4 2.8 40. 2 
PUNO A AA 38. 9 2.6 41.5 35. 1 2.7 37.8 35. 5 3.0 38. 5 
DONG RAS ees 30. 3 2.7 39.0 33. 2 2.8 36. 0 33. 3 2.9 36. 2 
A AAA 85. 1 2.7 37.8 33. 5 2.9 36. 4 33.1 3.1 36. 2 
DEE 35. 6 2.9 38. 5 33. 2 2.9 36.1 31.8 2.8 34. 6 
October... Leer eo ás 36. 7 2.7 39. 4 34.7 2.9 37.6 32. 8 2.9 35. 7 
ao PAE TE 38. 9 2.8 41.7 37.5 2.8 40. A 36.9 3.0 39. 9 
Decómber. .....--..z2---- 46. 8 3.1 49.9 40.9 2.8 43.7 40. 6 2.9 43.5 


1 Stocks divided by the daily average total demand (domestic demand plus exports) for succeeding month. 
2 Preliminary figures. 


Prices.—The average dealers’ net price for Regular Grade Gasoline 
(exclusive of taxes) in 50 representative cities in the United States 
provides an index of gasoline prices at the wholesale level. This 
average price, according to the American Petroleum Institute, rose 
from 15.10 cents per gallon in 1950 to 15.33 cents in 1951. Also 
reported by the American Petroleum Institute, the average service- 
station price, including all State, local, and Federal taxes, rose from 
26.76 cents per gallon in 1950 to 27.15 cents in 1951. The average 
State tax rose from 5.09 cents per gallon to 5.16 cents, the average 
local tax (municipal and county) of 0.09 cent remained the same, and 
the average Federal tax increased from 1.5 cents per gallon in 1950 
to 1.59 cents in 1951, owing to the increase in the rate effective 
November 1, 1951, from 1.5 cents to 2.0 cents per gallon. 


TABLE 64.—Average monthly prices of gasoline in the United States, 1950-51, 
in cents per gallon 


Aver- 


Jan. |Feb. |Mar.|Apr. | May|June| July|Aug.| Sept. | Oct.|Nov.| Dec. te 


year 


1950 


Monthly average at refineries 
in Oklahoma, Grade 21..... 10. 06/10. 06| 9.79] 9. 81/10. 06/10. 67|10. 30/10. 46| 10. 55/10. 56/10. 53/10. AN 10. 32 
Se of 50 cities on 1st of 
month: 
Dealers’ net (ex. tax)...... 14. 82/14. 80114. 75/14. 64114. 98/15. 05/16. 09/15. 43| 15. 34/15. 43/15. 43/15. 43| 15. 10 
Service station (including 
State and local taxes 
OMIT) RASEN Sa OE 25. 21/25. 19125. 03/24. 89125, 16|25. 21|25. 37/25. 70| 25. 50/25. 31/25. 12/25. 39| 25. 26 


1951 


Monthly average at refinerles 
in Oklahoma, regular, 82- 
OCIANG cirrosis 10. 56/10. 56/10. 56/10. 56/10. 56/10. 56/10. 56/10. 56) 10. 56/10. 56/10. 55/10. 50| 10. 56 
A of 50 cities on 1st of 
month: 
Dealers’ net (ex. tax).._.... 15. 40/15. 46/15. 45115. 45/15. 45/15. 18/15. 15/15. 26] 15. 29/15. 20/15, 29/15. 34| 15. 33 
Service station (including 
State and local taxes 
GEG) ER A 25. 85/25. 76/25. 73/25. 68125. 56/25. 24/25. 33/25. 52| 25. 45125. 40/25. 64/25. 63| 25. 56 


1 National Petroleum News. 
3 American Petroleum Institute; compiled by The Texas Co. 
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OTHER REFINED PRODUCTS 
KEROSINE 


With the 1951 production of kerosine 15 percent above the 1950 
total, the supply was not only sufficient to meet an increased domestic 
demand (5 percent over 1950) and greatly expanded exports, but 
there was also a surplus to add to storage. These conditions were a 
change from those prevailing in 1950, as the production in that year, 
although well above the 1949 level, had to be augmented by small 
quantities derived from stocks and imports to satisfy domestic and 
export requirements. | 

The greater output of kerosine in 1951 was due almost entirely to 
a large increase (13 percent) in runs at refineries, as the gain in per- 
centage yield was only trivial. 

All areas showed a gain in kerosine production in 1951 over 1950, 
except the Oklahoma-Kansas and California refinery districts, where 
the quantities produced are relatively unimportant. About 35 per- 
cent of the kerosine production reported in 1951 was credited to the 
Texas Gulf Coast district, where the gain was nearly a quarter over 
the 1950 total. In the Indiana-Illinois-Kentucky group of States, 
which produce about one-fifth of the kerosine made in the country, 
the 1951 quantity was greater by 13 percent. The Louisiana Gulf 
Coast and the East Coast refinery districts are also important sources 
of kerosine, and there the outputs in 1951 were up 7 and 23 percent, 
respectively, over the 1950 quantities. In all these districts the higher 
production of kerosine in 1951 over 1950 was due largely to increased 
crude runs. 


TABLE 65.—Salient statistics of kerosine in the United States, 1950-51, by 
month and district 


[Thousands of barrels] 


Yield (per- Domestic Stocks, end of 
Production cent) demand period 
Month and district ——— AE E ARE 
1950 19511 | 1950 |1951!| 1950 19511 | 1950 1951 1 
By months: i 
BC Ta E 11,140 | 12,715 | 6.5 | 6.2 | 13,906 | 15, 633 | 18,260 | 16,673 
February........................-..- 9,469 | 11,475 | 6.2] 6.3 | 11,413 | 14,789 | 16,126 | 13,150 
Mar EE 10,100 | 12,371 | 6.1 | 6.2 | 12,939 | 11,788 | 13,001 | 13,657 
A A E A 8,848 | 11,511 | 5.7 | 6.2| 8, 8, 678 | 13, , 262 
Eeer 9,790 | 10,698 | 5.8 | 5.4 | 5,700 | 5,877 | 17,304 | 20,331 
AAA A 8,477 | 9,815 | 50| 5.0 ; 5,494 | 21,117 | 24,169 
A A A e ee 9,091 | 10,220 | 5.0 | 5.0 | 6,892 | 6,490 | 23,151 à 
AUSSI cocoa ee ,828 | 10,506 | 5.3 | 5.2] 7,035 | 6,455 | 25,80 241 
Septem ors AAA A 9,989 | 10,915 | 55] 5.6 ; 6,640 | 27,677 | 33,106 
OCtO Del A eege 10, 264 | 11,262 | 64] 56] 9,486 | 10,171 | 28, 33, 382 
nado AA -2-2-0-2 10, 255 | 12,083 | 5.6} 6.1 | 12,737 | 14,960 | 25,526 | 29,948 
o A rex Te ee 11,261 | 12,171 | 5.8 | 5.8 | 16,816 | 16,744 | 19,723 | 24,928 
VEER 118, 512 |135,742 | 5.6 | 5.7 {117,844 |123, 719 | 19,723 | 24,928 
By district: 
Hast Coast. ..--.------------00------ 13,304 | 16,397 | 3.9] 43 8, 140 8,801 
Appalachian......................... 3,808 | 3,937| 6.3| 6.0 512 787 
Indiana-Tllinois-Kentucky, etc.......| 23,996 | 27,185 | 6.3 | 6.2 4,212 5,146 
Oklahoma, Kansas, ete.............. 6,400 | 6,226 | 3.6] 3.3 7 1, 567 
Texas Inland........................ 4, 242 4, 935 5.4 5.3 Q) (?) 427 411 
Texas Gulf Coast... ................. 38,103 | 47,139 | 8.0] 8.4 2, 968 4, 488 
Louisiana Gulf Coast...............- 20,073 | 21,538 | 11.6 | 11.4 1, 275 2, 330 
Arkansas, Louisiana Inland, etc..... 2,677 | 2,784] 9.9| 9.3 
Rocky Mountain...................- 2,080 | 2,3085| 2.9| 2.7 349 302 
SU E uns 3,829 | 3,296 | 1.2 .9 611 376 
KEE 118, 612 {135,742 | 5.6 | 5.7 |117,844 |123, 719 | 19,723 | 24, 928 


1 Preliminary figures. ` : - 3 Figures not available. - 
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Domestic requirements for kerosine in 1951 were 5 percent above 
the 1950 total, which increase compares with a 15-percent gain in 1950 
over 1949. Warmer weather in 1951 than in 1950, with a resultant 
leveled-off demand for kerosine as a heating fuel, was the chief factor 
causing the lower rate of gain in 1951. A cold January in 1951 brought 
about a 10-percent increase over 1950 in the kerosine market during 
the first quarter; however, with comparatively warmer weather from 
then until October, the need for kerosine for heating purposes was 
lowered, and as a result there was a 10-percent decline in the domestic 
demand in the third quarter of 1951 compared with the same 3 months 
of 1950. With a colder October and November in 1951, the gain in 
kerosine requirements for the closing quarter of the year rose to 7 per- 
cent over the final months of 1950. 

Exports of kerosine plus shipments to the United States Territories 
rose sharply from 2,078,000 barrels in 1950 to 6,818,000 in 1951. The 
larger proportions went to the United Kingdom (1,514,000 barrels); 
India (1,243,000 barrels), Egypt (1,231,000 barrels); and Canada 
(598,000 barrels). The greatly expanded shipments of kerosine 
to the United Kingdom, Egypt, and India were evidently to replace 
supplies usually obtained from Iran, which were cut off with the clos- 
ing of the Abadan refinery early in 1951, owing to the dispute with the 
British owners over nationalization of the Iranian petroleum industry. 

Kerosine stocks at the end of 1951 were more than a quarter above 
those reported for 1950 and were also higher than the previous record 
volume held at the close of 1948. Kerosine stored at refineries in- 
creased from 11,315,000 barrels in the final month of 1950 to 12,858,000 
in December 1951—a 14-percent gain—whereas quantities held at bulk 
terminals and in transit in pipelines rose sharply from 8,408,000 bar- 
rels in 1950 to 12,070,000 in 1951. Kerosine in storage at the end of 
1951 represented a 47-day domestic supply at the January 1952 daily 
rate of demand compared to a 39-day supply at the close of 1950. 

Increased stocks of kerosine were reported for all refinery districts 
at the end of 1951 compared with the 1950 totals, except three areas— 
Texas Inland, Rocky Mountain, and California— where the quantities 
stored are relatively unimportant. In the East Coast district, where 
kerosine stocks represent more than a third of the national total, there 
was an 8-percent increase in the inventory during 1951. There was 
a 22-percent increase in the kerosine held in the Indiana-Illinois- 
Kentucky district, whereas quantities were about a fifth of the coun- 
try's inventory, while in the Texas Gulf Coast district, third in impor- 
tance as a storage area for kerosine, the total increased by a half in 
1951 over 1950. 

Sales of kerosine for various uses, according to the annual survey 
made by the Bureau of Mines, showed an increase of 4 percent in 1951 
over the 1950 demand, compared with a 15-percent gain in 1950 over 
1949. The larger share (68 percent of the total in 1950 and 70 percent 
in 1951) of the kerosine is used in range burners for cooking and space 
heating. In 1950 the weather was considerably colder than in 1949, 
which was an important factor in the large increase in the kerosine 
demand. The fact that still greater requirements for heating, as 
measured by degree-days, were not repeated in 1951, was probably 
the more important reason for the lower percentage gain in kerosine 
requirements for the year. Kerosine sold for range burner fuel was up 
by approximately 8 percent in 1951 over 1950, compared with a 21- 


1020 MINERALS YEARBOOK, 1951 


TABLE 66.—Sales of kerosine in the United States, 1950-51, by State and use 


[Thousands of barrels] 
Sold asrangeoil| Tractor fue) All other uses Total 
District ! and State URSS vg 
1950 1951 1950 1951 1950 1951 1950 1951 
District 1: 
Connecticut. ...................- 4,902 | 4,923 15 13 167 127 | 5,084 5, 063 
Delaware...................-.... 634 20 49 655 690 
District of Columbia............ 221 1 3 195 132 447 362 
Floridàs. 22 ese ot aia oa 1,526 | 1,729 74 87 804 814 | 2,404 2, 630 
E A selec ee re 1,702 | 1,810 179 140 584 625 | 2,465 2, 575 
EA A D 2, 965 18 18 215 314 3,183 3, 297 
Maryland......................- 1,31 1, 465 37 47 2, 015 2, 208 
Massachusetts..................- , 687 | 12,015 44 34 496 789 | 13,227 | 13,438 
New Hampshtire................- ; 1, 432 11 10 52 , 615 1, 494 
New Jersey................-..-.. 4,874 | 4,931 19 8 | 1,037 | 1,070| 5 6, 009 
New vork 22.0000 ; 9, 884 72 69 9 1,001 | 10,735 | 10,954 
North Carolina.................. 3,769 | 4,363 241 165 | 1,884 2,1 5, 8 6, 648 
Pennsylvania...................- 2,521 | 2,627 126 137 | 1,415 | 1,397 | 4,062 4,161 
Rhode Island.................... 2,897 | 2,860 12 62 104 161 3, 013 3, 083 
South Carolina.................. 1,957 | 2,014 42 58 | 1,060 | 1,365 | 3,059 3, 437 
Mermont AAA 831 3 11 67 875 909 
Virginia- cuoco AS 1,615 | 1,822 27 19 9 1,003 | 2,566 2, 
West Virginia................... 326 2 7 243 195 479 528 
Dota cee Slee 55,874 | 57, 458 924 895 | 10,910 | 11,977 | 67,708 | 70,330 
District 2: 
Ilinois.........................- 3,182 | 3,777 357 351 | 1,967 | 1,453 | 5,506 5, 581 
Indiana......................... 1,90 2, 537 129 122 | 2,155 | 1,621 | 4,189 4, 280 
TO WA oot seca caco ,342 | 1,714 402 411 j 2, 810 3, 048 
KM cuoc rr REED 412 745 208 209 410 390 | 1,030 1, 344 
Kentucky......................- 489 704 52 70 620 | 1,349 1,304 
Mtchigan.......................- 2,387 | 2,917 191 150 | 1,986 | 1,862 | 4,564 4, 929 
Minnesota -2-2-2 1,385 | 1,644 90 83 5 1,978 2, 223 
IC eee 1,456 | 1,622 51 52 774 661 | 2,281 2, 335 
Nebroska 2-22 604 608 97 160 166 761 860 
North Dakota..................- 485 013 82 76 122 210 689 899 
A AAN ER 1,554 | 1, 74 61 704 634 | 2,332 2,355 
Oklahoma......................- 815 910 165 161 959 813 | 1,939 1, 884 
South Dakota 498 671 87 78 86 89 838 
"Tennessee... 1,309 | 1,508 71 78 971 978 | 2,351 2, 564 
Wisconsin.................-....- 1,172 | 1,650 191 186 671 781 | 2,034 2, 617 
Totana posan 18, 895 | 23,180 | 2,247 | 2,174 | 13,342 | 11, 707 | 34,484 | 37,151 
District 3: 
Alabama........................ 550 738 72 87 765 786 | 1,387 1, 611 
Arkansag b ucpeusesnsbe 854 949 113 135 774 693 | 1,741 1,777 
Loulslana....................... 015 602 159 156 748 732 | 1,522 1, 
Mississainnp ---------- 441 511 137 127 673 637 | 1,251 1,275 
New Mexico..................... 162 249 10. 12 84 
¿o AA c E E 1,973 | 2,301 355 361 | 3,462 | 2,820 | 5,790 5, 482 
“OVAL 4,595 | 5,410 846 878 | 6,500 | 5,752 | 11,941 | 12,040 
District 4: 
Colorado. ......................- 149 187 53 41 41 43 243 271 
A IAN 25 29 3 2 12 19 40 50 
Montana.......................- 100 174 45 29 77 64 231 267 
Ee 14 16 4 3 27 28 
Wyoming................-...... 66 76 8 3 166 145 240 224 
Total- ice deeds 363 482 113 78 305 280 781 840 
District 5: 
Ari una irás E PR A 49 4 49 
alifornia....................... 116 T4 AN ee eee! 2,765 | 2,334 | 2,871 2, 408 
Neva ll: wees -2-0-2-2 De O PA 8 10 
Oregon. eee 12 10 AAA EEN 193 172 205 182 
Washington. ...................- 7 Gi A A 223 212 230 218 
Total o tots ee 142 0d A HEN 3,228 | 2,774 | 3,370 2, 867 
Total United States........... 79,869 | 86,623 | 4,130 | 4,025 | 34,285 | 32, 580 |118, 284 | 123, 228 


EE are grouped according to petroleum-marketing districts rather than to conventional geographic 
reglons, 
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percent gain in 1950 over the 1949 total. Some No. 1 fuel oil is also 
sold for range fuel and when this is added to the kerosine it shows a 
9-percent increase in range-oil requirements for 1951 against a 21- 
percent increment in 1950 over 1949. 

The amount of kerosine delivered for tractor fuel has steadily de- 
creased in recent years, as gasoline and liquefied petroleum gases sold 
for this purpose have gained in importance. Sales of kerosine for 
tractor fuel declined by about 3 percent in 1951 compared with a 
shrinkage of 15 percent in 1950 from 1949 requirements. Kerosine 
sold for various miscellaneous uses, such as lamp fuel, orchard heating, 
weed burning, asphalt heating, dust control, etc., declined by 5 per- 
cent in 1951 against a 9-percent gain in 1950 over 1949. 

Kerosine prices were held virtually stationary in 1951 under controls 
set up by the Office of Price Stabilization in contrast to many minor 
adjustments in 1950 compared with 1949. The only change in rep- 
resentative prices was for 41-43 gravity water-white kerosine at 
Oklahoma refineries, where there was a reduction of a fractional cent 
per gallon in April 1951. 


TABLE 67.—Sales of range oil in the United States, 1949-51, by States 


[Thousands of barrels] 
1951 
State 1949 1950 e bet 
ercent o 
Total ` VC 8, total 
DAAE TAN ay al] A K PDRE AN ENE 1 ERE 13, 486 13, 505 13, 479 13.1 
AA] AMES A 9, 590 10, 386 10, 489 10. 2 
LIA UOTE 5, 6,1 , 6.7 
A AEREA AA 4,701 5, 426 5, 481 5.3 
A ARA 4,361 5, 238 5, 251 6.1 
A EE 2, 267 3, 979 4, 667 4.5 
ier We siTe E 3,141 3, 872 4,458 4.3 
A ERAS A E ok ceeds A 1, 709 2, 516 3, 397 3.3 
AT eh Ee eu NES See NEE vee eek 1, 744 2, 526 3, 819 3.2 
np RT A ES 2, 280 3, 003 3,112 3.0 
OA IO e cc 2, 811 3, 058 , 028 2.9 
A EA fee on oc cca wes ere mr rre 2, 407 2, 838 2, 937 2.9 
e io 1, 904 2, 064 2, 826 2.8 
A AI A A 1, 435 2, 454 2, 666 2.6 
cl WOES AIO Sd en En 1, 555 2,188 2, 502 2.4 
Cub roi A AA 1,409 2, 308 2, 448 2.4 
CONNESSO E ERR EDS 1, 251 1, 926 2,126 2.1 
JN OA erra rmt 1, 244 2, 022 2, 075 2.0 
di us smod KEE 1, 628 1, 723 1, 926 1.9 
A RC IRA 1, 190 1, 797 1, 898 1.9 
Lu dares iad E E 1,460 1, 601 , 800 1.8 
dk CD. A A A 1,188 1,370 1, 508 1.5 
RS A APA 1, 209 1, 636 1,625 1.5 
LE E e ES 1, 234 1,336 1, 489 1.5 
T basa EIA A 892 964 1, 050 1.0 
Än E E Ee 814 923 1,012 1.0 
O A dws Cri waa 6, 401 7,729 9, 382 9.1 
dE 78, 523 04, 662 102, 847 100. 0 
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TABLE 68.—Monthly average prices of kerosine in the United States, 1950-51, 
in cents per gallon 


[Platt's Ou Price Handbook] 


Avere 
Year and grade Jan, | Feb.|Mar.| Apr.|May|June|Tuly (| Aug.| Sept. |Oct. |Nov.|Dec. e 
year 


ntt, = Ët d | | | ee dM |—Ó—M ———— |——— ——— | —————— 


1950 


Pace wet d xcd 8. 52| 8. 75| 8. 75| 8.75! 8. 75| 8.69) 8.66| 8.82| 9.06| 9.06| 9.06| 9.23| 8.84 
Kerosine (and/or No. 1 fuel 
oil) at New York Harbor....| 9. 50| 9. 15| 9.05| 9.1] 9.00| 9.20] 9.21) 9.52] 9.65| 9. 92|10. 15/10. 15| 9. 46 
Koerosine, tank-wagon, at Chi- 
PM MEDION TRUE O E 15. 09/15. 30|15. 30/15. 30/15. 30/15. 30/15. 30/15. 30| 15. 30|15. 30|15. 67/15. 80| 15. 36 


York City e Beeman 18. 41/12, 91/12. 70/12. 53/12, 28/12. 50/12. 50/12. 85| 13, 10/13. 42/13. 60/13. 60| 12, 94 
1951 


41°-43° gravity water-white 

kerosine at refineries, Okla- 

DOM Ae wees che Genuine 9. 44] 9. 44| 9.44] 9.40) 9.31] 9.31] 9.31) 9.31] 9.31] 9.31] 9.31] 9.31] 9.35 
Kerosine (and/or No. 1 fuel 

oil) at New York Harbor....|10. 15/10. 15/10. 15| 10. 15/10. 15/10. 15/10. 15/10. 15] 10. 15/10. 15/10. 15|10. 15) 10, 15 
Kerosine, tank-wagon, at Chi- 


E AAA ee A 15. 80/15, 80|15. 80/15. 80/15. 80/15. 80/15. 80/15. 80) 15. 80/15. 80/15. 80/15. 80] 15. 80 
Kerosine, tank-wagon, at New 
York City e 13. 60/13. 60/13. 60/13. 60/13. 60/13. 60/13. 60/13. 60| 13. 60/13. 60/13. 60/13. 69] 13. 60 


1 Manhattan and Queens. 


Rail and truck shipments of kerosine from the California marketing 
area to other Western States totaled 20,000 barrels in 1951 compared 
with 25,000 in 1950. There have been no tanker shipments of kero- 
sine from the west coast to the Atlantic seaboard in recent years. No ` 
kerosine was received on the west coast by overland routes in 1951, 
and the 1950 quantity was only 1,000 barrels. 

Tanker and barge shipments of kerosine from gulf ports to the At- 
lantic seaboard increased only nominally—from 41,746,000 barrels in 
1950 to 43,516,000 in 1951. The kerosine in this movement origl- 
nating in Texas totaled 34,061,000 barrels in 1951, compared with 
30,784,000 in 1950, whereas the quantity credited to Louisiana de- 
clined from 10,962,000 barrels in 1950 to 9,455,000 in 1951. 

Tanker rates on kerosine shipped from gulf coast ports to New York 
fluctuated widely in 1951, with a sharp upward trend. A freight quo- 
tation of 88.2 cents a barrel at the end of December 1950 was raised to 
$1.084 in late January 1951. A slack-season “low” of 36.1 cents a 
barrel was posted on July 19; however, subsequent advances brought 
the rate to $1.084 a barrel at the end of November, the same level 
reached in January 1951. The average freight charge for kerosine for 
1951 was 73.9 cents a barrel compared with 37.8 cents in 1950. 


DISTILLATE FUEL OIL 


Both the domestic demand and exports of distillate fuel oil showed 
important increases—14 percent and 79 percent, respectively, in 1951 
over 1950; however, with a relatively large gain in production—19 
percent—the supply was not only sufficient to satisfy these expanded 
markets, but an excess quantity was also diverted to storage. Addi- 
tional supplies from "transfers" *—up 13 percent in 1951—and im- 


* For definition, see text footnote 1 at the beginning of this chapter. 
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ports—down 26 percent—were relatively unimportant in volume. 
Ninety-nine percent of the distillate fuel ol came from new production 
in 1951, and about 93 percent of the total supply was diverted to 
the domestic market; 5 percent was exported, and the balance or 2 
percent was added to storage. The production of distillate fuel oil in 
1950 accounted for 98 percent of the supply, which in turn was sup- 
plemented by minor imports and “transfers” plus a small quantity 
taken from storage. The domestic demand accounted for 97 percent 
of the available quantity, and the balance was exported. 

The domestic demand for distillate grades of fuel oil increased by 14 
percent in 1951, compared with a 20-percent expansion in 1950 and a 
3-percent decline reported in 1949. A cold January was the principal 
factor that brought about a 21-percent gain in the demand for light 
fuel oils in the first quarter of 1951 over the corresponding period of 
1950. With a warmer second quarter in 1951 than in 1950, the indi- 
cated domestic demand showed only a nominal gain—11 percent— 
compared with a 30-percent increase in the same 3 months of 1950. 
The gain in domestic requirements of 4 percent in the third quarter 
and 13 percent in the final 3 months of 1951 were well below the per- 
centage increases of 17 percent and 22 percent, respectively, reported 
for 1950 over the same periods of 1949. 

Distillate-fuel-oil sales in 1951, according to the annual survey 
conducted by the Bureau of Mines, were 14 percent above the com- 
parative 1950 totals. Deliveries to gas and electric power plants, the 
only sales that decreased, were down by 27 percent. The railroads in 
their shift to diesel equipment, strongly evident in recent years, 
bought 23 percent more light fuel oils, mostly diesel grades, in 1951 
than in 1950; furthermore, the 1951 total for these distillates delivered 
to railroads was greater in volume than that for the residual grades 
for the first time. Sales of distillates, mostly diesel fuel, to vessels 
increased 12 percent over the 1950 total, in contrast to a 2-percent 
decline in 1950. Bunker deliveries of light fuel oils.to vessels engaged 
in foreign trade increased by 45 percent from 5,229,000 barrels in 1950 
to 7,580,000 in 1951, according to data compiled by the Bureau of the 
Census, United States Department of Commerce, whereas the indi- 
cated quantities of light fuel oils sold to vessels using coastal and 
inland waters declined from 7,643,000 barrels in 1950 to 6,813,000 in 
1951. 

Sales of distillate-grade fuel oils to gas and electric power plants 
dropped 27 percent in 1951, in contrast to a gain of 5 percent in 1950 
over 1949. The drop was due largely to higher prices for fuel oil in 1951 
and a resulting shift to other fuels and sources of energy, such as coal, 
natural gas, and hydro power. The total consumption of hydro power 
by electric power plants increased greatly in 1951 over 1950, according 
to records compiled by the Federal Power Commission. Smelters, 
mines, and manufacturing plants increased their purchases of dis- 
tillate fuel oils by 13 percent in 1951 over 1950, compared with a 
40-percent rise in 1950 over 1949. This lower rate of gain in 1951 in 
the requirements for light fuel oils by industrial plants, with the index 
of manufacturing up to 229 compared with 209 in 1950, according to 
the Federal Reserve Board, probably was due to increased fueLoil 
prices in contrast to almost unchanged quotations for industrial 
grades of bituminous coal. 
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MILLIONS OF BARRELS 


FicurE 10.—Sales of distillate fuel oil, including diesel oil and range oil, in the 
United States, 1944-51, by uses. 


TABLE 70.—Sales of distillate fuel oil ! in the United States, 1947-51, by uses 


[Thousands of barrels} 
x Use 1947 1950 1951 
Railroads c5 325.55 sole hao da EVE eub ES RE 23, 619 48, 703 59, 962 
Vessels (including tankers).........................- 14, 475 12, 872 14, 303 
Gas and electric power plants........................ 14, 216 13, 207 9, 012 
Bmelters, mines, and manufacturing industries 2..... 24, 489 37,121 42, 067 
nr ul e BEE 178, 359 220, 947 249, 258 
Fuel oll (No. 1) sold as range oll..................... 11, 632 14, 798 16, 
U. 8. Army, Navy, Air Force, and Coast Guard..... 5,176 6, 553 8, 430 
Oil-company A 2, 191 5, 692 8, 811 
Miscellaneous Uses... 2 lc ee een en ee 23, 857 85, 418 40, 151 
Total United States... ........................ 208,014 | 341,973 | 329,196 | 395, 306 448, 908 
Exports and shipments to U. 8, Territories and 
DOSSCSSIONS EE 29,877 21, 293 12, 205 12, 653 22, 674 
DOTA lina a DR ne 327, 891 363, 266 | 341, 491 407, 959 471, 582 
1 Includes diesel fuel. 


2 Oil used to heat manufacturing plants is included under **Smelters, mines, and manufacturing indus- 
tries," as the amount so used cannot be separated from the major portion used to generate power. Oil used 
to heat military and other Government buildings is included under ‘‘Heating oils.” 
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In 1951, with a 10-percent increase in domestic burners over the 
1950 number in use and with no change in the need for heating as 
measured by degree-days,’ sales of light fuel oil (Grades 1-4) for space 
heating were 13 percent above the 1950 total. This gain in demand 
compares with a 16-percent increase in 1950, when burners in use were 
15 percent above 1949 installations and the weather was 8 percent 
colder. The light fuel oil sold for heating accounted for approxi- 
mately 56 percent of the total distillate-fuel-oil sales in both 1950 and 
1951. No. 1 fuel oil delivered for range burner fuel showed a 10- 
percent increase in 1951 compared with a 20-percent gain in 1950 over 
the 1949 total. 

Stepped-up military activities during the entire year are reflected in 
a 29-percent rise in the purchases of light fuel oils by the armed serv- 
ices, in contrast to a gain of 7 percent in 1950 over 1949 requirements. 
Oil companies use only a relatively small amount of distillate fuel oils 
in their various operations; however, with crude production up by 
14 percent and a 13-percent gain in crude runs at refineries in 1951 
compared with 1950, the quantity consumed increased by 55 percent, 
which compares with a 37-percent gain in 1950 over the 1949 total. 

Major requirements for distillate fuel, including diesel oil and range 
oil, in recent years, are shown graphically in figure 10. 

Closing of the Abadan refinery in Iran at the end of June 1951 and 
the necessity of finding other major sources of supply to satisfy world 
markets was probably the principal factor that caused United States 
exports and Territorial shipments of distillate fuel oil to almost double 
in volume in 1951 compared with 1950. The more important export 
items that increased were as follows: Canada, 5,401,000 barrels in 
1950 and 6,547,000 in 1951; United Kingdom, 1,166,000 in 1950 and 
3,410,000 in 1951; Mexico, 392,000 in 1950 and 1,165,000 in 1951; 
Sweden, 590,000 in 1950 and 1,123,000 in 1951; and the Philippines, 
7,000 in 1950 and 379,000 in 1951. Although there were no exports 
of light fuel oil to the following countries in 1950, they were credited 
with relatively important quantities in 1951 as indicated: Netherlands 
Antilles, 1,749,000 barrels; Australia, 684,000; and Japan, 683,000. 
It is believed that the distillate shipped to the Netherlands Antilles 
was used for cracking stock in its petroleum refineries. : 

The 19-percent g&in in the production of distillate fuel oil in 1951 
can be attributed mainly to a 13-percent increase in crude runs to 
stills and secondly to a slightly higher yield—20 percent in 1951 
against 19 percent in 1950. The light fuel oil produced at petroleum 
refineries in 1951 made up 99 percent of the total supply, compared 
with 98 percent in 1950. 

There was a 23-percent gain in distillate-fuel-oil output in 1951 in 
both the Texas Gulf Coast area, where a quarter of the supply origi- 
nates, and in the East Coast area, where a fifth of the total is produced. 
The Illinois-Indiana-Kentucky refinery district is another important 
source—about 16 percent of the national total—of light fuel oils, and 
there the output in 1951 was greater by 22 percent. Distillates made 
in the California refinery district account for about 11 percent of the 
annual production, and the quantity was up by 6 percent in 1951 over 
the 1950 total. 

7 The number of degree-days is the monthly sum of the differences between 65° and the daily mean tem- 
perature below 65°. Experience has shown that to heat buildings to a temperature of approximately 70° 


the amount of fuel or heat used per day is proportional to the number of degrees the average outside 
temperature falls below 65°. 
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TABLE 71.—Sales of distillate fuel oil! in the United States, 1947-51, by States 


[Thousands of barrels] 
District ? and State 1947 1948 1949 1950 1951 
District 1: 
A AAA ES 8, 635 10, 487 9, 510 11,067 11,777 
A EE 7 866 1,013 1, 285 1, 556 
District of Columbia. ----------------- 2, 733 2, 789 2, 246 2, 433 2, 982 
qoi AA 3,760 4,068 3, 824 4, 648 5, 343 
(Orpa eege ee Gg 1, 956 2, 593 2, 3, 202 3, 962 
Mähe A Pes vesadete dob Ute 2, 266 2, 638 2, 016 3, 406 3, 935 
E E 7,551 8, 442 7,691 8, 981 10, 898 
EE AA 19, 290 20, 919 19, 741 22, 769 27, 261 
New Hampshire -s 2.22522 erras 1, 387 1, 455 , 945 2, 765 3, 102 
INOW J OISOY EN eier de 26, 011 28, 755 26, 993 30, 521 32, 208 
do A APA A 38, 45, 902 45, 252 52, 173 56, 334 
Worth Carolina- -see bie deed en Acte 2, 552 3, 220 3, 491 4,3 5, 490 
PONUSY VATA. o. riewosssdesumetzRAjeva- 19, 916 22, 198 20, 84 28, 34, 585 
Rhode Iland rocosa caras 3,389 3, 413 3, 408 4,116 4, 260 
South Carola AA AA 1, 427 1, 662 1, 630 1,854 2, 202 
AKu s aTa AE A ATA 816 875 1,054 1, 117 1, 166 
AL EE E 4, 539 5, 319 5, 380 7,855 9,156 
West Virginia... ee ense 47 5 554 651 1, 229 
POUL os aseena A 146, 374 166, 186 159, 761 191, 553 217, 536 
District 2: 
ANS AR A ES APA 20, 906 21, 622 19, 582 26, 320 28, 517 
Indiana. AAA A Xu o 6, 153 8, 420 8,080 10, 776 13, 205 
wi- ERRAT A EAE VECCHIO 6, 009 7,435 7,610 8, 025 9, 701 
TECH 2, 881 4,094 3,185 4, 527 5, 552 
aa AAA 1, 586 1, 980 1, 956 2, 274 2, 763 
AAA E 12, 277 13, 713 14, 562 18, 493 20, 334 
Oe RR ASS 9, 327 10, 229 10, 094 12, 448 14, 560 
NOS IAEA TD ee 7,072 8, 110 6,8 7; 815 8, 684 
Nebraska- ua easandex4rgen pre ZE 3, 340 3, 744 3, 386 3, 707 3, 829 
EIERE cio rra 1,067 1, 312 1,616 1, 939 2,026 
A A 7,479 10, 120 9, 442 12,059 14, 474 
aja AAA A e 1,084 1, 571 1, 929 1, 928 2, 223 
DOUGH DEE, ng E eet zs niia 1, 338 1, 434 1, 510 1, 893 2,133 
de eebe d An Sege be 2,018 2,143 2,125 3,062 , 428 
A AR A ARA 8, 203 8, 609 8, 279 10, 285 1, 437 
A A A A 90, 830 104, 545 100, 178 126, 451 142, 946 
District 3: 
RISDEM ugereegt ees 1, 937 2, 493 2,340 2, 692 2, 846 
A AAA gege g AE ac 1,733 1, 838 2, 162 2, 414 2, 244 
OTIS ed a e A a 3, 274 4, 268 4,021 4, 019 5, 224 
MississIpDL AA 912 1, 002 1,010 1, 271 1, 507 
NOW Melen A ege degt gé 708 653 716 950 972 
A A EE 8, 035 10, 120 9, 238 12, 790 16, 183 
TO NER Tr F 16, 599 20, 374 19, 486 24, 736 28, 976 
District 4: 
COMIDO: 2s» do ade ER EN EE ge 1, 724 1, 976 1, 683 1,831 2, 036 
AA AAA A 1,034 1, 570 1, 562 1,770 2, 201 
a AREA m Raro EE RT RH 1, 600 1, 810 1, 965 2, 478 2, 851 
A NESCIRE E T VONT 1, 223 1, 448 1, 474 2,001 2,334 
Wyomini LL uos carpa 643 1, 600 1, 504 1,732 1, 893 
o RARA IIS A 6, 284 8, 404 8, 188 9, 812 11, 406 
pr MÀ M—3 
District 5: 
IA AAA 1,173 1, 342 1,021 1,020 1, 233 
Ten TE mm mre 20, 481 22, 573 21, 232 19, 212 22,031 
NOMAD EOI 951 1, 363 1,772 1, 843 2, 102 
DIOS dra crea 5,720 6,181 6, 343 7,725 8, 534 
buf Coles soo RARA 9, 602 11,005 11, 215 12, 954 14, 145 
(Uo) AM AVAL: 37, 927 42, 404 41, 583 42, 754 48, 045 
Total United States................. 208, 014 341, 973 329, 196 395, 306 448, 908 


1 Includes diesel fuel ofl. 


2 States are grouped according to petroleum-marketing districts rather than to conventional geographic 


regions, 
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Pipeline companies use some light crude petroleum as fuel, and the 
quantity is entered into the distillate fuel-oil account as “transfers.” 

his item increased by 13 percent in 1951 compared to 1950 and 
represented less than 1 percent of the available light fuel oils. 

Distillate-fuel-oil stocks held at the end of 1951 were 12 percent 
greater than those reported at the close of 1950. The 44,682,000 
barrels stored at refineries on December 31, 1951, were 7 percent over 
the comparative quantity of 41,632,000 for 1950, whereas supplies 
reported at bulk terminals and in pipelines rose 19 percent from 
30,316,000 barrels in 1950 to 36,040,000 in 1951. "The light fuel oil 
in storage at the year end of 1951 represented a 40-day supply at the 
January 1952 daily rate of domestic demand, compared with a 39-day 
reserve at the close of 1950. . 

Most refinery districts showed important buildups in distillate-fuel- 
oil stocks during 1951. A third of the light-fuel-oil inventory was 
reported from the East Coast States, where the gain in the amount 
stored increased by 21 percent. There was an outstanding stock 
increase of 55 percent in the Indiana-Illinois-Kentucky district, where 
the total at the end of 1951 represented a fifth of the national reserve. 
Relatively important distillate stocks are credited to the Texas Gulf 
and California districts; however, the quantities declined by 2 and 36 
percent, respectively, during 1951. This big shrinkage in West Coast 
distillate stocks in 1951 was largely the result of a tight supply in the 
area, as reported sales of light fuel oil were up by 12 percent, whereas 
the local production in 1951 was only 6 percent above the 1950 total. 
The 1951 year-end inventory for the Louisiana Gulf district, although 
not relatively important in volume, was 8 percent below the compara- 
tive quentty for 1950. 

Rail and truck shipments of distillate from the west coast to other 
Western States continued a downward trend from 606,000 barrels in 
1950 to 521,000 in 1951. Tanker shipments of distillate fuel oil from 
California to the east coast rose sharply from 66,000 barrels in 1949 
to 1,554,000 in 1950 and then declined to only 34,000 in 1951. Dis- 
tillate fuel oil shipped overland into the Pacific Coast marketing 
area increased from 1,095,000 barrels in 1950 to 1,669,000 in 1951. 

Tanker and barge shipments of distillate fuel oil from the Gulf area 
to the Atlantic seaboard have increased steadily in recent years from 
102,147,000 barrels in 1949 to 115,328,000 in 1950 and to 129,953,000 
in 1951. The quantities shipped from Texas have expanded from 
80,748,000 barrels in 1949 to 93,600,000 in 1950 and to 106,285,000 
in 1951. Louisiana was credited with 21,399,000 barrels in 1949, 
21,728,000 in 1950, and 23,668,000 in 1951. 

- Tanker rates for No. 2 distillate fuel oil from the Gulf coast to New 
York averaged 78.1 cents a barrel in 1951 compared with 39.5 cents 
in 1950. There were numerous changes in this freight charge in 1951 
and a high of $1.138 a barrel was quoted in late January and again 
at the end of November. The 1951 low of 37.8 cents a barrel held 
for a few days in late July. 

There were very few changes in representative distillate fuel oil 
wholesale prices during 1951, because of controls set up by the Office 
of Price Stabilization. In contrast to numerous adjustments in the 
price of No. 2 fuel oil at refineries in Oklahoma in 1950, there were 
only four minor changes in 1951, which resulted in a net reduction of 
less than a tenth of a cent a gallon during the 12 months. Other 
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TABLE 72.—Monthly average prices of distillate fuel oil and diesel fuel in the 
United States, 1950-51 


[Platt's Oil Price Handbook] 


Year and grade Jan.| Feb.|Mar.| Apr.| May|June| July| Aug.| Sept.| Oet Noe.) Dec. ago 


1950 


No. 2 fuel oil at refineries, 

Oklahoma.cents per gallon..| 7.85} 8.03| 8.06| 8.03| 7.94] 7.92| 7.06] 8.15| 8.37| 8.38) 8.38| 8.40| 8.13 
No. 2 fuel oil at New York 

Harbor....cents per gallon..| 8.37| 7.94| 7.85| 7.75| 7.87| 8.10| 8.11] 8.43] 8.60| 8.90| 9.15| 9.15] 8.35 
Diesel oil, shore plants, New 

York Harbor..cents per gallon..| 8.97| 8.46) 8.37| 8.15| 8.31] 8.53] 8.56| 8.84| 9.00| 9.31| 9.55| 9.55| 8.80 
Diesel oil for ships: 

New York 


dollars per barrel..| 3.69] 3. 53| 3. 47| 3.36| 3. 40| 3.48] 3.48] 3 3. 3.90| 3.90| 3.60 
New Orleans.......d0....| 3.35| 3.35| 3.30| 3.22| 3.24| 3.28| 3.28] 3.36] 3.49| 3.49| 3.49] 3.49] 3.36 
San Pedro.......... do....| 3.35| 3.35| 3.35| 3.35] 3.35| 3.35] 3.35| 3.35) 3.35| 3. 43| 3.44] 3.44| 3.37 


1951 


No. 2 fuel oil at refineries, 

Oklahoma.cents per gallon..| 8. 56] 8. 56| 8. 56] 8. 52| 8.40| 8.38| 8.38] 8.38| 8.38] 8.44| 8.50| 8.50] 8.46 
No. 2 fuel oil at New York 

Harbor....cents per gallon..| 9. 15| 9. 15| 9.15| 9.15| 9.15] 9. 15| 9.15| 9.15] 9.15] 9.15| 9.15| 9.15| 9.15 
Diesel oil, shore p 


ts, New : 
York Harbor..cents per gallon.. | 9. 55| 9.55| 9.65| 9. 55| 9. 55| 9.55| 9.65] 9.55] 9.55] 9.55] 9.55| 9.55| 9.55 
Diesel oil for ships: E 


New York 

dollars per barrel..| 3.90| 3.90| 3.90| 3.90| 3.90| 3.90| 3.90| 3.90] 3.90) 3.90| 3 3.90] 3.90 
New Orleans.......d0....| 3. 49| 3.49] 3.49] 3.49] 3, 49| 3.49] 3.49] 3.49| 3.49) 3.49| 3.40] 3.40] 3.49 
San Pedro... do....| 3.44| 3. 44| 3. 44| 3. 44| 3, 44| 3.44] 3. 44| 3. 44| 3.44] 3, 44| 3.44| 3.44) 3.44 


representative quotations for light fuel oils, including diesel grades 
remained at the same level throughout all of 1951. 

Average retail fuel prices in à number of cities are published monthly 
by the Bureau of Labor Statistics, United States Department of Labor. 
The average price of No. 2 distillate fuel oil in New York City was 
12.63 cents a gallon until May 1951, when it advanced to 12.75 cents, 
a quotation that held until November when there was a slight reduc- 
tion to an average of 12.71 cents a gallon. The average price for this 
grade of fuel oil for all of 1951 was 12.70 cents a gallon compared 
with 11.72 cents in 1950. The average price of No. 2 in Chicago was 
13.63 cents a gallon from January through April 1951 and then dropped 
to 13.57 cents, a value that held for the remainder of the year. The 
average quotation was 13.59 cents a gallon in 1951 or slightly higher 
than the 1950 average of 12.64 cents. 


RESIDUAL FUEL OIL 


There was only a nominal increase—2 percent—in the domestic 
demand for residual fuel oil in 1951; however exports were up sharply, 
79 percent compared with those of 1950. Production of heavy grades 
of fuel oil in 1951 was greater by 10 percent, and the transfers also 
gained 13 percent; consequently, there was a slight surplus in the 
supply, which was diverted to storage. Imports were lower by 1 
percent compared with 1950 receipts from foreign sources. Demand 
and supply factors in 1951 differed from those prevailing in 1950, 
when both the domestic and export markets were considerably ex- 
panded; with virtually no increase in production, it was necessary to 
draw heavily on 'available stocks, even though imports and transfers 
were well above 1949 levels. 


1951 
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The domestic demand for residual fuel oil in 1951 rose to a new level 
for the second consecutive year. However, the gain in 1951 over 1950 
(2 percent) was not as great as in 1950 when the increase over 1949 
was 12 percent. There were substantial gains in all quarters of 1950 
over 1949, but the percentage increase was less marked in the final 3 
months. This tapering off continued into 1951 and resulted in an 
actual decline from 1950 of 7 percent in the third quarter compared to 
a 13-percent gain in the corresponding period of 1950 over 1949. 
The demand for heavy fuel oils was virtually the same in the closing 
quarters of both 1950 and 1951. — 

According to the annual canvass by the Bureau of Mines, sales of 
residual fuel oils showed a net overall increase of only 2 percent in 1951 
over 1950, as deliveries to railroads and to the gas and electric public 
utilities were down sharply. The railroads, with their greatly ex- 
panded use of diesel equipment, bought 10 percent less heavy fuel oil 
in 1951 than in 1950, which compared with a 4-percent drop in 1950 
from 1949 requirements. Suppliers reported a 15-percent gain in 
sales of heavy fuel oils to vessels in 1951 against a 4-percent increase 
in 1950 over 1949. Vessels engaged in foreign trade were credited 
with purchases of 63,809,000 barrels of heavy-fuel-oil bunkers at 
American ports in 1951 compared with 50,815,000 in 1950—a gain of 
26 percent—according to the records of the Bureau of the Census, 
United States Department of Commerce. The indicated demand for 
heavy fuel oils by vessels using coastal and inland waters increased 
from 42,132,000 barrels in 1950 to 43,198,000 in 1951. 

The fact that gas and electric power companies turned E to 
other sources of energy in 1951, owing largely to higher fuel-oil 
prices, was reflected in a 24-percent decline in their purchases of 
residual fuel oils. This sharp drop in heavy-fuel-oil sales to the utili- 
ties in 1951 contrasted with a substantial 16-percent gain in 1950 
over the 1949 total. The index of industrial production, an indicator 
of the need for all fuels by heavy industries, rose from 209 in 1950 to 
229 in 1951. Apparently higher prices for heavy fuel oil, in contrast 
to virtually stable prices for industrial grades of coal, were the im- 
portant factor that limited sales of residual fuel oils to smelters, mines, 
and manufacturing plants to a 6-percent gain in 1951, compared with 
a 21-percent increase in 1950 over 1949 requirements. 

Considerably colder weather and an 8-percent increase in commer- 
cial burners in use were factors that brought about a 20-percent ex- 
pansion over 1949 in sales of heavy heating oils in 1950. There was 
a similar percentage gain in the number of commercial burners in use 
in 1951, but virtually no change in the coldness of the weather as 
measured by degree-days; consequently, sales of heavy grades of fuel 
oil for heating purposes showed only a nominal gain of 5 percent. 

The Nation's military services increased purchases of Navy Grade 
and other heavy fuel oils by 34 percent in 1951, the first full year of 
operations since the beginning of hostilities in Korea. This stepped- 
up demand in 1951 compares with a 25-percent gain in military re- 
quirements for heavy fuel oils in 1950, when a tense international 
situation had prevailed only during the second half of the year. 

The quantity of heavy fuel oil, including some crude petroleum and 
acid sludge, consumed by oil companies in their field and refinery 
operations has declined in recent years, as the petroleum industry has 
turned more and more to natural gas, refinery gas, and purchased 
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electricity as sources of energy. Heavy grades of fuel oil used by oil 
companies increased less than 2 percent in 1951 over 1950 require- 
ments, compared with a 3-percent gain in 1950 over 1949, and the 
quantities represented about a tenth of the residual-fuel-oil total for 
both years. 


TABLE 74.—Sales of residual fuel oil ! in the United States, 1947-51, by uses 


[Thousands of barrels} 

Use 1947 1948 1949 1950 1951 
ON 97,500 | 80,588 | 63,467 | 60,878 | 54,908 
Vessels (including tankers).......................... 101, 900 05, 763 89, 362 92, 947 107, 007 
Gas and electric power plants........................ 60, 964 56, 812 80, 092 93, 062 70,550 
Smelters, mines, and manufacturing industrles......| 115,108 | 117,780 | 122,633 | 148,111 157, 279 
Eege 56, 402 58, 639 60, 414 72, 716 76, 164 
U. S. Army, Navy, Air Force, and Coast Guard..... 19, 147 24, 655 22, 724 23, 333 38, 054 
Oll-company fuel............................-..-.... 62, 649 56,637 | 251, 667 53, 203 64,056 : 
Miscellaneous use... lll... 6, 850 6, 623 4,574 4,898 5, 280 

Total United States... 520,529 | 506,497 | 2 494,933 | 554, 208 563, 388 
Exports and shipments to U. S. Territories and pos- 

SESSIONS EE 10, 623 13,011 12, 641 16, 228 29, 058 

A AA 531,152 | 519,508 | 2 507,574 | 570, 436 592, 446 


1 Includes Navy grade and crude oil burned as fuel. 
2 Revised. 


Sales of residual fuel oils in recent years are shown graphically in 
figure 11. All grades of heavy fuel oil and crude petroleum and acid 
sludge used as fuel are included. 

Closing of the Abadan refinery in Iran in mid-1951, which necessi- 
tated a realinement of world fuel-oil-supply sources, was probably 
the principal factor that brought about a 79-percent increase in 
residual-fuel-oil exports and shipments to United States Territories 
in 1951 compared with 1950. The countries that received the largest 
shipments of heavy fuel oil in 1951 wereías follows: Canada, 5,761,000 
barrels; Japan, 3,991,000; Mexico, 2,328,000; Chile, 1,962,000; Austra- 
lia, 1,803,000; Cuba, 1,229,000; and the United Kingdom, 1,109,000. 
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FicunE 11.—Sales of residual fuel oil in the United States, 1944-51, by uses, 
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TABLE 75.—Sales of residual fuel oil! in the United States, 1947-51, by States 


[Thousands of barrels] 
District ? and State 1947 e 1948 1949 1050 1951 
District 1: 
OOO. E ia 8, 838 10, 068 14, 515 16, 845 14, 888 
A A AA A 1,139 1, 043 1, 921 2, 373 1, 888 
District of Columbia .....-............ 935 855 1, 427 , 188 1, 688 
y A ARI E 15, 519 16, 132 15, 671 17,009 20, 322 
E A 2, 9 3, 37 4, 4, 733 5, 619 
LTE 2, 809 2, 342 2,704 550 3, 178 
Maroon face NE A ak mure 17, 119 13, 276 13, 521 14, 168 15, 814 
A, AA 16, 976 18, 082 23, 476 30, 715 , 883 
Now Hampshire.» :.2.2.<2.2.---.-....- 95 909 1,175 1,873 2, 326 
New Jersey ARA A A 46, 167 33, 680 37,973 49, 092 44,775 
Mew YOR AAN A come hui 32, 907 45, 971 49, 168 61, 829 52, 684 
NOTA COPOLIDO eor ERARER.T- m L--- 433 461 1, 109 
Penny vanig aatem mRn-s 35, 794 97, 240 35, 301 41, 110 42, 614 
(CAT e ---------- 7, 088 7,917 8, 508 10, 891 10, 030 
pouth Caroling. +. 50.65 AA 2, 349 2, 496 2, 610 , 652 4, 145 
eren ` riot dd 262 258 281 382 300 
VIT or o 11, 298 10, 500 12, 200 12, 883 18, 037 
West Ki Lo eod ------ er. 828 1,171 1, 366 1, 587 1, 464 
OLA. EA AAA 204, 353 205, 764 226, 694 274,870 270, 764 
District 2: 
TIMO ees ebe ës Ee AEN wie e die e 17,047 15, 276 15, 570 19, 517 20, 257 
Iun Dd e A E -e-rr e 12, 386 18, 497 13, 343 16, 841 16, 850 
LC aede qoe RARI A 777 7 1,176 1, 321 1, 365 
A RA AN 11, 224 10, 166 » 226 5, 893 7,110 
Il. as aeter A 824 1, 303 1,679 1, 260 1,007 
E A A 7,046 11,051 11, 403 12, 708 13, 743 
MIMOA TUS is 1, 022 EL 1, 467 2, 432 2, 431 
AE gege na REEER rr , 920 , 809 5, 260 5, 389 5, 379 
rn ARA EA 378 329 422 550 467 
North Dakota..- DE PP 414 447 358 297 224 
PARADA CEA EE 16, 534 16, 089 16, 779 18, 004 18, 017 
ORs home <csiósasocionias coi +. 8, 276 7,723 5, 438 4, 783 , 390 
South Daküt sst 22e 22s E E 257 288 262 294 231 
o A A dedo MEE 1,015 890 919 1, 398 1, 331 
AI EE EES ceci 1, 1, 497 1, 616 1, 712 1,861 
¿o AAA age uere 85, 478 87, 222 83, 817 91, 809 94, 163 
District 3: 
Alabama......... are ES 8, 204 2, 206 1,801 2,271 2,417 
E RARA AA » 253 2, 080 1,833 2, 278 2,051 
ALIAS A <5 226555. 14,835 19, 434 15, 220 11, 221 10, 953 
A Eege see ---- 343 411 314 348 257 
A AS AA 840 685 460 696 532 
JAS AREA EE 66, 789 63, 370 48, 481 48, 560 50, 464 
A AA AA 88, 354 88, 282 68, 199 65, 369 06, 674 
o | 
District 4: 
AU EAS ZA AA 1, 218 886 783 1,050 1, 068 
Idahos RA IAE he onic ook 4 456 480 629 945 
o AA A 5, 444 4, 935 3, 702 4, 222 4, 958 
(ict PAPA AREA A E E 1, 486 1, 586 3, 639 4, 707 4, 979 
WIDE ads Vo our 3,741 3,877 2, 959 3, 024 3, 252 
AAA A seas. 12, 349 11, 739 11, 563 13, 692 15, 202 
District 5: 
REIS... ON 3. 491 1, 841 1, 087 1, 448 1,157 
erte Sg ge ie ne 90, 916 79, 081 77,171 78, 897 85, 884 
REA O 50 5, 057 , 372 1, 514 2, 889 2, 685 
QA EE 15, 482 14, 892 12, 845 12, 429 12, 216 
WasbInglun. Bees ae cds. 14, 149 13, 304 12, 043 13, 716 14, 644 
¿E RAE EA TO 129, 996 113, 490 104, 660 108, 878 116, 585 
Total United States. ................ 520, 529 606, 497 494, 933 554, 208 563, 388 


1 Includes Navy grade and some crude oil burned as fuel. 


2 States are grouped according to petroleum-marketing districts rather than to conventional geographic 


reglons. 
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A 10-percent gain in the production of residual fuel oil in 1951 
compared with 1950 was definitely due to higher crude runs at re- 
fineries, as the percentage yield dropped fractionally. Residual fuel 
oils from new production made up 79 percent of the supply in 1951 
compared with 75 percent in 1950. All refinery districts reported 
higher outputs of heavy fuel oil in 1951, except the Arkansas-Louisiana 
Inland area, where the quantity produced is relatively unimportant. 
About 30 percent of the residual fuel oils were produced in the Cali- 
fornia district, where a 13-percent gain was associated with both 
higher refinery runs and an increased percentage yield. The East 
Coast and the Indiana-Illinois-Kentucky [refinery districts produced 
important quantities of heavy fuel oils, and gains in those areas in 
1951 of 11 and 10 percent, respectively, were the result of stepped-up 
crude runs, as percentage yields were down slightly. A higher crude 
throughput coupled with a lower yield also prevailed in the Texas 
Gulf district, which produced a fifth of all residuals in 1951 or a quan- 
tity 9 percent above the 1950 total. The volume of heavy fuel oils 
coming from the other refinery districts was relatively small. 

Heavy crude oil burned as fuel on oil-company leases and in indus- 
trial plants is entered into the residual-fuel-oil account as transfers, 
and the quantity so used each year represents about 1 percent of the 
supply from all sources. About one-third of the transfers is reported 
from the California refinery district, whereas the balance is credited 
to the other refinery areas of the country, not including the East 
Coast and Appalachian districts. Transfers increased 13 percent in 
1951 over the 1950 total, with a 14-percent gain in the West Coast 
district and a 12-percent gain for the area east of California. 

Imports of heavy fuel oil account for about a fifth of the total supply 
from allsources. There was an unusually large increase—60 percent— 
in the quantity received from foreign sources in 1950 over the 1949 
total, but this was not repeated in 1951, as there was a 1-percent 
decline in the volume, probably due to closing of the Abadan refinery 
in Iran and the resulting readjustment of world supply sources. In 
1951, as in 1950, most imported residual fuel oil came from Nether- 
land Antilles—95,057,000 barrels—with smaller amounts from Vene- 
SE barrels—and from Trinidad and Tobago—1,835,000 

arrels. . 

Heavy-fuel-oil stocks at the close of 1951 showed & net increase of 
only 3 percent over the 1950 total; however, there were some rather 
important changes in the different refinery districts. À heavy decrease 
in residual-fuel-oil stocks reported for the California refinery area in 
1950 was repeated in 1951, but in a lesser degree. The shrinkage 
there of about 50 percent in 1950 from 1949 was due to large shipments 
of heavy fuel oil to the east coast; and a further 22-percent decline in 
1951 was undoubtedly associated with heavy exports, which &bout 
doubled during the year, and greater military requiremeuts. About 
& quarter of the heavy fuel oils are stored in the East Coast district, 
where there was only a nominal increase —5 percent—in 1951 over 
the 1950 year-end quantity. Residual stocks increased in 1951 by 
58 percent in the Indiana-Illinois-Kentucky district and by 19 percent 
in the Texas Gulf area, other important storage areas. 

Residual-fuel-oil inventories at petroleum refineries increased 7 per- 
cent from 31,003,000 barrels at the close of 1950 to 33,035,000 a year 
later, whereas quantities reported at bulk terminals and in pipelines 
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decreased 8 percent from 9,747,000 barrels in 1950 to 8,944,000 in 
1951. The refinery stocks made up 76 percent of the total heavy- 
fuel-oil stocks in 1950 and 79 percent at the end of 1951, and the 
bulk and pipeline share declined proportionately during the same 
interval. Year-end stocks of heavy fuel oils for both 1950 and 1951 
represented a 23-day supply at the following January daily rate of 

domestic demand. | i 

There was a small in-and-out movement of residual fuel oils by rail: 
and truck between the Pacific Coast marketing area and other Western 
States. Shipments out of California were 467,000 barrels in 1951 com- 
pared with 362,000 in 1950, whereas receipts in the Pacific Coast area 
from other States totaled 370,000 barrels in 1950 and 356,000 in 1951. 

Tanker shipments of heavy fuel oils from California to the east 
coast, which reached a record volume of 15,429,000 barrels in 1950, 
dwindled to a mere 140,000 barrels in 1951. 

Barge and tanker shipments of residual fuel oil from the gulf coast 
to the Atlantic seaboard of 60,379,000 barrels in 1951 were only slightly 
above the 1950 total of 59,292,000 barrels. The quantity originating 
n Te xas declined from 53,102,000 barrels in 1950 to 52,868,000 in 1951, 
whereas that from Louisiana showed a substantial gain (21 percent) 
from 6,190,000 barrels in 1950 to 7,511,000 in 1951. 

The tanker rate for Bunker “C” fuel oil on the gulf coast-New York 
run more than doubled from an average of 41.1 cents a barrel in 1950 
to 87.4 cents in 1951. The freight charge on this heavy grade of fuel 
oil rose to $1.315 a barrel in late January 1951, in mid-February, and 
again just after the middle of December. The 1951 low quotation of 
41.7 cents a barrel held for a week in the middle of May. 

An upward trend in average prices for the year for residual] fuel oils, 
evident in 1950, was continued in 1951, although the actual number 
of changes were far less numerous in the later year. An average quo- 
tation for No. 6 grade at refineries in Oklahoma of $1.88 a barrel 
dating from December 19, 1950, was reduced to an average of $1.80 
on May 1, 1951, and to $1.78 on May 4. There was a third reduction 
to $1.73 a barrel on October 9, however, the average value for all of 
1951 was $1.80 a barrel compared with $1.64 in 1950. An average 
price of $3.10 a barrel for No. 5 fuel oil at New York Harbor, datin 
from late October 1950, held until June 4, 1951, when it was raise 
to $3.25 and then to $3.40 on June 6, at which level it remained 
unchanged for the balance of the year. The average quotation for 
this No. 5 grade advanced from $2.79 in 1950 to $3.27 in 1951. 

A quotation of $2.15 a barrel for Bunker “C” for ships’ bunkers 
at New York Harbor posted in November 1950 was raised to $2.30 
and then to $2.45 a barrel in early June 1951, where it remained 
unchanged, resulting in an average price of $2.32 for all of 1951 com- 
pared with $2.09 a barrel in 1950. A price of $1.85 a barrel for 
Bunker “C” at New Orleans, announced in July 1950, held throughout 
1951. Likewise, the quotation for Bunker “C” at San Pedro, Calif., 
of $1.78 a barrel datmg from mid-December 1950 was maintained 
throughout 1951. 

Retail prices of various fuels in a number of cities are published 
monthly by the Bureau of Labor Statistics, United States Depart- 
ment of Labor. These releases show that the price for No. 6 Grade 
in New York in dumps of 100 gallons or more rose gradually from an 
average of 6.14 cents a gallon in January 1951 to 6.92 cents in June 


1036 MINERALS YEARBOOK, 1951 


TABLE 76.—Monthly average prices of residual fuel oil in the United States, 1950- 
51, in dollars per barre 


[Platt's Oil Price Handbook] 


Aver- 
Year and grade Jan. | Feb.|Mar.| Apr.| May|June|July | Aug.| Sept. | Oct. |Nov.|Dec. | 48° 
. year 


ee | eS | ey pd ey ——— a | ee rd | emp rd od 


1950 
No. 6 fuel oil at refineries, 
Oklah 


ghoma................... 1. 84| 1. 52| 1. 57| 1.60] 1.67| 1.69] 1. 
No. 5 fuel oil at New York 


New Orleans.........-...- 1.75| 1.75| 1. 60] 1.70| 1.75| 1. 75| 1.84 
San Pedro................- 1.25| 1.25| 1.25| 1.25| 1.25| 1.26| 1. 


1951 


No. 6 fuel oil at refineries, 
Oklahoma................... 1.88| 1.88} 1. 88| 1. 88| 1. 78| 1. 78| 1. 


e e mm e e e vn mom 
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and that the quotation remained at that level for the balance of the 
year. The average price for this heavy fuel oil at New York for all 
of 1951 was 6.63 cents a gallon compared with 5.93 cents in 1950. 
No. 5 fuel oil at Chicago, priced at 10 cents a gallon in January 1951, 
advanced to an average of 10.13 cents in May, and then dropped 
back to 10 cents a gallon for the balance of 1951. The average 
quotation for 1951 was 10.09 cents a gallon against 9.27 cents in 1950. 


LUBRICANTS 


The refinery production of lubricating oils and greases increased 
from 51.7 million barrels in 1950 to 61.5 million in 1951. Of the 
total increase of 9.8 million barrels, 4.1 million was in the Texas 
Gulf district, 2.0 million in the Louisiana Gulf district, 1.2 million in 
the Indiana-Illinois district, 1.0 million barrels in the East Coast 
district, and 0.6 million in the California district. In 1951 the per- 
centage of total production by districts was 33.6 percent in the Texas 
Gulf, 18.3 percent in the East Coast, 10.6 percent in the Louisiana 
Gulf, 9.8 percent in the Indiana-Illinois district, 8.8 percent in the 
Appalachian, 7.7 percent in the Oklahoma-Kansas, 7.6 percent in 
California, and 3.6 percent in all other districts. Production ex- 
ceeded demand, as 1.8 million barrels was added to stocks. 

The total demand for lubricants rose to 59.7 million barrels in 
1951, a gain of 6.6 million. Exports increased 3.2 million barrels to 
17.4 million, and the domestic demand of 42.3 million barrels showed 
a gain of 3.5 million or 9 percent. No current figures are available 
on the relative demand for industrial and automotive uses. The auto- 
motive demand has been affected by the growing practice of reclaiming 
lubricants for reuse and by less frequent changes in oil. 

Table 78 shows the prices of representative grades of lubricants 
for 1950 and 1951. 
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TABLE 77.—Salient statistics of lubricants in the United States, 1950-51, by 
month and district 


Production Domestic de- | Stocks, end of 

(thousand bar- | Yield (percent) | mand (thou- period (thou- 

Month and district rels) sand barrels) sand barrels) 

1950 1951 1 1950 1951 ! 1950 1951 ! 

By months: 
TM Sia 3,932 | 5,061 2.3 2.5 | 2,846 | 3,539 | 9,323 8, 160 
A AP AA 3, 58 4, 339 2.4 2.4 | 2,370 | 3,115 | 9,341 8, 386 
MAI SP 4,086 | 5, 108 2.5 2.5 | 3,271 | 3,691 | 8,989 8, 209 
ATT E A AR AS 3,645 | 5,175 2.3 2.8 | 2,544 | 3,550 | 8,787 8, 393 
Y AS eeng 4,039 | 5, 454 2.4 2.7 | 3,346 ,850 | 8, 8, 451 
droe A a RE EE 4,002 | 5,094 2.4 2.6 | 3,588 | 3,032| 7,736 8, 444 
A A E eben e 4,151 5, 241 2.3 2.6 | 3,314 | 3,348 | 7, 427 662 
KUVOR deeg ege AE 4,686 | 5,379 2.5 2.6 | 3,822 | 3,592 | 7,145 8,875 
BODL. ior Lr token gg 4,646 | 4,905 2.6 2.5| 3,511 | 3,313 | 6950| 8 
A SA 4,987 | 5,432 2.6 2.7 | 3,906 | 4,090 | 6,973 8, 914 
NOVA DOES. derroto 4,906 | 5,144 2.7 2.6 | 3,322 | 3, 421 7, 9,111 
AT AE RA TAS 5, 5, 157 2.6 2.5 | 3,018 | 3,163 | 7,840 9, 617 
Totali EEN 51, 735 | 61, 489 2.5 2.6 | 38, 863 | 42,304 | 7,849 9, 617 
By districts: 
(GTA, TEE 10, 214 | 11, 261 3.0 3.0 1, 965 2, 604 
Appalachian.......-..-.--a n om. 5,395 | 5,422 8.9 8.3 535 579 
Indiana, Illinois, Kentucky, etc..| 4,800 | 6,026 1.3 1.4 915 1, 085 
Oklahoma, Kansas, etC...-...... 4,174 | 4,717 2.3 2.5 385 6 
Leas TIBI. or crac a nacen 74 70 .1 .1 (2) (2) 23 20 
Texas Gulf Coast---------------- 16, 590 | 20, 653 3.5 3.7 2, 578 3,111 
Louisiana Gulf Coast............ 4,520 | 0,492 2.6 8.4 599 690 
Arkansas, Louisiana Inland, etc.| 1,600 | 1,893 5.9 6.3 68 98 
Rocky Mountain................ 250 249 .3 .3 117 114 
Cell a Sieger Ee A E E E 4,118 | 4,697 1,3 1.3 684 
d EES 51,735 | 61, 489 2.5 2.6 | 38,853 | 42,304 | 7,849 | 9,617 
1 Preliminary figures, 2 Figures not available. 


TABLE 78,—Average monthly refinery prices of five selected grades of lubricating 
oil in the United States, 1950-51, in cents per gallon 


[National Petroleum News] 


Aver- 
Year and grade Jan.| Feb.|Mar.| Apr.|May| June} July|Aug.| Sept.) Oct.|Nov.| Dec. tor 
year 
1950 
Oklahoma: 
200 viscosity, No. 3 color, 
Og A e 12. 45/12. 00/12. 00/12. 00/12, 05/12, 50/13. 13/14. 57| 16, 35/17. 48|17. 50/17. 90| 14.16 


150-160 viscosity at 210°, 


NEE EE 17. 65/16. 75/16. 75/16. 75/17. 09/18. 20/19. 88/22, 29| 26. 00/27. 23/27. 25/28. 70| 21. 21 
Pennsylvania: 
200 viscosity, No. 3 color, 
neutral, 420-425 flash, 25 


OUP blica dl 17. 50/17. 50/17. 50/17. 31/17. 90/18. 74/21. 73/25. 00| 26. 05|27. 00/27. 00/28. 45| 21. 81 
600 steam-refined, cylinder 
stock, filterable........... 11. 75/11. 75/11. 75/11. 75/12. 00/13. 00/15. 16/18, 48| 20. 63/22. 00/22, 05/24. 23| 16, 22 
Gulf Coast: 500 viscosity, No. 
2414-314 color, neutral........ 12. 00/12. 00/12. 00/12. 00/12. 00/12. 73/13. 28/14. 00| 14, 00/14. 00/14. 51/14. 85| 13. 10 
1951 
Oklahoma: 
200 viscosity, No. 3 color, 
A MAS SNP 18. 00/18. 00/18. 00/18. 00/18. 00/18. 00/18. 00/18. 00| 18. 00/18. 00/18. 00/18. 00| 18. 00 


150-160? viscosity at 210°, 
bright stock, 10-25 pour 
A AR ere 29. 25/29, 25/29. 25/29, 25/29. 25/29. 25/29. 25/29. 25| 29. 25/29, 25/29. 25/20. 25| 29. 25 
Pennsylvania: 
200 viscosity, No. 3 color, 
neutral 420-425 flash, 25 
DOU! E E AA 29. 00/29. 00/29. 00/29. 14/29. 50/29. 50/29. 50/29. 50) 29, 50/29. 50/29. 50,29. 50| 29. 35 
600 steam-refined, cylinder 
stock, filterable........... 25. 00/25. 00/25. 00/25. 00/25. 00,25. 00/25. 00/25. 00| 25. 00/25. 00/25. 00/25. 00} 25. 00 
Gulf Coast: 500 viscosity, No. 
2144-34 color, neutral........ 15. 00/15. 00/15. 00/15. 00/15. 00/15. 00/15. 00/15. 00| 16. 00/15. 00/15. 00/15. 00| 15. 00 
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LIQUEFIED GASES 


The sale of liquefied gases for fuel, chemical, and motor fuel uses 
has expanded rapidly and now ranks after kerosine in the volume of 
total demand. Liquefied gases are derived from two sources—pro- 
duction from liquids recovered from natural gas at natural gasoline 
and allied plants and at refineries from the treatment of still gas. 

The production from oil refineries rose from 29.1 million barrels in 
1950 to 33.0 million in 1951. The transfers of production from natural- 
gasoline plants increased from 58.2 million barrels in 1950 to 72.4 
million in 1951. The transfers represented 66.7 percent of the total 
supply in 1950 and 68.7 percent in 1951. The output at refineries was 
33.3 percent of the total in 1950 and 31.3 percent in 1951. The product 
from the two sources cannot be distinguished when sold to the con- 
sumer or exported. 

The total demand for liquefied gases rose from 87.1 million barrels 
in 1950 to 105.4 million in 1951, a gain of 18.3 million barrels or 21 
percent. Exports increased from 1.6 million barrels to 2.1 million, 
and domestic demand rose from 85.5 million to 103.4 million, a gain 
of 17.8 million barrels or 20.9 percent. The details of the sales of 
liquefied gases by types and uses can be found in the Natural-Gas 
Liquids Chapter. 

OTHER PRODUCTS 


Wax.—The total refinery production of wax increased from 4,462,000 
barrels in 1950 to 4,814,000 in 1951 (converted at the rate of 280 
pounds to the barrel). 

Out of the total increase in production of 352,000 barrels in 1951, 
134,000 was in the East Coast district, 104,000 in the Texas Gulf, 
84,000 in the Oklahoma-Kansas district, and 42,000 in the Appalachian 
district; Louisiana Gulf Coast production declined 21,000 barrels. 
The East Coast district produced 33.1 percent of the total in 1950 and 
33.5 percent in 1951. 

In 1951, 219,000 barrels was added to stocks and total demand was 
4,595,000 barrels, including exports of 1,351,000 and domestic demand 
of 3,244,000 barrels. Compared with 1950, exports increased 158,000 
barrels and domestic demand only 6,000 barrels. 


TABLE 80.—Average monthly refinery price of 124°-126° white crude scale wax 
at Pennsylvania refineries, 1947-51, in cents per pound 


{National Petroleum News] 


Aver- 
Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.| Dec. | age for 

year 
AM TET A A éeeg 6.19 | 7.06 | 7.75 ADA TITO NIETO sei ki | 42 40 17:80 1 4498. | 8,08 7.61 
1048272 17 be ebe 8.57 | 8.75 | 8.71 | 8.50 | 8.50 | 8.38 | 8.13 | 8.10 | 7.45 | 7.38 | 7.38 | 6.30 8.01 
1040509 — ER TH 5.38 | 5.23 | 5.28 | 5.25 | 4.97 | 4.95 } 4.92 | 4.90 | 4.18 | 3 4. 00 | 4.63 4.85 
rt dee 4,24 | 3.63 | 3.63 | 3.63 | 3.59 | 3.50 | 3.51 | 3,80 | 4.35 | 4.94 | 5.52 | 6.58 4, 24 
INTE m e 6.64 | 6.63 | 6.63 | 6.55 | 6.30 | 6.10 | 5.75 | 5.47 | 5.31 | 5.26 | 5.24 | 5.13 5.92 


Coke.—The production of petroleum coke continued to increase in 
1951, amounting to 19.0 million barrels compared with 17.2 million in 
1950 (converted at the rate of 5 barrels to the short ton). The 
largest increases in production were 0.7 million barrels in the Indiana- 
Illinois district and 0.5 million in the Arkansas-Louisiana Inland 
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district. The Indiana-Ilinois district was the largest producer, 
accounting for 45.8 percent of the total in 1950 and 45.3 percent in 
1951. 

The total demand for petroleum coke increased from 17.5 million 
barrels in 1950 to 18.9 million in 1951. Exports increased from 2.5 
million barrels to 4.5 million, whereas domestic demand declined from 
15.0 million barrels to 14.4 million in 1951. 


TABLE 81.—Salient statistics of petroleum coke in the United States, 1950-51, 
by month and district ! 


Production | yia r or- | Domestic de- | Stocks, end of 
cen 


(thousand 


mand (thou- | period (thou- 
Month and district barrels) 


sand barrels) sand barrels) 


1950 |19512 | 1950 | 19512] 1950 | 19513 | 1950 | 1951 2 


ee | ee | eee | eee | te | eee | có ÀM m at 


By months: 
A A 1,454 | 1,636 | 0.8 | 0.8 | 1,310 | 1,503 745 430 
February... A 1, 295 1, 438 .8 .3 1 1,034 774 578 
EEN, A cuc Mee 1,271 | 1,483 .8 .7 | 1,405 | 1,091 560 592 
April AA A MER om 1,230 | 1,431 .8 -8 | 1,021 | 1,015 584 626 
SA OA 1,482 | 1,675 .9 .9 | 1,196 | 1,282 664 613 
JUNG A a eae tee 1, 519 1,574 .9 .8 1, 382 1,125 560 
AA utes ae cC 1, 501 e 6 .9 -8} 1,317 | 1,314 624 496 
A ee Sos 1,576 | 1,595 8 .8 | 1,515 | 1,006 505 484 
September. ..................-...-.. 1,415 , 580 .8 .8 | 1,060 | 1,237 521 472 
ro AA ee re 1, 447 1, 640 .8 .8 1,109 1,359 4 412 
November... 1,439 | 1,673 .8 .8 | 1,23 1, 196 369 415 
¡TI -02- aoaoot 1,505 | 1,623 .8 .8 | 1,268 | 1,233 408 519 
Toll sa 17, 224 | 18,977 | 0.8 | 0.8 | 15,021 | 14,395 408 519 
By districts: 
East Con PNE NAE 1,762 | 1,801 | 0.5| 0.53 | | Jf.......|-..----- 
a ppalaçhion EEN EE AE AI 286 317 .5 Bl | | 1  8|........ 
Indiana, Illinois, Kentucky, etc...... 7,891 | 8,598 | 2.1] 2.0 169 206 
Oklahoma, Kansas, ete.............. 1,406 | 1,398 .8 Y 56 38 
Texas, Inland........- cer RR 322 323 4 .3 Q) (3) 7 2 
Texas Gulf CGoast 1,417 | 1,303 ES .2 3 3 
Louisiana Gulf Coast................ 1,538 | 1,718 .9 D: 95 | E | PRE EA 
Arkansas, Louisiana Inland, etc..... 165 660 6| 2.2 47 73 
Rocky Mountain...........----....- 638 | 874| .9| 10 5 14 
California. cose cckcccees colo -2 1, 799 1,985 0] .6 103 183 
VV BEE 17,224 | 18,977 | 0.8 | 0.8 | 15,021 | 14, 395 408 519 
1 Conversion factor: 5 barrels to the short ton. 
3 Preliminary figures. 
3 Figures not available. 


Asphalt and Road Oil.—The total demand for petroleum asphalt 
increased 7.7 million barrels to 67.3 million in 1951 (converted at the 
rate of 5.5 barrels to the short ton). Domestic demand amounted to 
66.2 million barrels, a gain of 7.5 million or almost 13 percent. The 
domestic demand for road oil amounted to 6.1 million barrels in 1951, 
a decline of 0.8 million or about 12 percent. The details as to sales of 
asphalt and types of product are contained in the Asphalt chapter 
of the Minerals Yearbook. 

Still Gas.— The production of still gas increased from 83.7 million 
barrels in 1950 to 96.3 million in 1951—a gain of about 15 percent. 
The reported figure in cubic feet increased from 301 billion in 1950 to 
347 billion in 1951. The conversion from cubic feet to barrels is in 
terms of the crude-oil equivalent to balance the refinery input and 
output, rather than on the basis of heating value. The major part 
of the still gas is consumed as fuel at the refineries. 

Miscellaneous Oils.—' The production of miscellaneous products 
amounted to 7,201,000 barrels in 1951. 
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TABLE 82.—Production of still gas in the United States, 1949-51, by districts 


1949 1050 1951 ! 

District Equiva- Equiva- Equiva- 

ousan ousan ousan 

feet barrels feet barrels feet barrels 
A EA E. ac enn 36, 637 10, 177 40, 428 11, 230 44, 388 12, 330 
PLA IN ev ere 12, 110 3, 364 12, 730 3, 536 13, 914 3, 865 
Indiana, Illinois, Kentucky, etc........... 64, 127 17, 813 67, 651 18, 792 79, 103 21, 973 
Oklahoma, Kansas, etc. .................. 20, 693 5, 748 22, 255 6, 182 26, 327 7, 313 
Teras INANA IE AA OA 13, 533 3, 759 10, 706 2, 974 12, 193 3, 387 
Tixas Gul! Coast... Lee A 80, 640 22, 400 73, 887 20, 524 88, 672 24, 631 
Louisiana Gulf Coast..................... 18, 756 5,210 19, 490 b, 414 19, 076 b, 299 
Arkansas, Louisiana Inland, etc.......... 9, 733 1, 037 2, 668 741 4,770 1, 325 
Rocky Mountain___-.......-----.-------- 7, 243 2012| 8904 2,400 | 11,301 3, 156 
0 ARA AA 39, 964 11, 101 42, 696 11, 860 46, 854 13, 016 
WEE 297, 436 82,621 | 301,475 | 83,743 | 346, 658 96, 294 


1 Preliminary figures. 


TABLE 83.—Production of miscellaneous finished oils in the United States in 1951, 
by district and class 


[Thousands of barrels] 


Absorp- | Medici- | Special- | 80l- Other | Total 


District tion oil | nal oil ties | vents 
AA TS A A 28 Y A 52 201 106 |........ 472 
PR II AR PA 16 37 EE 924 
Indiana, Illinois, Kentucky, etc........| 81 |..........|.......... 867 |........ 83 1, 081 
Oklahoma, Kansas, etc...............-. 188 |.......... 25 24 71 702 
ga IRAN coc AS A eere 587 |.......... IT ue: 1 605 
Wess GIE ata os ge 134 |.......... 110 67 342 986 
Louisiana Gulf Coast..........--..----| 2]  4|......... 972 |........ 9 987 
Arkansas, Louisiana Inland, etc_-......]-.....-. 302 88 O: A, EE 483 
Rocky Mountebi... .sc-sscscscal------ A PE cs 8 15 
IA A RR E PR 13 47 975 137 424 1, 506 


1 Conversion factor: 300 pounds to the barrel. 


INTERCOASTAL SHIPMENTS ° 


Shipments of mineral oils, crude and refined, from gulf coast ports 
to east coast ports were 12.5 percent larger in 1951 than 1950. Crude 
petroleum was the largest single item in 1951; it constituted 31 per- 
cent of the total shipments. 19-percent increase in crude coastwise 
shipments brought crude petroleum from second rank in 1950 to first 
place in 1951. Gasoline, which held first place in 1950 with nearly 
30 percent of the total, in spite of a quantitative increase from 1950 
to 1951, fell to second place in 1951 with a little less than 29 percent 
of intercoastal shipments. 

The increased shipments of crude petroleum from the gulf coast to 
the east coast may be ascribed to larger refinery runs and to a com- 
paratively small increase in receipts of foreign crude at east coast 
refineries. The 10-percent increase in shipments of refined products 
from the gulf coast to the east coast was due to a demand for petroleum 
products even greater than the enlarged output of east coast refineries 
could supply and to a small decline in imports of refined products. 


8 By A. H. Redfield (deceased), Petroleum and Natural Gas Branch, Bureau of Mines. 
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Intercoastal shipments of refined oils from California to east coast 
ports, which began in 1946 with 740,000 barrels and climbed by 1950 
to 23,450,000 barrels, amounted in 1951 to 577,000 barrels. No 
gasoline was included in the 1951 total, and 58 percent of the entire 
shipments consisted of lubricating oil. 


FOREIGN TRADE * 


For a number of years it has been the established custom of the 
Bureau of Mines to relate all its published statistics of petroleum im- 
ports and exports to continental United States. Accordingly, statistics 
of petroleum imports published in table 85 are net imports of crude and 
refined petroleum into continental United States and do not include such 
imports into the Territories. Correspondingly, statistics of petroleum 

. exports used in table 87 include not only exports to foreign countries but 
also shipments from continental United States to the Territories, less 


exports from the Territories. The Bureau of Mines has published in 
table 85 figures obtained directly from the petroleum refiners covering 
their direct receipts of foreign crude. Such figures harmonize with the 
figures reported by the refineries for stocks and for runs to stills. Where 
it is desired to show tle origins of the imports and the destinations of 
the exports, recourse is had to the statistics published by the Bureau of 
the Census, Department of Commerce. 


opa E ej of mineral oils, crude and refined, into conti- 
nental United States decreased 1 percent from 1950 to 1951. "They 
constituted nearly 13 percent of the total new supply in continental 
United States in 1950 and 11 percent in 1951. "Total imports exceeded 
total exports by 179 percent in 1950 and 99 percent in 1951. 

Crude petroleum, distillate fuel oil, and residual fuel oil together 
made up 97 percent of the total mineral-oil imports into continental 
United States both in 1950 and 1951. Crude petroleum alone con- 
stitutes 57 percent.of the total in 1950 and 58 percent in 1951. 

Venezuela supplied 42 percent of the total petroleum imports into 
continental United States and the Territories in 1950 and in 1951, the 
Netherland Antilles 32 percent in 1950 and 31 percent in 1951, Mexico 
nearly 6 percent both in 1950 and in 1951, SCH Colombia 5 percent in 
both years. A newer source of supply, the countries bordering the 
eee Gulf, furnished nearly 14 percent of the total in both 1950 
and 1951. 

Of the crude petroleum imported in 1950, Venezuela provided 62 
percent. Colombia 9 percent, Mexico nearly 6 percent, and Kuwait 
and Saudi Arabia 23 percent. In 1951 Venezuela provided 60 percent, 
Colombia 9 percent, Mexico 7 percent, Kuwait and Saudi Arabia 21 
percent, and British Malaya 2 percent. 

Of the residual fuel oil imported into continental United States and 
the Territories the Netherland Antilles supplied 79 percent in 1950, 
Venezuela 18 percent and other Caribbean countries 2 percent. Of 
the corresponding imports in 1951, the Netherland Antilles sent 78 
percent, Venezuela 20 percent, and otber Caribbean countries less 
than 2 percent. 


* By A. E. Redfield (deceased), Petroleum and Natural Gas Branch, Bureau of Mines. 
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TABLE 86.—Crude petroleum and major petroleum products imported for con- 
sumption into the United States, 1950-51, by countries, in thousands of 
barrels '—Continued 

[U. 8. Department of Commerce] 


Crude -Un- 
Motor | Kero- | Distil- | Residual 
Country sinh fuel? | sine flateoil) oil Ge Total 
n 1951— Continued 
sla: 
British Malaya.................... 9,048. |... eese eee cse H Posse ERES 8, 544 
Indonesia. RA 1 BEEN, RI AA A PA loses (8) 
i60 ri JM sites 21,048 A eas A |n emn ancora 21, 648 
Saudi Arabla...---.---------------- 186,161. |--..-----|-------- 960 A aum 17,121 
State dl AAA PO ee bowed (5) 419 104 |........ 
Total cacas began iras 41,352 |-------- (5) 1, 380 104 |........ 42, 836 
Africa: 
French Morocco. .-.-.--------------}----------|-------- VM E PA E, E 
French West Africa. ele AE PS AAA AA A 
di EE, E, aeee (5). EE AA E E 
Grand total..-.----------------2- 177,474 | 2,113 (5 2,908 | 121,824 | 5,265 309, 584 
Imports into United States Territories 
and possessions from foreign coun- 
tries: 
Fi I — ———— d e —— (B A A A cabal (5 
EA E, O (tee ose ss 1,138 AAA [ames 1, 138 
Puerto AAA ecto 15 AA AA 2,803 |........ 2,818 
o A A A Keess 1, 138 2,803 |........ 3, 956 
Total net imports into continen- 
tal United States.............. 177, 474 | 2,098 (5) 1,770 | 119,021 | 5,265 305, 628 


1 Compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of the U. S. Depart- 
ment of Commerce. 

2 Includes naphtha and benzol. 

3 Includes quantities imported free of duty for supply of vessels and aircraft. 

Sr quantities imported free of duty for manufacture in bond and export, and for supply of vessels 
and aircraft. 

5 Less than 500 barrels. 

6 Revised figure. 


Exports.—Continental United States, formerly a net exporter of 
mineral oils, continued in 1951 to be a net importer. The excess of 
all petroleum imports over all petroleum exports—over 116 million 
barrels in 1949 —increased in 1950 to nearly 199 million barrels but 
declined to 153 million barrels in 1951, as United States Wd of 
refined products increased 64.5 percent to meet the abnormal foreign 
demand occasioned by the shutdown of the Abadan refinery and as 
Caribbean exports of refined oils were diverted from the United 
States to Europe. 

Crude petroleum, in contrast to most refined products, showed an 
excess of imports of nearly 143 million barrels in 1950 and of 150 
million barrels in 1951. At the same time, imports of residual fuel oil 
exceeded exports of this product by nearly 104 million barrels in 1950 
and by more than 90 million barrels in 1951. With regard to other 
refined petroleum products, exports exceeded imports by nearly 48 
million barrels in 1950 and nearly 87 million barrels in 1951. ` 

Exports of crude petroleum decreased nearly 18 percent from 1950 
to 1951. Of the 1951 exports, 74 percent went to Canada, 8 percent 
to Japan, nearly 8 percent to Cuba, not quite 5 percent to Árgentina, 
and the remaining 5 percent to various European countries. None 
was shipped to the United States Territories or possessions. 
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Exports and Territorial shipments of motor fuel from continental 
United States increásed 62 percent from 1950 to 1951. The principal 
gains were in exports to Europe, notably to the United Kingdom, 
Africa, especially the Union of South Africa, Australia and New 
Zealand, and in shipments to the United States Territories and 
possessions. The increased exports of motor fuel from the United 
States to the United Kingdom and to other members of the sterling 
area, even at the cost of greater dollar expenditures by the purchasers, 
largely reflected the abrupt closure in July 1951 of the Abadan re- 
finery, which had previously supplied these areas. 

Exports and Territorial shipments of kerosine increased nearly 231 
percent from 1950 to 1951. The most striking increases were in 
exports to the United Kingdom, India, Egypt, and Australia and 
in shipments to Territories and possessions other than Alaska and 
Hawaii. 

Exports and Territorial shipments of distillate fuel oil from conti- 
nental United States were 79 percent larger in 1951 than in 1950. 
Large gains were made in exports to Canada, the Netherland Antilles, 
Sweden, the United Kingdom, Japan, the Philippines, Australia, and 
New Zealand and in shipments to the United States Territories and 
possessions. 

Exports and Territorial shipments of residual fuel oil from conti- 
nental United States increased 79 percent from 1950 to 1951. Larger 
exports were made to North American destinations, notably to 
Canada, Cuba, and Mexico. Exports to South America were only 
slightly less in 1951 than in 1950. Exports of residual fuel oil to 
Europe were 11 times as large in 1951 as in 1950. Chief destinations 
in 1951 were the United Kingdom, Norway, Germany, and Sweden, all 
of which in 1950 were relatively small importers of residual fuel oil. 
The most striking increase was in exports to Asia, notably to Japan, 
British Malaya, and the Philippines. Australia and New Zealand, 
which took no residual fuel oil from the United States in 1950, re- 
ceived more than 2 million barrels of residual fuel oil from this source 
in 1951. Territorial shipments of residual fuel oil to Alaska and 
Hawaii were increased 12 percent from 1950 to 1951. 

Exports and Territorial shipments of lubricating oils from conti- 
nental United States increased 22 percent from 1950 to 1951, in spite 
of decreases in exports to Europe, Asia, and Oceania, and smaller 
decreases in exports to Africa. The gain was almost entirely in ex- 
ports to destinations which may not be disclosed for security reasons. 
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TABLE 88.—Crude petroleum and major petroleum products exported from the 
United States, in 1951, by country of destination, and shipments to and 
exports from Territories and possessions, in thousands of barrels ! 2 


[U. S. Department of Commerce] 


Crude | Motor | Kero- | Distil- | Resid- 


EE petro- | fuel? | sine | late oil | ual oil Eon 
Mu America: 

A A A 39, 039 
an UL ene o PA EA 1, 604 
E A IA 5, 144 
(HOG hee e IA A 504 
EIA E) EA 686 
HORAS Sm E IO OA 222 

va) AA eee 7, 034 
Netherlands Antilles........... |........|] 1,064] 232] 1,749 |........ 3,070 
INTs A A PA 256 
o e el Ee AA (9) A RU ee 193 
ao) PA eee a MON PA PA EE 9 
Other North America. ...._-----|-------- 208 

AA Pe TEES 57, 969 

South America 
APO demo] 114800, HEET A 76) 4l ][|.----.-. 1,732 
Ugh >= A A LA AN PES 125 
DR aaan aa ee 148 Lk Al TI 25 12. 884 
JM O AAA EA 2, 187 
a A DA A H 2941-0 EM EN O IL: 157 
wea e eh A RES | O E Ee PEA eee 32 
Li Sy A A A O NM PESA E 222 - 37 
MAMA A PA O SS Y PP PRA 84 
a A E EN PP — 4h 1 . AL EPS 50 

IA Ee, 5, 288 
Belglam-Luxembourg A A 1, 486 
DE A AA eco DEM UTD 716 

runc ae da [1 098,1. 1247 E 105, 1-55. —- 1, 565 
Germany-.-------.---------------|--------|  ,382 |-------- 1, 031 
eaae AAA AA A A A c) A CS E: y] |-cepesnn| E mm 
IC od Sal sia | 145] (9) |  .20]|-—-..- 830 
AAA A A A A 7 AA 838 
a A a ii 1, 641 
a A de AO "72. dl PR 212 
EI E EA Kao nau 2, 204 
PRAEC RAR eer) POET en 598 

IA ame on [ara]. 46.) . 100] (9) |.-.----- 377 
United RANI ZOOM seas cas de Aene 14, 371 
DIOS yaa A AAA ASES O 0 PASA A PS 4 6 20 
Aa A A PEA 618 

LOA E 26, 655 

Asia: 

E A A A A 1, 021 
a A PATA TRAS PEC H 497 
HE LA A VA) AA ; 148 
ee ee Be AAA PA c ,125 
MA A 2/400 | | 90 |...-.---. 7, 281 
iate udo AA PEPA a PA 6 328 
ENnUDDITOS mee oe Us ac [ea ^ 1, 410 
Aa A A 01] (8) O (4) ETE 38 
CNA av dodo Senasa a li 18 El en ul, [coro 337 
MALE EA AR 13,185 

Africa 
LA A A A AR ` BI A $9 Y] egeegen 57 
Be ian CONZ0 A A "SLL CL PERA a E 

EM elggiegserl 5 1;281,) 85 |..-.-.-. T 
French Equatorial Africa........|........ 7 199 
a EE IEEE coc azz2222- | 903075: QA 89; PEPA ATA 
TACOS WEST DIC Do nenercuoncnldmamasna] 1382) 102 | 84 |....-.-. 275 
EN e Beer O TA PE ESO Ns 105 
a A AS II db rer LB: PRE ERA 107 
EMDIOmORBODUTIATTICGA LLLI LI-..|L-------| 1,019 | 59] 29 |......-- j 1, 683 
Y AAA ER é 503 

MA — ccpPPERTITITITITIPIDPIAPPRITITOS 4, 788 


—— | —— | SS SE 
eS ee 


For footnotes, see end of table. 
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TABLE 88.—Crude petroleum and major petroleum products exported from the 
United States, in 1951, by country of destination, and shipments to and 
exports from]Territories and possessions, in thousands of barrels ! 2—Con. 


[U. S. Department of Commerce] 


Crude Lubri- 
Motor | Kero- | Distil- | Resid- 
Destination poro fuel? | sine | late oil | ual oil cating 
Oceania: 
E AAA A 1, 404 123 684 | 1,803 309 
New Zealand.._........-.-.-.-..|-.---.-- 501 2 240 220 134 
Other Oceanía...................]-..-...- 14 9 30 25 2 
Total Oceania. ................]........ 1, 019 184 954 | 2,048 446 
Grand total...................- 28,603 | 33,192 | 5,997 | 19,011 | 24,123 | 16, 591 
Shipments from continental United 
es to Territories and posses- 
sions: 
Alaska and Hawaii !..........-...|...-.... 4,069 150 | 2,558 | 4,872 133 
Other A O ES 2, 997 735 331 47 70 
POG) A A | eee eee 7, 066 885 | 2,889 | 4,019 203 
Exports from Territories and posses- 
sions to foreign countries: 
LO A PER 87 (4) 4 
EA A (4) (4) (9 E eee oe. 
Puerto A A ees cus I A AA ER 
Otel A TA 87 161 43 (5 
Total net shipments from con- 
tinental United States....... 28, 603 | 40,171 | 6,873 | 22,639 | 28, 999 | 16, 794 


GE by M. B. Price and E. D. Page, of the Bureau of Mines, from records of the U. S. Department 
of Commerce. 

2 Changes in Minerals Yearbook, 1950, pp. 997-998, are as follows: Wax exported to Hong Kong, 44; total 
Asia, 89; total, 1,192; grand total, 1,192. 

3 Country and continent totals exclude, but the grand totals include 10,071 thousand barrels of motor fuel 
ang 6,313 thousand barrels of lubricating oils, for which country breakdown may not be published for secu- 
rity reasons. 


4 Less than 500 barrels. 
ê Figures represent shipments from refining companies for export to Alaska and Hawaii through Pacific 


coast ports, as reported to Bureau of Mines by shippers. 
6 Figures represent shipments to all other possessions and areas administered by the United States as 


reported by the U. S. Department of Commerce, January-July; and estimates by the Bureau of Mines, 
August-December. 
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WORLD PRODUCTION 


Despite elimination of Iran from the list of producing countries in 
the middle of 1951, the loss in output was made up by other countries. 
The world petroleum production stood at an alltime high in 1951. 
It increased nearly 13 percent—from 10,419,000 barrels daily in 1950 
to 11,734,000 barrels daily in 1951. 

The chief gains, both quantitative and proportional, were in the 
Western Hemisphere. The United States contributed most, with an 
increase of nearly 14 percent—from 5,407,000 barrels daily in 1950 to 
6,149,000 in 1951. As in 1950, it supplied 52 percent of the world 
total in 1951. Venezuela showed the next-largest quantitative 
increase from 1950 to 1951. Increased drilling, new pipelines, and 
enlarged refining capacity stimulated petroleum production. 

The most striking increase in petroleum production (66 percent) 
occurred in Canada. This increase may be attributed chiefly to three 
new oil fields: (1) The Williston Basin in southwestern Manitoba; 
(2) northwestern Alberta to Fort St. John in northeastern British 
Columbia; and (3) Alberta southeast of Edmonton. The opening of 
the Interprovincial Pipeline gave these western fields access to markets 
in eastern Canada. 

Mexico raised its petroleum production 7 percent from 1950 to 
1951. Five new producing fields were added in 1951. 

In the Middle East, a 47-percent decrease in the petroleum produc- 
tion of Iran was more than compensated by rising output in Kuwait 
and Saudi Arabia. In Iraq a new 16-inch pipeline from Kirkuk to the 
Mediterranean supplemented the existing two 12-inch lines to Tripoli 
and Haifa; and a new 80-mile pipeline to the Persian Gulf gave an 
outlet to crude petroleum from the new oil field at Zubair. New 
drilling increased the production of the Dukhan field in Qatar 47 
percent from 1950 to 1951. 

In Europe the noteworthy increase in petroleum production was in 
Western Germany, where the Emsland district was still the most 
important producer. 
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TABLE 89.—World production of crude petroleum, 1947-51, by countries, in 


thousands of barrels 


[Complled by Berenice B. Mitchel] 


Country 1947 1948 1949 1950 1951 1 
North America: 
Barbados............-..--.---.-------- (2) (2) (o NM TN. PA 
Canada (sales, incl. natural gasoline). . 7, 692 12, 287 21, 305 3 29, 044 48, 007 
Cuba) A A duis 300 150 206 1 
Mexico-.-......---.------..----.------- 56, 284 58, 508 60, 910 72, 443 77, 312 
idad; EE 20, 521 20,111 20, 617 20, 632 20, 843 
United States... ...........-...-.----.- 1, 856, 987 | 2,020,185 | 1,841,940 |31, 973, 574 2, 244, 529 
Total North Ameriea...............- 1,941,784 | 2,111,250 | 1,944,978 | * 2,095, 849 2, 390, 909 
South America: 
Argenting A eet EV ek 21, 846 23, 734 22, 589 23, 363 24, 465 
Doll: EE 377 464 678 616 523 
A O du 97 144 109 3 330 691 
¡AA A AA AA PA 629 759 
Colom Dia. A A 24, 794 23, 792 29, 722 34, 059 38, 403 
EGUAdOP IN A AAN 2, 282 2, 563 2, 617 2, 632 2, 708 
e E e i Aue eed 12, 704 14, 069 14, 790 15,077 16, 110 
Venezuels ...-.-.--------.-..-.-------- 434, 905 490, 015 482, 316 546, 783 622, 216 
Total South Amerlica................ 497, 065 554, 781 552, 821 3 623, 488 705,875 
Europe: 
Albania opcion 2, 000 1, 500 2, 188 3 2, 800 1, 200 
W SIR] a g oct ria suec due 6, 285 6, 149 $ 6, 100 3 5 10, 200 514,600 
Czechoslovakia.-.-------.------------- 210 204 292 $292 1650 
[o ee CG NR 356 369 411 909 2,036 
Germany, West. ...-.---.-.--.-------- 4, 032 4, 489 5, 947 38,107 9, 681 
FUN A A 4, 330 3, 647 3, 791 353,700 5 3,500 
CHE EE 81 71 71 63 136 
N etheriands Due PE 1, 478 9, 448 4,314 4,897 4, 942 
POING = oscar rebel 951 $ 1,039 351,125 ê 1,205 51, 502 
R A E A 28, 552 5 34, 000 5 33, 700 5 32, 000 $ 31, 000 
U. S. S. BEE 187, 463 218, 000 237, 700 266, 200 285, 000 
United Kingdom...................... 351 323 338 340 
XYugoslvin.....cscoucecuont Ee ecuvE RE 290 270 470 780 1, 002 
Total Europe 6_....-.-..-...-.------ 230, 379 273,504 | 3 296,447 | 2331, 493 5 355, 074 
Asia 
Bahrein Island. ....................... 9, 411 10, 915 10, 985 11,016 10, 994 
in EE 59 341 248 5 450 5645 
DIA eet EE 374 533 730 5730 5730 
eh A A A A ec c de 1, 863 1, 875 1, 906 1, 867 1, 949 
Indonesis....-------------------------- 8, 020 7 31, 900 7 44, 932 ? 50, 148 ? 57,199 
AN O p SE 154, 008 190, 384 204, 712 242, 475 $ 127, 600 
ITB A A A cba ES ie 35, 834 26, 115 90, 957 49, 65, 122 
AEN e EE 1, 276 1, 122 1, 353 2, 048 2, 337 
FOU WG lb soci dde cacas ibi se 16, 225 46, 500 90, 000 125, 722 204, 910 
Pakistan... .cccntveccccvccssmaccavceses 356 490 824 31,281 , 348 
AD A NA AA see ecs es 750 , 268 18, 009 
Sarawak and Brunel................... 12, 970 20, 124 25, 108 30, 958 7, 506 
Saudi Arabia.-...-..--.-..-.---------- 89, 852 142, 853 , 00. 199, 547 277, 963 
alwan (Formosa). ................... 23 23 21 
dang d PARERE ETE EHE E pter 313 9 3 108 129 
U.S. 3. R.: Sakhalin 5................ 7,000 7,000 7,000 7, 000 7,000 
Total Asia Usina 338, 260 3 480, 188 593,630 | 3 735, 367 813, 462 
Africa: 
Aloia A 1 1 2 24 49 
Al A NEN EE 8, 627 13, 398 15, 997 16, 373 16, 311 
French Morocco....................... 21 100 136 305 587 
Total Africa.-..--------------------- 8, 649 18, 499 16, 135 16, 702 16, 047 
Oceania: 
Australia (Victoria). coriooiorsnrorezesfecincconorse 1 1 31 2 
New Zealand.......................-.. 2 2 7 7 5 
Total Oceania....................... 2 3 8 38 7 
Grand total- .-.---------------------- 3, 022, 139 | 3 3, 433, 225 | 3 3, 404, 019 | * 3, 802, 907 4, 282, 874 
1 Preliminary figures. 2 Less than 500 barrels. 3 Revised figure, 


4 Natural naphtha and gas oll. ! Estimate. 


6 U., S. S. R. In Asia (eine t Sakhalin) included with U.S. S. R. in Eur 
7 Includes New Guinea whose production amounted to 1,725,500 barrels a Toso, 1,748,000 barrels in 1950, 


and 1,745,790 barrels in 1951. 


Phosphate Rock 


By Bertrand L. Johnson and G. E. Tucker 


de 


GENERAL SUMMARY 


INE production of phosphate rock in the United States in 1951 
M (10.8 million long tons) was approximately one-third of a 

million tons less than the record high of 1950 (11.1 million tons). 
Decreases were shown in Florida and Tennessee; an increase of 9 
percent was reported, however, in the Western States total. Total 
stocks in producers’ hands decreased. 

Sales increased, rising from 10.3 million long tons in 1950 to 11.1 
million tons in 1951 (a record high); part of this came from stocks. 
(See fig. 1.) There were large increases in sales in Florida and the 
Western States, while those of Tennessee rock increased only slightly. 
The total value of the. phosphate rock sold or used in 1951 rose to 
$66.2 million, a record high value and a little more than 7 million 
dollars above the 1950 level. The P.O; content of the phosphate rock 
sold or used in 1951 increased to a new record high of 3.6 million long 


FiaunE 1.—Phosphate rock sold 2 uee a producers in the United States, 
|: 190 ; 
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TABLE 1.—Salient statistics of the phosphate-rock industry in the United States, 


1950-51 
1950 1951 
Long tons Value at mines Long tons Value at mines 
P105 Aver- P305 Aver- 
Rock content| Total [Paga | Rock | content} Total [age 
Production (mine)!...... n . |. 11, 114, 159|3, 565, 793 (2) (2) [10, 775, 03213, 458, 265 (2) (2) 
q _EÓOE-- S|  _ _ÓO...<= aS OSS eee Eed EES eee eee 
Sold or used by producers: 
Florida: 

Land pebble........... | 7, 933, 009|2, 673, 882|$44, 430, 646| $5. 60| 8, 329, 033|2, 800, 135|$49, 185, 072] $5. 91 
Soft rock.......-....... 1, 542| 16,99 , 5 5.01 92,183| 18,694 495, 243] 5.37 
Hard rock.............. 71,319| 25, 133 538,601} 7. 55 75, 616] 26,647 682, 247) 7.70 
Total, Florida........ 8, 085, 870|2, 716, 009| 45, 377, 842} 5.61] 8, 496, 831/2, 845, 476| 50, 262, 562| 5.92 
Tennessee ?............... 1, 384, 473| 390, 190} 10, 028, 404| 7.24] 1,419,892] 301, 518| 10, 604, 638| 7. 47 

Western States: 
¡AN 694, 446] 184, 610| 1,748,074] 2.52 
UA cs ol 573,044) 163, 272| 2,125,065] 3.71 580 180 2,900; 5.00 
Wyoming.............. 178,948|  57,050| 1,186,523| 6.68 
Montana............... 210, 165} 66,641) 1,496,537) 7.12|  304,507|  90,808| 2,353,381| 7.78 
Total Western States. 783,209| 229,913| 3,621,602| 4.62| 1,178,481| 332,657| 5,290,878| 4.49 


amanen | om — | een | o | tr — a 


Total United States..| 10, 253, 552/3, 336, 112| 59,027, 848| 5.76|11, 005, 20413, 569, 651] 66, 158,078} 5.96 
87,173)  (?) 89, 823 2 


Imports. ................-.. f 41,113, 974/412. 78 : 4 1, 379, 767/415. 36 
Exports 5. ......... LLL... 1, 759, 800 (2) 10, 364, 550| 5. 89| 1,677, 076 2 10, 873, 460] 6.48 
Apparent consumption €..| 8,580,926] (2) |...........] .... 9,507,951] (Ð  |...........].. .... 
Stocks in producers’ hands 
Dec. 31: 8 
Florida................... 1, 857, 000| ? 454, 000 2) (2 1, 033, 000} 342, 000 (3) 6 
Tennessee 181... 7 600, 000| ? 172, 000 2) 6 539, 000| 151,000 ES 2 
Western States........... 7301, 000} 80,000 2) 2 230, 000| 62,000 (3 O 
Total stocks ? 2, 258, 000| ? 706, 000 (2) (2) | 1,802,000| 555,000 (2) (3) 


! Includes brown-rock matrix of sinter grade. 

2 Data not available. 

3 Includes sintered matrix. 

4 Market value (price) at port of shipment and time of exportation to the United States. 
5 As reported to the Bureau of Mines by domestic producers. 

* Quantity sold or used by producers plus imports minus exports. 

? Revised figure. 

5 Excludes plant stocks of washer-grade matrix. 

? Includes brown-rock matrix of sinter grade and sintered brown rock, 


tons from 3.3 million tons in 1950. Imports increased both in quantity 
and value in 1951. Exports, however, as reported by producers to the 
Bureau of Mines, were below 1950 in quantity, but above in value. 
Apparent consumption of phosphate rock in 1951 rose to a record 
high of 9.5 million long tons. 


DOMESTIC PRODUCTION 


Mine production of phosphate rock in the United States in 1951 
(10,775,000 long tons) was 339,000 tons below the record high of 1950 
(11,114,000 tons). Decreases occurred in Florida and Tennessee, 
more than offsetting a 9-percent rise in the Western States total. 
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TABLE 2.—Phosphate rock mined in the United States, 1942-51, by States, in 
long tons 


|| 
Tennes- | Western | United Tennes- | Western | United 


Year | Florida | “see! | States | States || Year | Florida | soo: | States | States 
1942. 22 2, 984, 503| 1, 568, 162| 266, 273| 4,818, 938 || 1947..... 6, 381, 282| 1, 489, 980| 1, 239, 727] 9, 110, 989 
1943... 3, 274, 266| 1,868, 407|  227,294| 5,369,967 || 1948..... 7, 184, 297| 1,499, 547| 704,316) 9,388, 160 
1944...... 3, 486, 482| 1,413, 246 300, 274| 5. 200, 1949..... 6, 695, 407| 1,403,469} 778,598| 8,877, 474 
1945..... 3, 814, 935| 1,200,849| 323,955) 5,399,739 || 1950..... 8, 597, 227| 1, 472, 017| 1,044, 915/11, 114, 159 
1946... | 5,280, 402| 1,316,107, 572,330 7,168,830 |} 1951.2122] 8,211, 820] 1, 424, 516| 1, 138, 090/10, 775, 032 


1 Includes some brown-rock matrix of sinter grade, a small quantity of apatite from Virginia in 1942-47 
and 1949, and in 1942-43 some matrix of washer grade. 


SALES 


À record high of 11,095,000 long tons of domestic phosphate rock 
sold or used was reached in 1951, an increase over 1950 of 842,000 tons. 
The total value of $66,158,000 was likewise a record high. 


TABLE 3.— Phosphate rock sold or used by producers in the United States, 1946-51 


Value at mines Value at mines 
Year Long tons | Year Long tons |————————————— 
Total Average Total Average 
100 AAA 6, 860, 713 |$31, 043, 821 $4.52 || 1040........... 8, 986, 033 |$51. 415, 027 $5. 72 
¡E y EA 9,027,030 | 46, 638, 837 5.17 || 1950............ 10, 253, 552 | 59,027, 848 5.78 
4 AAA 8, 668, 769 | 50, 501, 598 5.83 || 1961............ 11, 096, 204 | 66, 158, 078 b. 96 


TABLE 4.—Phosphate rock sold or used by producers in the United States in 
1950-51, by grade and State 


Florida Tennessee 3 Western States [Total United States 
Grades—B. P. L.! con- |——————— —— ——|-———————————|————————IÉFÉBÉBÉ—————————— 


tent (percent) Percent Percent Percent Percent 
Long tons | or tota] | Long tons (ot total | Long tons | of total | Long tons | or total 


1950 
Below D. zoe mes 153, 539 2 440, 488 32 226, 391 29 820, 418 8 
A ARA EA, RAEE <<< 299, 228 1 (3) 6 3 
68 basis, 66 minimum... 507, 827 6 530, 522 39 300, 131 38 | 1, 344, 480 13 
Osch UNE BEE 868, 016 1 88, 957 6 251, 469 32 | 1, 442 12 
72 minimum............. 1, 446, 706 18 18, 736 1 4,4 1 | 1, 469, 842 14 
75 basis, 74 minimum....| 3, 064, 690 38 542 AS A 9, 065, 232 30 
77 basis, 76 minimum....| 2,045, 092 2D A ON A A , 092 20 
TOs ccaselatasese 8, 085, 870 100 | 1, 384, 473 100 783, 200 100 |10, 253, 552 100 

1951 
Bulow 60. -s <2..225225-<- 227, 183 3 527, 024 37 616, 209 1, 270, 416 11 
OO tO AAA A D EEP 596, 820 42 69, 203 6 A 6 
68 basis, 66 minimum.... 759, 161 9 193, 468 14 235, 981 20 | 1, 188, 610 11 
70 minimuüum.-.-.----------- 763, 631 9 101, 605 7 258, 100 22 | 1,123, 336 10 
72mininium.. lll. 1, 297, 467 LD A WE 98, 928 8 | 1, 306, 395 13 
75 basis, 74 minimum....| 3, 616, 625 42 976 CG) AAA APA 3, 617, 600 33 
77 basis, 76 minimum....| 1,832, 704 Bo OMAN MI EH DEE 1, 832, 764 16 
Totals: isisisi 8, 496, 831 100 | 1, 419, 892 100 | 1,178, 481 100 |11, 095, 204 100 


! Bone phosphate of lime, Cus(P Oya. 
2 Includes sintered matrix. 
3 Less than 0.5 percent. 
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REVIEW BY STATES 
SOUTHERN STATES 


Florida.—The upward trend in the marketed production (sold or 
used by producers) of Florida phosphate rock continued in 1951; a 
record total of 8,497,000 long tons valued at $50,263,000 was attained. 
By far the greater part of the production came from the land-pebble 
field, with relatively small quantities of hard-rock phosphate and soft 
phosphate (waste-pond phosphates from the hard-rock field) being 
produced. The sales of soft rock continued to be somewhat larger 
than those of hard rock. | 


TABLE 5.—Florida phosphate rock sold or used by producers, 1947-51, by kinds 


Hard rock Soft rock ! 


Value at mines 


Year Value at mines 


Long tons Long tons 


Total Average 


Average 


Ce E eee o ee 


ARA eee 79, 330 $618, 330 $7.79 88, 620 $3. 68 
1948 A A eee 48, 198 368, 586 7.65 69, 335 4. 24 
1040 REESEN 23, 804 173, 211 7. 28 77, 088 4. 47 
¡A A Rane eee ee ns 71, 319 538, 601 7. 55 81, 542 5.01 
A REESEN 75, 615 582, 247 » 7.70 92, 183 5. 37 
Land pebble Total 
Year Value at mines Value at mines 
Long tons |———————————— ———— Án: 
Total Average Total Average 

RUST bese A ose tee 6, 314,077 |$31, 975, 858 $5. 06 $32, 920, 252 $5. 08 
1048 EENG 6, 421,725 | 37, 070, 381 5,77 539, 258 | 37, 732, 804 5. 77 
pro EMT 6,715,007 | 37, 339, 085 5. 56 37, 857, 983 5. 55 
poe mee Mima meee ana , 933, 000 | 44, 430, 646 . 45, 377, 842 5. 61 
(101) psc E RD ERE 8, 329, 033 | 49, 185, 072 , 262, 562 b. 92 


1 Includes material from waste-pond operations. 


In the land-pebble phosphate-rock field, the American Agricultural 
Chemical Corp. operated its No. 3 and No. 12 mines and washers, its 
recovery unit, and its drying plant at Pierce in 1951. The American 
Cyanamid Co. operated both 1ts Saddle Creek and Sydney mines and 
washers and dried the phosphate rock produced at its Brewster drying 
plant. A description of the Sydney plant was published early in 
1951. This company has reclaimed for grazing purposes a large 
worked-out tract of land scarred by the phosphate-mining operations 
by smoothing off the area to form low, rolling hills and then planting 
indigo and grass. The Armour Fertilizer Works reported that there 
were no mining operations in 1951 at its Florida property near Bartow. 
The capacity of its triple superphosphate plant, however, was bein 
doubled. The Coronet Phosphate Co. operated its Eleanor an 
Tenoroc mines and washers and its Coronet drier during the year. 
The Davison Chemical Corp. mined and washed phosphate rock at 


1 Lenhart, W. B., Latest Recovery Methods Highlight Florida Phosphate Plant: Rock Products, vol. 54, 


- No.3, March 1951, pp. 74-81. 
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its Bonny Lake and Pauway No. 4 mines and washers and dried the 
washed phosphate rock at its Ridgewood drying plant. The Interna- 
tional Minerals & Chemical Corp. operated its Achan, Peace Valley, 
and Noralyn mines and washers and its Mulberry and Noralyn driers 
in 1951. The new company office building and warehouse and serv- 
ice center at Bartow were completed in 1951. Three new dragline 
excavators were said to have been installed in 1951, and building con- 
struction was begun on a new phosphate chemical plant near Mul- 
berry to produce triple superphosphate, defluorinated phosphate, and 
uranium compounds. Automatic controls in the pumping and flota- 
tion operations of this company were described in papers given at the 
St. Louis meeting of the American Institute of Mining and Metallurgi- 
cal Engineers, February 19 to 22, 1951.2 Swift € Co. operated its 
Swift No. 5 and Swift No. 6 mines and washers, drying the phosphate 
rock at its Agricola drying plant. The Virginia-Carolina Chemical 
Corp. operated its Homine and Clear Springs mines and washers and 
mined feed from the Phosmico debris dump. The Phosmico and 
N d drying plants were in operation. Some phosphate rock was 
calcined. 

In the hard-rock phosphate field the Kibler-Camp Phosphate 
Enterprise continued to operate its Section 12 mine, washer, and 
drying plant. Shipments were entirely for domestic consumption. 

Several soft-rock phosphate-mining companies were in operation 
in 1951, mining the fine-grained phosphatic residues in the old waste- 
pond dumps near Hernando, High Springs, and Dunnellon in the 
hard-rock phosphate field. Part of this material was sold for domestic 
use as a phosphatic fertilizer for direct application to the soil, some 
for stock and poultry feed, and a small quantity for fertilizer filler. 
Some was exported to Canada. 

The use of isopachous and related maps in studies of phosphate 
rock in the Florida land-pebble area was described in a paper pub- 
lished late in 1951.8 

Tennessee.— Tennessee remained the second largest phosphate- 
rock-producing State. The quantity of phosphate rock sold or used 
by Tennessee producers in 1951 was 35,419 long tons greater than m 
1950, increasing from 1,384,000 tons in that year to 1,420,000 tons in 
1951. The total value in 1951 was $576,000 above that of 1950 and 
reached $10,605,000. 


TABLE 6.—Tennessee phosphate rock! sold or used by producers, 1946-51 


Value at mines Value at mines 
Year ht tons mae Year Long tons e 
Total Average Total Average 
IAO A NN 1, 362, 600 | $7, 014, 490 $5.15 || 1949..........-- 1, 344, 470 | $9, 067, 589 $6. 74 
10475, Maras: só 1, 411, 884 7,779,099 ADI I| TO in 1, 384, 473 | 10, 028, 404 7.24 
10485722 eu 1,307,507 | 8,231,251 ¿00 1-195125 5 o2 ce 1, 419, 892 | 10, 604, 638 7.47 


1 Includes brown-rock matrix of sinter grade and a small quantity of Tennessee blue rock in 1946-47 and 
Virginia apatite in 1946-47 and 1949. 


2 Loebr, H. T., Jr., Automatic Controls in the Pumping of Phosphate Matrix at International Minerals 
& Chemical Corp. Mines in Polk County, Fla.: Pit & Quarry, vol. 43, No. 10, April 1951, p. 67 (abs.). 

ett hd J. ei SE pH control in Florida Phosphate-Rock Flotation: Pit & Quarry, vol. 43, No. 10, 
April 1951, p. 67 (abs.). 

3 Wayland, T. E., Use of Isopachous and Related Maps in the Florida Phosphate District: Trans. Am. 
Inst. Min. and Met. Eng., Min. Eng., vol. 3, No. 11, November 1951, pp. 975-979. 


1058 MINERALS YEARBOOK, 1951 


A short summary of the history of phosphate-rock mining in 
Tennessee was included in a general review of the history and 
development of phosphate-rock mining published in 1951.* 

In 1951 the International Minerals & Chemical Corp. acquired the 
Hoover & Mason Phosphate Co., operating in the brown-rock phos- 
phate district, Mount Pleasant, Tenn. 1t also purchased the Thomson 
Phosphate Co., of Chicago, Ill., a sales and distributing organization 
of ground phosphate rock to dealers and farmers for direct application 
to the soil. Thomson’s source of raw material had been the Inter- 
national Minerals & Chemical Corp. This latter company operated 
mines and washers in 1951 at Mount Pleasant and Wales, in the 
‘Tennessee brown-rock-phosphate field. 

The Tennessee Valley Authority continued mining and processing 
activities in Tennessee and technological operations at its chemical 
plant at Muscle Shoals, Ala., in 1951. According to the Authority’s 
annual report for the fiscal year ended June 30, 1951, 426,400 tons of 
phosphate matrix was mined from its Tennessee properties. These 
properties normally provide 60 percent of the raw phosphate used 
by TVA, the remainder being chiefly high-grade Florida land pebble. 
TVA was prospecting in the Florida hard-rock phosphate field for an 
additional supply. 

During fiscal 1951 TVA produced over 33,500 tons of elemental 
phosphorus from its electric furnaces. Phosphorus-bearing byproducts 
were 3,100 tons of potash-phosphate ash fertilizer and 9,700 tons of 
ferrophosphorus. There was produced about 142,900 tons of con- 
centrated superphosphate, making a total of 1,334,000 tons since 
production began. TVA’s production of calcium metaphosphate 
(60-62 percent P,0;) in the fiscal year ended June 30, 1951, was 
31,300 tons, of which about 24,000 tons was sold and about 6,500 
used for test demonstrations. A two-furnace demonstration plant 
for the production of fused tricalcium phosphate (26-30 percent P205) 
was in operation at Columbia, Tenn. Nearly 17,500 tons was produced 
in the fiscal year ended June 30, 1951. Pilot-plant studies were 
continued by TVA on two processes for the production of nitra- 
phosphate fertilizer in which nitric acid is used in the treatment of 
phosphate rock, 

The Monsanto Chemical Co., St. Louis, Mo., and the Victor 
Chemical Works, Chicago, Ill, continued to produce elemental 
phosphorus at their plants at Monsanto and Mount Pleasant, respec- 
tively, in the Tennessee brown-rock phosphate field. 

One of the older phosphate-rock producers, the Federal Chemical 
Co., with properties in the Mount Pleasant, Tenn., district, did not 


operate during 1951. 
WESTERN STATES 


Total marketed production (sold or used by producers) of Western 
States phosphate rock rose from 783,000 long tons in 1950 to 1,178,000 
tons in 1951. The total value also increased, rising from $3,622,000 
in 1950 to $5,291,000 in 1951. Phosphate rock was produced and 
sold in all four States of the western field in 1951—Idaho, Montana, 
Utah, and Wyoming. Idaho led in sales, with Montana second and 
Wyoming third. (See fig. 2.) | 

‘Fuller, R. B., The History and Development of Phosphate-Rock Mining: Trans. Am. Inst. Min. and 
Met. Eng., Min. Eng., vol. 3, No. 8, August 1951, pp. 708-712. 
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TABLE 7.—Western States phosphate rock sold or used by producers, 1947-51 


Idaho ! Montana 


Year Value at mines Value at mines 
Long tons |————————————| Long tons Lt 
Total Average Total Avorage 
E Je. NAAA 845,045 | $4, 077, 885 $4. 83 236, 229 | $1,571,117 $0. 65 
LTL EE A MS AC, EEN 434,375 | 2,122,089 4.89 248,683 | 1,720, 254 6. 92 
disk E AN 471,305 | 1,915, 125 4.08 355, 169 | 2,574,330 7.25 
(i o EII A NAS Sa ,044 | 2,125,065 3.71 210,165 | 1,496, 537 7.12 
DU a IDUDPI EPOR 604, 446 | 1,748,074 2.52 304,507 | 2,353,381 7.78 
Utah Wyoming Total 
Toss Value at mines Value at mines Value at mines 
Long Long Tons ——— 
to tons & tons 
Aver Aver Aver- 
Total Total age Total age 


APEC e 6 P 51,845 | $290,484 | $5.60 | 1,133,119 | $5,939, 480 $5. 24 
19482... —......--. 1) 1 1) [138,946 | 695, 110 5. 00 822,004 | 4,537,453 5. 52 
1949 : 1 1 d . 43 
Jt, ARICA (n (1) (1) 1 


1 ! 783, 209 S 
(UR ee 580 | $2,900 | $5.00 |178, 948 |1, 186, 523 6.63 | 1,178,481 | 5,290, 87: 4, 49 


! Idaho includes Utah in 1947-48 and 1950, and Wyoming in 1949-50, 


Idaho.—Idaho retained its position as the leading phosphate-rock 
producer of the Western States in 1951, increasing its output consid- 
erably to 694,000 long tons, with a value of $1,748,000. The average 
value per ton was low ($2.52) because of the large quantities of low- 
grade phosphate produced for smelting in elemental phosphorus 
SE f urnaces. A 1951 article describes the phosphate rock industry 
of Idaho. 

Three companies reported producing phosphate rock in Idaho in 
1951. The Simplot Fertilizer Co., Pocatello, Idaho, continued its 
open-pit operations at the Gay mine on the Fort Hall Indian Reserva- 
tion, Bingham County, about 16 miles east of Fort Hall. The high- 
grade phosphate rock from this property is used by that company for 
the production of superphosphate at Pocatello. The low-grade 
phosphatic shales from this operation go to the Westvaco elemental 
phosphorus electric furnaces at Pocatello. The Anaconda Copper 
Mining Co. operated its No. 3 phosphate rock mine at Conda, Caribou 
County, Idaho, processing the phosphate rock at the company plant 
at Anaconda, Mont., largely to triple superphosphate through the use 
of its byproduct sulfuric acid. The San Francisco Chemical Co., 
Montpelier, Idaho, reopened and operated its Waterloo mine on 
Waterloo Hill 5 miles east of Montpelier in 1951. 

Fifteen phosphate leases, originally assigned to the J. R. Simplot 
Co., were reassigned in 1951, by the Secretary of the Interior, to the 
Monsanto Chemical Co., St. Louis; Mo. Monsanto purchased the 
leases from Simplot and was expected to smelt the phosphate rock 
produced from these leases in an elemental phosphorus electric furnace 
plant to be built near Soda Springs, Idaho. 


5 Utley, H. F., Idaho’s Vast Phosphate Beds Yield Raw Material For Big Operations: Pit & Quarry, 
vol. 43, No. 11, May 1951, pp. 83-86. 
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FicuRE 2.— Western States phosphate rock sold or used by producers, 1940-51. 


Montana.—Marketed production of Montana phosphate rock in 
1951 partly recovered from the sharp decline from 1949 to 1950, 
rising to 305,000 long tons, valued at $2,353,000 from 210,000 tons, 
valued at $1,497,000 in 1950. | 

The Montana Phosphate Products Co., Trail, British Columbia, 
operated its Anderson, Graveley, and Luke mines, all in the Garrison 
district, Powell County, in 1951. The Luke mine was closed tempor- 
arily part of the year. All phosphate rock produced from these mines 
was exported to the plant of the parent company, Consolidated 
Mining & Smelting Co., of Canada, Ltd., at Trail, British Columbia. 
Mining operations were also carried on by George Relyea at the 
Relyea phosphate mine, in the Garrison district, and the output was 
also shipped to Trail, British Columbia. 

In the Philipsburg district, Granite County, the only mining opera- 
tion reported for 1951 was that of Soluble Phosphates, Ltd., Maxville, 
which mined and shipped a small quantity of low-grade phosphate 
rock from its Maxville mine. 
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The Williams Phosphate Corp. was reported to have begun devel- 
opment of its phosphate-rock property near Alder, Madison County, 
in 1951 and to have begun installation of a primary crusher and ore bin. 

The Victor Chemical Works operated its Maiden Rock and Canyon 
Creek mines near Melrose and produced phosphate rock for use in its 
electric smelter furnaces at Silver Bow. 

Utah.—The only phosphate-rock-producing company in Utah in 
1951 was the Pearl Phosphate Co. (307 South Central Ave., Ontario, 
Calif.), formerly the Pearl & Toland Phosphate Co., which operated 
its property at the south end of the Crawford Mountains in Rich 
County, northeastern Utah, near Woodruff. Most of the material 
was shipped for direct application to the soil. 

Wyoming.—The reported production and shipments of Wyoming 
phosphate rock in 1951 showed a considerable increase over 1950. 
The State is an important producer of phosphate rock and stands in 
third place in the Western States group. 

Two companies produced phosphate rock in Wyoming in 1951—the 
San Francisco Chemical Co., by far the larger producer, and Phosphate 
Mines, Inc. The San Francisco Chemical Co., operated the Leefe 
mine near Sage, Wyo. Phosphate Mines, Inc., Kemmerer, Wyo., 
mined a small quantity of phosphate rock in 1951 but shipped a 
much larger amount from stock for direct application to the sol, 

Phosphate Fertilizer, Inc., Kemmerer, Wyo., was reported to have 
begun construction in 1951 of a fertilizer plant of 100 tons daily 
capacity at Phosphate near Kemmerer for processing phosphate rock, 
using a German process involving the heating of the phosphate rock 
in rotary kilns to render it soluble in ammonium citrate solution, then 
cooling and crushing the material for marketing. 


CONSUMPTION AND USES 


The apparent consumption of phosphate rock in the United States 
in 1951 increased 927,000 long tons to a record high of 9,508,000 tons 
from 8,581,000 tons in 1950. 


TABLE 8.—Apparent consumption! of phosphate rock in the United States, 
1946-51, in long tons 


Year Long tons Year Long tons 
1046 we eso ineo RR IO 0,221,025. LIO: LII cues s raros scabies’ 7, 735, 005 
10 I AAA AAA de RSC AE Lett tr ege 8, 680, 925 


O NI EL a RS ERA E MAS 7,700, 081 IBI och aene sho EES 9, 507, 951 
1 Quantity sold orzused by producers;pluszimports minus exports. 


Data regarding the sales of phosphate rock by uses both for indi- 
vidual States and for the United States are shown in table 9. 
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TABLE 9.—Phosphate rock sold or used by producers in the United States, 
1950-51, by use and State 


> Total United 
Florida Tennessee Western States Statos 
Uses Per- Per- Per- 
Long cent Long cent Long cent 
tons of tons of tons of 
total total total 
1950 
Domestic: 
Superphosphates.............- 5, 483, 159 68 301, 923 22 200, 105 26 | 5, 985, 187 59 
Phosphates, phosphoric acid, 
phosphorus,ferrophosphorus.| 407, 735 5 | .830,837 60 297, 362 38 | 1, 535, 934 15 
Direct application to 80il........ 562, 993 7 219, 522 16 73, 383 9 855, 898 8 
Fertilizer filler................... 773 | (0 14, 610 Dé eee ee cce aite ,383 | (1) 
Stock and poultry feed...._...... 81, 665 1 16, 871 1 2,104 | (1) 100, 640 1 
Undistributed 3... ---------ļ-----------]------ 710 A A A 710 | () 
Exports 3_. 2-22 oo 1, 549, 545 10) estes POLA 210, 255 27 | 1,759,800 17 
vk, d EE 8,085,870 | 100 | 1,384,473 | 100 783,209 | 100 |10, 253, 652 100 
1951 
Domestic: 
Superphosphates.............. 5, 493, 306 65 322, 607 23 204, 510 25 | 6,110, 513 55 
Phosphates, phosphoric aoid, 

phosphorus, ferrosphospho- 

TUS NIMM Up 739, 414 9 867, 165 01 564, 235 48 | 2,170, 814 2 
Direct application to soil. ..... 710, 710 8 210, 780 15 72,394 6 993, 884 9 
Fertilizer filler................. 392 | (1) 16, 454 ] AAA EG 16,846 | (1) 
Stock and poultry feed. ....... 120, 493 1 ¿6 EB Nes VET IEEE 122, 156 1 
Undistributed 2................]........... ]..... 1,223 | (1!) 2,692 | (1) 3,015 | (1) 

Reoortsn 2.2.22. c.l. .... 1, 432, 426 Kéi E EME 244, 650 21 | 1,677,076 15 
Tota es es oo 8,496,831 | 100 | 1,419,892 | 100 | 1,178,481 | 100 |11.095, 204 100 


! Less than 0.5 percent. 

? Includes phosphate rock used in pig-iron blast furnaces, parting compounds, research, defluorinated 
phosphate rock, refractories, and other uses. 

3 As reported to the Bureau of Mines by domestic producers. 


Certain details regarding the domestic superphosphate industry are 
given in table 10. 


TABLE 10.—Production, shipments, and stocks of superphosphates (18 percent 
available phosphoric acid), 1947-51, in short tons 


[Bureau of the Census] 


1947 1948 1949 1950 1951 
Produetion l.l l.lll.... 9,292,677 | 9,319,097 | 9,075,903 | 9,296,051 9, 432, 283 
Shipments............................ 2... 4,752,324 | 4,789,668 | 4,845,175 | 5,065, 101 4,807, 919 


Stocks in manufacturers’ hands Dec. 31.... 856,382 | 1,216,788 | 1,130,372 | 1,050, 718 1, 067, 965 


Details regarding the 1950-51 consumption of phosphatic com- 
mercial fertilizers are published annually by the United States Depart- 
ment of Agriculture.’ 


PRICES 


Prices for phosphate rock were included under the general price 
freeze order of January 26, 1951 (General Ceiling Price Regulations— 
GCPR—January 26, 1951) in which prices were set at the highest 
level reached in the base period between December 19, 1950, and 
January 25, 1951. No changes were reported in the trade journals 


$ Scholl, Walter, and Wallace, H. M., Consumption of Commercial Fertilizers in U. S., 1950-51: Agric, 
Chem., vol. 7, No. 6, June 1952, pp. 33-40. 
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during 1951 in the price quotations for Florida land pebble or Ten- 
nessee brown-rock phosphate. The price quotations of the Oil, Paint, 
and Drug Reporter as of January 8, 1951, and December 31, 1951, 
are given in table 11. Quotations for Western States phosphate rock 
are not given in the trade journals. 


TABLE 11.—Prices per long ton of Florida and Tennessee unground, washed, and 
dried phosphate rock, in bulk, f. o. b. cars at mine, in 1951, by grades 


[Oil, Paint and Drug Reporter] 


Florida land pebble Tennessee brown rock 
Grades (percent) ! —_——>%—_—. 
Jan. 8, 1951 | Dec. 31, 1951 | Jan. 8, 1951 | Dec. 31, 1951 


70/68 B; P: AA A $4. 35-4. 40 $4. 35-4.40 |...............|.............-- 
TINE. a ROS RAE in 5. EUIS DEA EE 
AT Po ada iia 6. 00 ATP EE HEROS HANC 
"Pv Mo M PARAS ALAN A apo DEE FUR AS 7.00 LE OS fake RENE 
A A E, eee err a rec $6. 45 $6. 45 
rg a AAA AAA A pem 7.2 7.21 


1B. P. L. signifies bone phosphate of lime, Cas(PO4)2. 


FOREIGN TRADE * 


Data on imports and exports of phosphate rock and other phosphatic 
materials are shown in tables 12 to 15. The imports of phosphate rock 
in 1951 were principally from the Netherlands Antilles (97 percent). 
The SS came from Belgium, Mexico, and Canada, in the order 
named. 

Sales or shipments of phosphate rock for export as reported by 
domestic producers to the Bureau of Mines are given in the section 
on Consumption and Uses. 


TABLE 12.—Phosphate rock and phosphatic fertilizers imported for consumption 
in the United States, 1950-51 


[U. 8. Department of Commerce] 


1950 1951 
Fertilizer 
Long tons Valuo Long tons Value 
Phosphates, crude, not elsewhere specifled............. 87.173 | $1,113,074 $1, 379, 767 


Superphosphates (acid phosphate): 
Normal (standard), not over 25 percent Pati con- 


LH axes EA IAS RI TN 108. 842 73, 535 
Concentrated (treble), over 25 percent P20¢ content.. 24. 004 60 10, 789 
Total superphosphates..........................- . 608 132, 936 84. 274 
Ammonium phosphates, used as fertilizer. ............ l 1 6, 141,816 8, 450, 659 
Bone dust, or animal carbon and bone ash, fit only for 
ATRIA E NANA A A ; 1. 860, 331 2, 654, 600 
ET ARPA cac A eR AMA RO Ree nn mna 7, 228 137 10. 568 


Slag, basic, ground or unground.......................- 


4, 846 96 2, 757 
Precipitated bone, fertilizer grade... 62, 484 12, 719 1, 116, 036 


1 Revised figure. 


7 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page of 
the Bureau of Mines, from records of the United States Department of Commerce. 
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TABLE 13.—Phosphate rock exported from the United States, 1950-51, by 
grade and country of destination 


[U. 8. Department of Commerce} 


1950 1951 
Grade and country SS M —— 
Long tons Value Long tons Value 


Florida: 
High-grade hard rock: 
Anadsu lcs se A gae Rat S 381 $4, 572 2, 467 $29, 340 
DE d [cr E A A A E EE 
A A cuNEde me 26, 743 244, 917 1, 408 14,231 
Taiwan (Formosa). ...........................- 4, 926 35, 589 10. 005 87, 644 
Total high-grade hard rock................... 32, 050 285, 078 13, 996 131,800 
Land pebble: 
A AAA A eter ee eu eee PI 4, 428 42, 066 
Belgium-Luxembourg.......................... 73, 969 600, 059 33, 665 290, 693 
e LA EE 2, 011 18, 099 20, 862 189, 955 
Cabildos Ee 1 192. 784 | 1 1, 670, 687 174, 377 1, 271, 593 
Colombia. voci et aa 30 4,1 > : 
Coste RÍOS odi s cecus cao A A um Se 1 2. 400 
CUDl macia cidos eg 12, 930 96, 709 18, 347 143, 203 
NA ARA ee EIUS ERE (2) 5, 7 
OIMONY ARPA See 117, 129 863, 048 34, 081 276, 881 
E ecco c IA: EA selon E suse S ,4 
A A Cw ERE 12, 236 103, 673 |............|-.-.----.... 
pct, M EC 894, 977 | 3,539, 448 75, 914 704, 381 
e EE 530, 036 | 2, 004, 867 633, 731 4, 543, 079 
TADCTIO EE A DEE 
> e A RA 9, 008 54, 173 9, 022 : 
Netherlands... .....-..cecocdeecesoxesoaees erg 93, 522 888, 605 179, 010 1, 567, 211 
gl AAA A A AA E 580 
y EE 10, 107 90, 412 47,774 433, 455 
Gah ME AAA AA AP eae Saas 4, 937 41, 470 
Taiwan (Formosa) -...-.....--....------------- 24, 646 187, 701 29, 489 258, 321 
BREET EE GE 10, 106 96, 005 
United Kingdom..............................- 87, 875 783, 312 161, 025 1, 284, 264 
E AAA AA A ss 3, 468 32, 946 
OO A A A AAA 580 18, 850 
Total land pebble.......................-...- 1, 561, 533 | 11,704, 948 | 1.442.755 | 11,276,784 
Other phosphate rock: ? 
CADA estores dps 237, 215 | 2,866, 378 266, 506 3, 293, 108 
2 AE dE, Juni qe 50 825 
El Salvador...................-....-. l.l ll lll... 528 0, 40T deus A 
AA A die ues E A 2, 044 26, 572 
MEXICO uci seve uc Sao 559 6, 720 1, 628 20, 432 
e Lie A Bd Ea da E 100 2,000 e A PA 
RA DEE 9 219: AS RA 
Men, cursar sock cars 54 0 MA A 
Total other phosphate rock................... 238,465 | 2,884, 442 270, 228 3, 340, 937 
Grand tota lucas nina niisro cda 1,832,048 | 14,874,468 | 1,726,979 | 14,749, 521 


1 Revised figure. 

2 Revised to none. 

SES colloidal matrix; sintered matrix; soft phosphate rock; and Tennessee, Idaho, and Montana 
rock. 


TABLE 14.—''Other phosphate PES exported from the United States, 
1946-5 


[U. S. Department of Commerce] 


Year Long tons Value Year Long tons Value 
A E oS ER ELS 1, 018 $144, 478 || 1049............. ------0-- 3, 225 $224, 375 
EE eelere SE See 1, 129 220, 906 || 1950.......... 2. l.l... 1, 350 247, 880 
ee 1, 002 188,163 || 1951...................... 2, 316 372, 685 


1 Class includes animal carbon; apatite; bone ash, dust, and meal; char dust; duplex basic phosphate; 
tricalcium phosphate; and defluorinated phosphate rock. 
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TABLE 15.—Superphosphates (acid phosphates) exported from the United States, 
1950-51, by country of destination 


[U. S. Department of Commerce] 


1951 
Country 
Long tons Value Long tons Value 
AAA AS A 19, 936 $417, 843 24, 061 $760, 754 
RAIN ne I ine os side reise I Ame a 146,397 | 2,626, 295 169, 185 3, 349, 733 
A ona SS EI eee EEN 9 1, 040 44 , 459 
lo UREA et pa beer e mers 1, 384 95, 536 49 17, 605 
CONO IB IDE, rgo a id 2, 416 127, 2,157 106, 549 
na AAA aro re mr m 373 22, 425 934 ; 
LAESA h g:n II A ere net ease 970 42, 329 1, 630 36, 089 
Ët RN PA IO A 804 19,200: (o ls isos 
VIAL. dr RS e ás 98 » 94 3, 932 
pela EIA RAEE RR Elise abdo recu ame Tcr 1, 889 110, 355 570 43, 065 
lobis UD SEE AUR Wb AA pM 984 23, 373 
ON ORSINI Ot Lotus AN 28, 569 141,149 AAA AN 
AAA AA AA 185 20, 045 686 58, 280 
AAA RATA PTE IA 40 4, 253 113 11, 380 
EII rbd cc 1, 596 115, 997 1, 027 29, 920 
Foland- RUM rr ropa re as 14, 514 212,275 AE PA 
AM AAN AAA PA a rer 2, 069 94, 997 
Al ER AER OS ATA A 75 4, 557 854 32, 850 
West Indies 
British: 
Leeward and Windward Islands................... 20 AA cade oS 
AM A = ooeseedeccss- 4 225 27 1, 907 
CHUA. AA NETAS iv e Steeg ie 22, 887 492, 976 61, 333 1,187, 253 
A A EE 125 7, 863 5 575 
ai ray Dee AA 271 10, 864 425 17, 938 
TOGA) RA A AA 242, 562 | 5, 084, 125 266, 689 5, 847, 638 


TECHNOLOGY 


Among the significant papers published recently on developments 
in phosphate-rock technology, in addition to those cited in other parts 
of this chapter, were the following: 


CLARK, K. G., AND HARDESTY, J. O. Treatment of Phosphate Rock With Nitric 
Acid. Agricultural Chemicals, vol. 6, No. 9, September 1951, pp. 42-46, 113, 
115, 117. 


CHEMICAL AND ENGINEERING News. British Develop New Method for Making 
Superphosphates. Vol. 29, No. 20, May 14, 1951, p. 1962 (1 paragraph). 

. Monsanto Expands. Vol. 29, No. 39, Sept. 24, 1951, pp. 3998-3999. 

FRIED, MAURICE, AND MACKENZIE, A.J. Rock-Phosphate Studies With Neutron 
Irradiated Rock Phosphate. Proc. Soil Sci. Soc. America 1949, vol. 14, 1950, 
pp. 226-231. e 

FurnLER, R. B. The History and Development of Phosphate-Rock Mining. 
Trans. Am. Inst. Min. and Met. Eng., Min. Eng., vol. 3, No. 8, August 1951, 
pp. 708-712. 

HENpnRiCEkS, S. B., AND DEAN, L. A. Use of P? in Measurement of Fertilizer 
Effectiveness Under Field Conditions. Trans. Internat. Cong. Soil Sci, 
Amsterdam, 1950, vol. 1, 1950, pp. 221-223. 

HinL, W. L., ARMIGER, W. H., AND Goocu, S. D. Some Properties of Pseudo- 
wavellite from Florida. Trans. Am. Inst. Min. and Met. Eng., vol. 187, June 
1950, Min. Eng., pp. 699-702. 

JACOB, K. D. Fertilizer Technology Research in the United States Department 
of Agriculture. Trans. the Fertiliser Society, London, Apr. 21, 1950; repr., 
19 pp. 

. Processes and Facilities for Manufacture of Phosphate Fertilizers in the 
United States. Comm. Fert., February 1951; repr., 10 pp. 
JACOB, K. D., ARMIGER, W. H., Cano, J. H., AND Horrman, W. M. Report on 

Phosphoric Acid. Jour. Assoc. Off. Agric. Chem., August 1951, pp. 624-640, 

JACOB, K. D., Maaness, R. M., AND WHITTAKER, Ó. W. Report on Phosphoric 
Acid in Fertilizers. Jour. Assoc. Off. Agric. Chem., May 1950, pp. 234-260. 

PARKER, F. W. Phosphorus in Soils and Fertilizers. Science, vol. 111, No. 2879, 
Mar. 3, 1950, pp. 215-220. 


1066 MINERALS YEARBOOK, 1951 


SCIENCE NEWSLETTER. New British Process for Superphosphate Fertilizers. 
Vol. 59, No. 21, May 26, 1951, p. 334. 

TURRENTINE, J. W. Phosphate Production Without Sulfuric Acid. Chem. and 
Eng. News, vol, 29, No. 4, Aug. 20, 1951, pp. 3454-3456. 

WEIsMAN, W. I. Concentrating H3PO,. Chem. Eng., vol. 58, No. 6, June 1951, 


pp. 210-211. 
WORLD REVIEW 


Table 16 gives available figures on production of phosphate rock in 
various countries in 1947—51. 


TABLE 16.—World production of phosphate rock, 1947—51, by countries, in metric 
tons 


[Compiled by Helen L. Hunt] 


Country ! 1947 1948 1049 1950 1951 
Ad o 713, 790 670, 591 645, 906 634, 657 776, 575 
geng AE WEE 107, 898 76, 713 157,049 | 2119,000 | 3 144, 843 
Angola atomica (4) (9 (4) 1 943 
Australia- social O sche dia 5, 402 2, 170 11 1, 653 8, 027 
o A A A 11,525 (4) (9 d 
A A A Rund 58, 045 68, 938 44, 643 50, 846 4 
Brazil (apatite)... 5, 592 (4) 4, 553 (5 4) 
British Borneo (guano)........................ 283 . 427 508 653 659 
E A A A EE 18 117 2 
CR lo (apatite) ocv dE esc 13, 994 59, 529 49, 311 13, 437 (4) 

NADIE QN RN A DAMM (4) (4) 2 20, 000 20, 2 20, 000 
SE Island (Indian Ocean) (exports)....| 106,765 108, 311 255, 236 320, 423 337, 677 
Egypt- poe A A cC 371, 227 377, 005 350, 480 397, 207 499, 976 
e EE Ee 104, 068 84, 580 67, 509 78, 752 110, 000 
French Morocco...... ....--.-----.------+---- 2,960,735 | 3,226,700 | 3,693,000 | 53,872,241 | 4,716, 800 
French West Africa (aluminum phosphate). . . 853 3, 965 5, 675 11, 035 23, 580 
Germany, West... 608 LY CN E AN EE A 
India (apatite) ............. ll lll ll s 2. eee 867 1, 132 588 3, 025 (4) 
A A AA, A 15,000 A ees 
Ireland. EE 10,780 |........... 1) LV (4) 
qe and Jordan (exports). ........ Lë 6, 058 2 4, 000 4) 4 6, 888 

RE e ON AO 6, 802 3, 590 4 143 
Makatea Island (French Oceania) (exports)...| 196,430 183, 104 239, 532 245, 804 277, 858 
Nauru Island or NGS) EE , 606 544, 208 802,070 | 1,070, 358 942, 945 
Netherlands Antilles. ...._.....--.-...--...--- 79, 229 58, 827 , 784 , A 106, 902 
New Zealand....._._....-..-.-.--..----------- 203. EA A A AAA 
Norway (guano)... te sce EE A A 2, 538 (4) 
Ocean Island (exports) ......................- 212, 456 126, 854 265, 087 251, 218 256, 451 
Philippines, Republic of the (guano) . .........]...........]........... 10, 998 32, 606 (4) 
Seychelles Islands (exports)........-...--..--- 14, 516 21, 722 14,171 10, 005 4, 547 
Southern Rhodesia. ........................... OU E 67 90 [ini 
South-West Africa (guano) EE 2, 223 1, 038 957 581 785 

A A E oceans, 20, 204 23, 012 23, 093 24, 080 22, 830 
Sweden E AM IO a SEI 7, 696 1, 441 1, 604 2, 044 
tee, Seege Kell A A 220 313 157 468 345 
EE 1, 759, 236 l, 863,710 | 1,441,918 | 1,524,800 | 1,678, 905 
Uganda... A A EE 15200" E, WEEN ` 467 4) 
Union of South Bd Ee 41, 831 39, 656 58, 471 51, 844 81,840 
A Sites oe eo ate el ce 2, 032, 000 | 2, 336, 915 | 2,540,125 | 2, 540, 125 4) 
United States (sold or used by producers)..... 9, 171, 914 8, 807, 903 9, 131, 173 | 10, 418, 122 |11, 273, 282 
Total (estimate) ................ 2 LLL... 18, 240, 000 |18, 755, 000 |519, 960, 000 |*21, 875, 000 123, 420, 000 


! In addition to countries listed, Korea, Poland and Rumania produce phosphate rock; but data on out- 
put i m available and estimates by the author of the chapter havo been included in the total. 
stimate. 
3 Exports. 
4 Data not available; estimate by author of chapter included in total. 


$ Revised figure. 
BASIC SLAG 


Basic slag is a comparatively limited source of agricultural phos- 
phorus in the United States. Domestic production comes from a 
single company smelting a phosphatic iron ore in the Birmingham, 
Ala., district. No figures on production or sales are released for 
publication by this company. Annual imports are negligible. In 
1950, 179 long tons were imported; in 1951, only 96 tons. No exports 
were “reported. 


Platinum-Group Metals 


By James E. Bell and Kathleen M. McBreen 


4e 


GENERAL SUMMARY 


EATURES of the platinum-group metals in 1951 were large total 

domestic consumption for the second consecutive year and adop- 

tion of controls on platinum sales. Prices continued high. Sales 
of platinum were substantially smaller than in 1950, but sales of 
palladium rose sharply and exceeded those of platinum over an annual 
period for the first time on record. Inadequate supplies of platinum 
led to the issuance in April of National Production Authority Order 
M-54 prohibiting the sale of platinum for unessential uses. Total 
imports of the platinum-group metals were at a new high for the 
second consecutive year. The strong demand for the platinum-group 
metals was due largely to requirements for the military program and 
defense-supporting industries. ; 


TABLE 1.—Salient statistics of platinum-group metals in the United States, 
1950-51, in troy ounces 


Production: Stocks in hands of refiners, 


Crude platinum from plac- importers, and dealers, 
ers and byproduct plati- Dec. 31: 
num-group metals........ 137,855 | 130,951 Platinum................. 125, 234 138, 977 
=o L—————— Palladium...............- 107, 854 138, 000 
Refinery production: Eeer 33, 474 36, 815 
New metal: _ — 
Platinum.....:..-..- 56, 757 36, 007 Toll EN 206, 562 313, 801 
Palladium...-.......-.. 11, 819 6, 520 ————z—— 
OIDO Le recu mre 4, 553 10, 534 || Imports for consumption: 
— Unrefined materlals......| 248, 551 63, 594 
POUL. acia e 73, 120 63, 061 Refined metals........... 2 378, 996 537, 812 
Secondary metal: KE 2 427, 547 601, 406 
FIstnüli. oda coo 33, 804 22, 470 TII 
Palladium... usce ---.-. 21, 107 27,090 || Exports: 
Oe pc E 3, 052 2, 889 Ore and concentrates..... 82 782 
| Refined metals and al- 
Toll... dank sc. 58, 113 53, 358 loys, includingscrap....] 37,699 60, 848 
=== === Manufactures (except 
Consumption: Jewolry)........-.-..... 12, 640 17, 348 
EIERE A A 308, 998 | 209, 605 
Pelladiuun. eosam. 2 cmo 150, 456 | 222, 545 
6] AE a a 36, 491 30, 205 
Total...............| 405,945 | 462, 535 


! Includes Alaska. 
2 Revised figure. 


Refinery production of platinum (new and secondary combined) in 
the United States in 1951 was 35 percent below that of 1950, and 
imports of refined platinum were 31 percent greater. Domestic con- 
sumption, as measured by sales, declined 32 percent, and stocks of 
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FIGURE 1.—World production of platinum-group metals, 1914-51. 


refiners and dealers rose 11 percent. The chemical industry was the 
largest user, increasing to 47 percent of the total sales in 1951 from 37 
percent in the preceding year. | 

Refinery production of palladium in the United States in 1951 was 
5 percent above that of 1950, and imports of refined palladium were 
62 percent greater. Stocks of refiners and dealers increased 28 percent.. 
Domestic consumption, as measured by sales, rose 48 percent. The 
electrical industry maintained its accüstomed position as the largest. 
user, taking 52 percent of the total sales. 
. Refinery production of iridium, of osmium, of rhodium, and of 
ruthenium in the United States in 1951 was higher than in 1950, 
particularly that of rhodium. Imports of iridium, osmium, and 
Tuthenium were each smaller in 1951 than in 1950, but those of rho- 
dium were greater. Domestic consumption of the four metals to- 
gether decreased 17 percent, while stocks of refiners and dealers rose 
10 percent. | 

otal imports of platinum-group metals into the United States in 

1951 were 41 percent greater than 1n the previous record year 1950. 

In July the Rustenburg Platinum Mines, Ltd., the principal pro- 
ducer of platinum-group metals in South Africa, announced plans 
to increase its output substantially. Figure 1 shows graphically 
the trend in world production of platinum-group metals since 1914. 
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Government Regulations.—In the face of serious shortages of plati- 
num for the military program and essential civilian requirements, and 
as a result of meetings on February 19, 1951, and March 16, 1951, 
between members of the Industry Advisory Committee for Platinum 
and officials of various Government agencies, National Production 
Authority Order M-54 was issued effective April 1, 1951. This order 
forbade purchase of platinum for investment or speculative purposes 
and prohibited its delivery or acceptance for use in many consumer 
items, largely jewelry. Platinum in the inventory of manufacturers 
ei d Steeg items on April 1 was exempted from the provisions 
o1 the order. 


CRUDE-PLATINUM PRODUCTION 


Mine returns and refinery reports indicate a domestic mine output 
of 36,951 troy ounces of platinum-group metals in 1951 compared 
with 37,855 ounces in 1950. This production includes crude platinum 
recovered from placer-platinum deposits in the Goodnews Bay district. 
in southwestern Alaska, byproduct crude platinum recovered from 
gold Pep utn operations in California, and platinum-group metals 
contained in small quantities in some gold and copper ores and re- 
covered as a byproduct of smelting and refining. No production of 
byproduct crude platinum was reported in Montana or Oregon in 
1951. 

Purchases.— United States buyers reported the ere in 1951 of 
39,426 ounces of crude platinum from Alaska, California, Colombia, 
Union of South Africa, British Columbia (Canada), and Panama. 
The corresponding quantity in 1950 was 69,056 ounces. | 


RECOVERY OF REFINED PLATINUM-GROUP METALS 


New Metals Recovered.—Reports from refiners indicate recovery in 
the United States of 53,061 ounces of new platinum-group metals in 
1951, a 27 percent decrease from that in 1950. Seventy-nine percent 
of this output was recovered from crude platinum, chiefly from Alaska 
and Colombia, and 21 percent as a byproduct of gold and copper ores, 
the same proportions as in 1950. 

Secondary Metals Recovered.—The domestic recovery of platinum- 
group metals in 1951 from the refining of scrap, sweeps, etc., was 
53,358 ounces compared with 58,113 ounces in the preceding year. 

Substantial quantities of wornout catalysts, spinnerets, laboratory 
ware and equipment, and other products are returned to refiners for 
refining or reworking. The refined platinum-group metals recovered 
from this source (or their equivalent in refined metals) are returned to 
the consumers. The platinum-group metals so recovered are not 
considered secondary production and are not included in the figures 
for secondary metals. 
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TABLE 2.—New platinum-group metals recovered by refiners in the United 
States, 1942-46 (average) and 1947-49, and 1950-51 by sources, in troy ounces 


Plati- Palla- Ruthe- 
num alam Tridium | Osmium | Rhodium niam Total 
1942-46 (average)_.....-.-.----- 173, 195 53, 235 4, 714 773 4, 509 2, 555 238, 981 
7 NEL METRE SEEE ,011 4, 156 1, 605 41 60, 857 
Re ee 33, 520 4, 408 1, 009 349 156 149 39, 591 
1040 ise case eelerer? 42, 228 6, 008 2, 131 980 208 371 51, 926 
1950 
From domestic— 
Crude platinum............] 14,379 37 1, 131 278 251 22 16, 008 
Gold and copper refining... 3, 722 11, 533 E A 134 27 15, 509 
Total. store 18, 101 11, 570 1, 224 278 385 49 31. 607 
From foreign crude platinum...| 38, 656 249 1, 127 1, 017 48 425 41, 522 
Total, 1950............... 56, 757 11, 819 2,351 1, 295 433 474 73, 129 
1951 
From domestic— 
Crude platinum............ 16, 543 101 2, 423 483 235 50 19, 835 
Gold and copper refining... 5, 017 3, 999 10 AAA 125 1 9, 152 
"TOUR ow cases soso 21, 560 4, 100 2, 433 483 360 51 28, 087 
From foreign— 
Crude platinum............ 


SR ERR reining || 14447 |  2420| 1084] 1288] 2,519] 1171 | 24,074 


Ha ss o e A | eerie | a M 


Total, 1951............... 36, 007 6, 520 4, 417 1, 716 2, 879 1, 522 53, 061 


TABLE 3.—Secondary platinum-group metals recovered in the United States, 
1942-46 (average) and 1947-51, in troy ounces 


Platinum | Palladium | Iridium Others Total 


Technology.—An article on spectrographic methods of analysis for 
minor constituents in palladium and platinum refinery sponge was 
published in 1951.! 


CONSUMPTION AND USES 


Sales of the platinum-group metals to consumers in the United 
States totaled 462,535 troy ounces in 1951 compared with 495,945 
ounces in the preceding year, a 7-percent drop. 

Sales of platinum to domestic consumers were 209,695 ounces in 
1951 and represented 45 percent of the total sales of platinum-group 
metals; corresponding figures for 1950 were 308,998 ounces and 62 
percent. The chemical industry was the largest user in 1951 and 
accounted for 47 percent of the domestic platinum sales, followed by 
the electrical industry with 33 percent. Reflecting the restrictions 
imposed by Order M-54, sales for jewelry and decorative uses declined 
from 41 percent of the total platinum sales in 1950 to 12 percent in 
1951. Sales of platinum for dental and medical, and miscellaneous 
uses were, respectively, 20 and 34 percent lower in 1951 than in 1950. 


1 Hawley, J. E., Wark, W. J., Lewis, C. L., and Ott, W. L., Spectrographic Analysis of Palladium and 
Platinum Sponge: Canadian Min. and Met. Bull., vol. 44, No. 474, October 1951, pp. 669-677. 
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TABLE 4.—Platinum-group metals sold to consuming industries in the United 
States in 1950 and 1961, in troy ounces 


: Iridium, 
osmíum, 
Industry Platinum | Palladium den: Total 
an 
ruthenium 
1950 
¡o BEE 114, 430 16, 673 13, 875 144, 978 
Fle@etrical AAA A eege SEN 45, 229 80, 024 8, 316 128, 569 
Dental and medical ................................. 18, 182 18, 359 871 36, 012 
Jewelry and decorative. ............................. 127, 374 35, 293 12, 810 175, 477 
neous and undistributed .................... 8, 783 107 6, 119 10, 009 
¿A A OS 308, 998 150, 456 36, 491 495, 945 
1951 
Il EC BEE 97, 813 38, 527 16, 834 153, 174 
Electrical A A II A 70, 144 116, 601 3, 340 190, 085 
Dental and medien)... ........ 14, 478 30, 497 162 45, 134 
Jewelry and decoratlve ....-2--0- 0000-2 --00mo0oMMo 24, 759 35, 500 5, 379 65, 638 
Miscellaneous and undistributed....................- 2, 504 1, 420 4, 580 8, 504 
TO) A A laua wa A A 209, 695 222, 545 30, 295 402, 535 


In 1951, 222,545 ounces of palladium were sold to domestic con- 
sumers, a gain of 72,089 ounces over the preceding year and the 
largest on record, accounting for 48 percent of the total sales of the 
group. There were increased sales for all uses, particularly the elec- 
trical industry. The distribution of consumption by uses was: 
Chemical 17 percent, electrical 52, dental and medical 14, jewelry 
and decorative 16, and miscellaneous less than 1. 

Iridium, osmium, rhodium, and ruthenium together accounted for 
7 percent of the total of platinum-group metals sold in 1951, the same 
as in 1950. By quantity the sales were as follows: Iridium 5,556 
ounces, osmium 2,441 ounces, rhodium 15,634 ounces, and ruthenium 
6,664 ounces—a total of 30,295 ounces. 

The platinum-group metals are used as pure metals, combined, clad, 
or alloyed with other metals. (See page 801 of the Platinum and 
Allied Metals chapter of Minerals Yearbook, 1943, for a comprehensive 
table showing uses of these metals.) 

The chemical applications of the platinum-group metals arise from 
their catalytic activity and their resistance to corrosion and other 
chemical action, even at high temperatures. Catalytic uses include 
the production of nitric and sulfuric acids, hydrogenation and de- 
hydrogenation, the synthesis of hydrocarbons, and hydroxylation. 
A recent and expanding development is the use of Platina as a 
catalyst for producing high-octane gasoline from low-grade and 
natural gasoline. Pure platinum ad iridium-platinum alloys are 
used as insoluble anodes in various electroplating processes, and 
chemical laboratories have long used platinum for crucibles, electrodes, 
and other ware and equipment. Platinum-gold and rhodium-platinum 
alloys have been used many years in spinnerets for making rayon fiber 
from viscose. Fiber glass in rapidly increasing quantities is produced 
in & somewhat similar way by forcing molten glass through banks of 
platinum nozzles, whence 1t emerges in fine streams that are stretched 
to filaments of minute diameter. 

The platinum-group metals have numerous electrical applications 
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FIGURE 2.—Sales of platinum and palladium to various consuming industries 
in the United States, 1927-51, as percent of total. 


based on their resistance to tarnishing by oxidation or sulfidation, 
resistance to spark erosion, high melting temperatures, and good 
mechanical properties. Palladium is used extensively in the contacts 
of telephone relays. Platinum, either pure or hardened with iridium 
or ruthenium, is used for contacts in voltage regulators, thermostats, 
relays, and contacts in high-tension magnetos. Sparkplugs equipped 
with platinum-alloy electrodes have long life and resistance to fouling. 
Platinum and platinum alloys are employed in numerous delicate 
electrical and laboratory instruments and in electronic tubes. Rho- 
dium electroplate provides a surface of high reflectivity for reflectors. 

Because of their strength, workability, and resistance to tarnish, 
alloys of platinum and palladium are used extensively for dentistry 
in cast.and wrought forms and as pins and anchors. 

Platinum hardened with iridium or ruthenium is widely accepted 
as the ideal metal in the jewelry and decorative arts, particularly for 
gem-set jewelry. Palladium alloyed with ruthenium is gaining ac- 
EE for jewelry, particularly in Europe. Both platinum and 
palladium are beaten into leaf for use in signs, book bindings, etc. 
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STOCKS 


Stocks of platinum-group metals in all forms in the hands of refiners, 
dealers, and importers, as reported to the Bureau of Mines, totaled 
313,891 troy ounces on December 31, 1951, compared with 266,562 
ounces a year earlier, an increase of 18 percent. 


TABLE 5.—Stocks of platinum-group metals held by refiners, importers, and 
dealers in the United States, December 31, 1947-51, in troy ounces 


Iridium, 
osmium, 
Year Platinum | Palladium SE Total 
an 
ruthenium 

RA AAA AS IO A E 133, 300 167, 364 36, 859 337, 523 
1048 A A IA RC 146, 823 142, 211 34, 540 323, 574 
A II IS A a re. 138, 049 122, 408 35, 587 296, 044 
AT ARALAR OE RCA RA RS 125, 234 107, 854 33, 474 266, 562 
ll A EE 138, 977 138, 099 36, 815 313, 891 


PRICES 


The quoted retail prices of the platinum-group metals remained 
unchanged during 1951 and were as follows per fine troy ounce: 
Platinum $93, palladium $$24, iridium $200, osmium $200-$215, 
rhodium $125, and ruthenium $93. However, substantial sales of 
platinum are reported to have been made at prices higher than $93. 
During 1951 the two London refineries that handle the production of 
platinum-group metals of Canada and South Africa maintained their 
respective prices for platinum at £33% ($93.10) and £27 ($75.60) 
per ounce, while reserving' most of the supplies available to them for 
essential requirements; prices for the remainder were bid up consider- 
ably in the free market. The London price for palladium ranged from 
£8 ($22.40) to £9 ($25.20) per ounce during 1951. 

United States buyers reported purchases at $73.18 to $103.51 per 
ounce for domestic and foreign crude platinum in 1951. This price 
range resulted chiefly from fluctuations in quotations for refined 
metals and variations in the iridium content of the crude platinum. 


FOREIGN TRADE ? 


Imports.—Imports of platinum-group metals into the United States 
in 1951 totaled 41 percent more than those in the previous record year 
1950 and thus reached an alltime high for the second consecutive year. 
The principal sources were Canada (288,022 ounces), Colombia 
(25,181 ounces), Japan (114,731 ounces), Netherlands (43,098 ounces) 
United Kingdom (20,442 ounces), Union of South Africa (77,796 
ounces), and U.S. S. R. (16,075 ounces). Imports of refined metals 
in 1951 totaled 537,812 troy ounces compared with 378,996 ounces 
(revised) in 1950; imports of unrefined metals totaled 63,594 ounces 
compared with 48,551 ounces (revised). Imports of refined platinum, 
palladium, and rhodium were 31, 62, and 57 percent greater, respec- 
tively, in 1951 than in 1950; and imports of refined iridium, osmium, 
and ruthenium were 54, 13, and 9 percent less, respectively. 


? Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, 
from records of the U. 8. Department of Commerce. 
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TABLE 6.—Platinum-group metals imported for consumption in the United States, 
1942-46 (average) and 1947-51 


[U. S. Department of Commerce] 


Troy Tro 
Year ounces Value Year oun Ae Value 
1942-46 (average)............ 366, 164 | $11, 832, 437 || 1949.................. ls... 218, 284 | $11, 855, 150 
1047... noveno KCAL KIT: ......-----------20-0-> 1 427, 547 | * 23, 220, 709 
A AS 272,733 | 14,973,356 || 1951.......................- 601,406 | 36,306, 118 


1 Revised figure, 


TABLE 7.—Platinum-group metals (unmanufactured) imported for consumption 
in the United States, 1950-51, by countries, in troy ounces ! 
[U. S. Department of Commerce) 


Unrefined materials 2 Refined metals 

O d E Plati Rb 

res and |grainan ati- o- 

Country concen- | nuggets | num dium | Total 

trates of (includ- sponge Osmi- Plati- Palla- Irid- Osmi- and 
platinumlingcrudo,| and |"dlum) num | dium | tum | um j uthe- 

metals |dust,and | scrap nium 

residues) 

1950 
Belgium-Luxembourg..|..........]..........].......].......] 455|.......|.......].......|.---.-.- 455 
one EE 204 (3) 41,494|....... 63,021| 4,701|....... 14, 633 TS 1 

| ———LL— AA A 2)912|.-.....| 4895|....--.].......]..----.]|.-.-.---- , 
Colombla..............]..-......- 35,0051. 2: A PE A PA A tenere , 605 
¡AA O A PA A | RE o) EN WEE, IA oct 1,370 
o II MAA EE 125|.......|] *113j....... 100|.......[......- 338 
AO EN AMES A PEU bti 217 100 AIR)... dus 

One Kong AIN PA AA dis A: AA EDO RA EAN nare rius 
EE A Gs necatus A 09495] AS E, OS 34 483 
A A A WE, EE, O EE E uh BEN AA A Ee 4 381 
Netherlands... aeos ne lar las lat le 8, 270 204|....... 110] 9,344 
Norway Re ou A PA O EE 7 105|.......- 540| 4 3, 285 
o AO EA A ESA EA A o A: EA TEE, eee we 
Switzerland............|..........]. --......- 613|....... 2, 028 197 64| 4185) 4 7,953 
Talwan (Formosa).....|..........|.-.--..-..]|- -- ---.]--.--.- LR AAA A A 482 
Union of P iss Africa..|.:.co eoe oun Re 5,005| 1,231} 11,527 Dor 500 700| 2,700| 27, 202 
. D sa AP one e soos ele see oe esoe less es wwe ss zleeee:eeslsse ss ee ; Zéif leese sc lsgezsscleseese- a , 3 
United pingoom BN. DINEM Sa 188 11| 2,011|170, 380| 22, e 835 435| 1, 52 498, a 
ATA TA: A. BOD RA AAA TA SEA ^4] AA un 
Other countries. ....... MA 94|......- i t eost ertet (3) 183 
Total............ 628 35, 793| 4 8, 888| 3,242|1203,698|147, 173| 6, 802| 1, 517/419, 806|1427,547 

1951 
Belgium-Luxembourg..|..........]..........].-.....|]....-..| | 306|.......].......|.......]......- 
cona CM A TEA 42 94 248|....... 111, 200/151, 877| 1,801]|....... 22, 760/288, 022 

AAA duse E En EE, E MUSIC sepes eese PE 
Colombia.............. 456 23,465] E UNE GE, DEE, VE, WT [ner 25, 181 
De@nMark AA A A LA ES X A AA A WS? 806 
Hong Kong............|..........]|.-........ KC AA, WK AAA A, A DE 979 

AA AA CA iti ecc occu 2,021]... se AO PA 830 
Japen E A E 33, 086|.......| 81, 645]... jueces Dan 
TEE A EE PA A EEN EE Obs AA CN, ES ; 
Netherlands ll 301| 42,650]. . ......|---.--. 138| 43, 008 
Norway E O E ang -------- 910; ` 100]....... , 360 
Switzerland..__._......|.-...--.--|---.--.-.-|-------|-------|_1,682|-----.-| 94|.-.----|.-.--_- 
Walon of South Africa. .|..........|.-.-.-....|.----.. 594| 57,185 ta Hi 600 700| 2,050| 77; 796 
United Kingdom.......|]......—.| lii......| 1,689 12,370| 4,773| 619] om  251| 20,442 
Other countries........|..........]..-.......|  8S83[....... VE, A, [esas 
Total... 408 24, 648| 36,165| 2, 283/267, 4731239, 151| 3,144| 1,320) 26, 724/601, 406 
1 On the basis of detailed information recelved by the Bureau of Mines from importers, certain items 


recorded by the U. S. Department of Commerce as “grain and nuggets,” and “sponge and scrap" have 
been reclassified and included with other groups in this table. 

2 U. S. Department of Commerce categories are in terms of metal content. It is believed, however, that 
in many instances, gross weights are actually reported. 

3 Less than 0.5 troy ounce. 

4 Revised figure. 
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TABLE 8.—Platinum-group metals (unmenufactured) imported for consumption 
in the United States, 1950-51! 


[U. 8. Department of Commerce] 


1950 1951 
Material ES i 
y roy 
óünoes Value ounces Value 
Unrefined materials: ? 
Ores and concentrates of platinum metals. .......... 628 $26, 306 498 $44, 555 
Platinum grain and nuggets (including crude, dust, 

And FOSIGUGS) ee gëeenegt ite EES 35, 793 2, 071, 135 24, 648 1, 958, 891 
Platinum sponge and scrap......................... 3 8,888 3 568, 852 36, 165 9, 104, 587 
A E 9, 242 259, 377 2, 283 192, 101 

PGRN Se EE 3 48, 551 3 2, 925, 670 63, 594 5, 300, 134 

Refined metals: um 
do cS x wae hak anna dene Sue aiu max RA MR min m m 3 203, 698 | 3 14,468,024 | 267, 473 22, 753, 504 
ELIN a biro ee een IA A a.c 147,173 2, 071,191 | 239,151 4, 796, 2 
EOS ACI A NAS IIA nn CAI A 6, 760, 797 8, 144 2,8 
ooi bri: oil da ons EE 1, 517 258, 028 1, 320 
ele DEE £o IT acu d AO AR RC aa ss 18,152 1, 404, 877 20, 665 
Rathenium. A AIN A 3 6, 654 3 437, 122 6, 059 

VORB Gp ace xd eis pitino A AO a= 3 378,996 | 3 20,295,039 | 537,812 31, 005, 984 

Grand Vola O CAS SE AA A 3 427,547 | 323, 220,709 | 601, 406 36, 306, 118 


1 On the basis of detailed information received by the Bureau of Mines from importers, certain items 
recorded by the U. S. Department of Commerce as “grain and nuggets,” and “sponge and scrap" have been 
reclassified and included with other groups in this table. 

2 U. S. Department of Commerce categories are in terms of metal content. It is believed, however, that 
in many instances, gross weights are actually reported. 

3 Revised figure. 


Exports.—Exports of refined platinum (including scrap) decreased 
to 8,760 ounces in 1951 from 12,753 ounces in 1950; exports of the 
other platinum-group metals (including scrap) rose to 52,088 ounces 
from 24,946 ounces. France was the largest buyer of platinum in 
1951 taking 4,529 ounces, followed by Germany with 1,744 ounces. 
For the other platinum-group metals, Germany was the largest 
market, taking 35,866 ounces. 


TABLE 9.—Platinum-group metals exported from the United States, 1947-51 ! 


[U. 8. Department of Commerce] 
Palladium, rho- 
Platinum (bars, dium iridium 
Oreand con. | „ingots, sheets, | osmiridium, ruth- | Platinum group 
centrates other oc in- enfum and osmium except jewelry 
, (metal anq alloys, p 
Year cluding scrap) including Scrap) 


rame i Cal as  __ __aQ_ _ _ _ __ | Orta | ee | qo 


17,766 | $977, 408 7,783 | $256, 150 6,327 | $335,797 
15, 471 |1, 198, 994 20,994 | 496,660 4,874 219, 405 
18, 150 |1,379, 976 22,628 | 745,349 20, 702 452, 824 
12, 753 , 962 24, 04 802, 9/0 i 

8,760 | 834, 985 52,088 |1, 355, 614 17,348 | 932, 085 


1 Quantities are gross weight. 


1076 MINERALS YEARBOOK, 1951 


TABLE 10.—Platinum-group metals exported from the United States, 1950-51, 
by countries ! 


[U. 8. Department of Commerce) 


Palladium, rhodium, 
Platinum (bars, ingots, | iridium, osmiridium, Platinum-group 


sheets, wire, sponge,  |rtnenj d osmi factur 

and other forms, ru A um and osmium manufactures, 
metal and alloys, except jowelry 
Country including scrap) including scrap) 

Troy Troy Troy 

ounces Value ounces Value oüncas Value 

1950 
ATPODUBA PARA, API ESE 539 $11,800 |... Lo... 

¿A A 341 $30, 100 14, 000 AAA A 
Belgium-Luxembourg........-|--.-...---.-|-----.--.--- 838 8, 971 1 $117 

razil kee 1 15, 615 6 1, 647 7, 759 

A A AA 402 , 227 26, 589 11, 862 478, 637 
Chile... os ewes ka donee 20 2, 91 0, 178 1,730 
Colombia..................... 1 141 231 5, 20 1, 

UDG A A 668 40, 901 120 2,8 13 9 
Denmark. .................... 160 123; 8060 fh A cease ON 6 Oo Se altace eee 
A A 2, 918 263, 140 32 6, 352 79 3, 477 
Germany....................- 6,010 433, 20 18, 763 585,020 |... BEEN 
Hong Kong................... 130 5, 524 108 13, 881 146 

Ln A SERM TUE 64 4, 210 272 14, 762 12 
Mexico. .................-...- 1,147 93, 780 304 10, 560 9, 685 
Philippines. .................. 1,183 30 1, 

A O A MAA 456 11,888. A (een Ape 
Switzerland................... 424 96, 619 1, 643 48, 178 16 125 
United Kingdom. ............ 2 100 204 17,019 cuoco EEN 
Venezuel8...................- 124 9, 254 157 9, 742 23 930 
Other countries. .............. 132 10, 223 107 2, 575 308 20, 142 

vk A A 12, 753 904, 362 24, 946 802, 970 12, 640 521, 575 

1951 
El EA AA E 623 16, 175 6 776 

EI IAN MAPA MA 2, 000 4,000 A EE 
Belgium-Luxembourg. ....... 16 1,504 33, M7 AAA EE 

¡A ee co pL uice ans 137 14. 703 386 12, 742 4 11, 589 
Cengda -.-------------0-- EE 55, CH 498 41, 542 15, 130 841, 856 
Colon AA A AO 95 2, 527 67 3, 594 

UDS dee gee eg 150 13, 055 240 6, 034 47 328 
Franee -aMMa 4, 529 , 10 39, 1, 251 
Germang. 000e 1,744 160, 384 35, 866 853, 992 MAA AA 
Israel A te wane A 1 7 16, 374 2 1, 
NEE Q) 1, 067 2, 796 79, 1,016 34, 315 
Medien... 308 32, 650 502 12, 253 42 3, 265 
Netherlands.................- 515 48, 153 50 6,150 1-526225 55s | nodos 
¡y A 4 356 22 645 26 2, 967 
Switzerland................... 557 56, 145 401 8, 967 78 6, 055 
United Kingdom............. 183 17,019 4, 558 148, 665 2 168 
AAA A sanus eese 416 9, 963 14 
Venezuela. ..................- 78 7, 479 220 5, 421 115 8, 641 
Other countrles............... 26 1, 578 661 7, 278 15, 435 

Total.....----.- EE 8, 760 834, 985 52,088 | 1,355, 514 17, 348 932, 085 


1 Quantities are gross welght. 
2 Less than 0.5 troy ounce. 


WORLD REVIEW 


Canada.—Most of the output of platinum-group metals of Canada 
is obtained as a byproduct from the nickel-copper ores of the Sudbury 
district; a small quantity is recovered incident to gold-placer mining 
in British SEH E According to the Dominion Bureau of Statis- 
tics, the total production of Canada in 1951 was 154,956 troy ounces 
of platinum and 162,480 ounces of other platinum-group metals; cor- 
responding figures for 1950 were 124,571 ounces and 148,741 ounces. 

Deliveries of platinum-group metals by The International Nickel 
Co. of Canada, Ltd., were 375,438 ounces in 1951 compared with 
267,316 ounces in 1950. 


pa ME E 
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Colombia.—The production of platinum-group metals of Colombia 
results from placer-mining operations in the Choco district, mostly by 
dredges. The crude material averages about 85 percent platinum- 
group metals. Figures for the output are difficult to obtain. The 
South American Gold & Platinum Co., which supplies most of the 
production, recovered 20,344 ounces of crude platinum-group metals 
in 1951 compared with 25,968 ounces in 1950. 


TABLE 11.—World production of platinum-group metals, 1942-46 (average) and 
1947-51, in troy ounces 


[Compiled by Berenice B. Mitchell) 


1942-46 
Country (average) 1947 1948 1949 1950 1951 
Australia: 
New South Wales: Placer platinum....... 2. EEN, A A dst ees 
Tasmania: Placer osmiridium............- 109 99 92 39 48 33 
Belgian Congo: Palladium from refineries...|..........l.......... 209 106 AA WEG 
Canada: 
Platinum: Placer and from refining nickel- 
copper matte...........................| 1 198, 400 94,570 | 121,404 | 153,784 | 2124, 571 | 154, 956 
Other platinum-group metals: From refin- 
ing nickel-copper matte. ................ 1193, 540 | 110,332 | 148,343 | 182,233 | 2 148,741 | 162, 480 
Colombia: Placer platinum. ................| 38,113 41, 415 40, 047 20, 797 20,445 | 32,000 
Ethiopia: Placer platinum.................. 616 | 31,548 3 460 3 355 (4) 3 60 
Italy: Platinum from refineries------.-------| 90 A A O A el mu 
Japan: Platinum from refineries.............|..........]|.......... 31 34 1, 938 246 
EA A A A A A nen n o cuo yD eee eee 5 
New Zealand: Placer platinum.............. Brio se A EEN A 8 
gy pil ARA AMA A PA mm A (0) 2 
Sierra Leone: Placer platinum.............. 24 431 109 98 A (4) 


Union of South Africa: 


Platinum-group metals from platinum ores 23, 332 22, 549 30, 500 
Concentrates (platinum-group metal con- 75, 097 144, 217 | 190, 808 
tent) from platinum ores... ............. 55, 508 46, 374 56, 800 
Osmiridium from gold ores. . .............- 6, 453 6, 071 5, 520 6, 031 6, 449 6, 359 
U. 8. S, R.: Placer platinum and from refin- 
ing nickel-copper ores (estimate) .......... 150,000 | 150,000 | 125,000 | 100,000 | 100,000 | 100, 000 
United States: Placer platinum and from 
domestic gold and copper refining.......... 33, 701 18, 406 19, 253 24, 807 37,855 | 30,951 
Total (estimate) ...-.-.-------.------- 1 700,000 | 500,000 | 525,000 | 575,000 | 2 600, 000 | 675, 000 


1 Includes adjustments in 1945 for metals produced in Canada in 1938-44 but not included in tho statistics 
for those years. 

2 Revised figure. 

3 Exports for year ended Sept. 10 of year stated. 

4 Data not available; estimate included in total. 

5 Year ended June 30 of year stated. 

6 Less than 0.5 ounce. 


Union of South Africa.—Platinum-group metals are obtained in the 
Union of South Africa from two sources—as an osmiridium byproduct 
from gold mining on the Rand and as the principal product of mining 
operations on the Merensky Reef, a horizon of the Bushveld igneous 
complex in the Transvaal. Detailed discussion of these two sources 
was included in the Minerals Yearbook, 1950, chapter on Platinum- 
Group Metals (pages 1032-1033). 

The Rustenburg Platinum Mines, Ltd., has absorbed a number of 
former producers and in 1951, as in 1950, was the only concern 
mining on the Merensky Reef. -This company announced plans in 
1951 to expand its plant capacity from 75,000 tons of ore per month 
to 125,000 tons, reaching full production in 1953. At this scale, 
the indicated output of platinum-group metals is around 400,000 
ounces annually. 

During the last 15 years the average recovery of osmiridium on the 
Rand was somewhat over 0.10 ounce per 1,000 tons of gold ore milled. 


Potash 


By E. Robert Ruhlman and Gertrude E. Tucker 


A 
GENERAL SUMMARY 


NCREASES in both domestic production and imports of potash 
materials made 1951 the record year, with a total supply of over 
1.6 million tons of potash (K-O) available for consumption. Sales 
of domestic marketable potassium salts rose 10 percent. Exports 
increased both in quantity and value. Apparent consumption and 
producers’ stocks also increased. 


TABLE 1.—Salient statistics of the potash industry in the United States, 1949-51 


1949 1960 1 1961 

Production of potassium salts (marketable) ........... short tons..| 2,056, 609 2, 242, 647 2, 474,870 
Approximate equivalent K3O .......................... do....| 1,118,395 1, 287, 724 1, 420, 323 
Sales of potassium salts by producers......................- do....| 2,062,789 2, 221, 920 2, 461, 913 
Approximate equivalent K30........................... do....| 1,120,653 1, 276, 164 1, 408, 408 
Value at DISNt EE $35, 105, 799 | $39, 774, 447 | $44, 788, 880 
Average EE $17. 02 $17. 90 $18. 27 
Imports of potash materials. ......................... short tons.. 48, 719 381, 490 574,361 
Approximate equivalent K30........................... do.... 19, 216 200, 529 313, 454 
Value... ———— —À————— seems ine $2, 358, 557 | $13, 993, 974 | $18, 543, 112 
Exports of potash materials........................... short tons.. 126, 757 117, 187 124, 251 
Approximate equivalent Kai en 0nnounMMnMMM do.... 65, 68, 074 
Vallo. cceclas Eder ,110,835 | $5, 534,176 | $7,601,646 
Apparent consumption of potassium salts 3_........... short tons..| 1,979,761 2, 486, 273 2, 902, 023 
Approximate equivalent K30.................---------- do....| 1,070,311 1, 411, 646 1, 653, 188 


! Revised figures except short tons and approximate K:20 equivalent of exports. 
by | 


2 Estimate by Bureau of Mines. 


3 Quantity sold by producers, plus imports, minus exports. 
An article relating to the determination of potash ' and an abstract 
of a paper presented at the Institute of Physics on microdetermination 
of Na and K were published in 1951.* 


PRODUCTION AND SALES 


The upward trend in the production of domestic marketable potas- 
sium salts continued in 1951. Both production and sales increased 
about 10 percent in quantity over 1950, and the value of the potassium 
salts sold in 1951 was 13 percent greater than in 1950. Production 
of potassium salts in 1951 totaled 2,474,870 short tons, with an equiv- 
alent K;O content of 1,420,323 tons. Sales were 2,451,913 tons, with 
an equivalent K;O content of 1,408,408 tons. Producers’ stocks in- 
creased 22,957 tons during the year to a total of 62,597 tons on De- 
cember 31, 1951.. The total value of sales was $44.8 million in 1951. 
The average value per ton of potassium salts sold in 1951 was $18.27, 
compared with $17.90 (revised) in 1950, 

1 Friedmann, Hans, Potash Content by Gelger Counter: Eng. and Min, Jour., vol. 162, No. 10, October 
ee pp. 90-91 and 119. 


eynes, R. D., Radioactive Tracers ín Analysis: Microdetermination of Na and K by Activation Analy- 
sis: Chem. Age, vol. 54, No. 1665, June 9, 1951, pp. 876 and 884, 
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Muriate of potash 60-62% K,O minimum 
(includes refined potash) 


THOUSANDS OF SHORT TONS 


— 


" Muriate of potash 48-50% K,O 


1946 1947 1948 


FIGURE 1.—Potassium salts produced in the United States, 1946-51, by grades. 


TABLE 2.—Potassium salts produced in the United States, 1949-51, by grades, 


in short tons 
Grade 1049 1950 1951 

Muriate of potash: 
60-62 percent K30 minimum 1.........-. e enc eere e rrr ee 1, 513, 128 | ? 1, 840, 459 2, 047, 7908 
48-50 percent K30 minimum...............-.---- cere en 172, 475 161, 547 155, 797 
PTET sha ic) =, ro AA AAA 177, 315 21, 632 19, 775 
Sulfate of potash and sulfate of potash-magnesía.. .................. 193, 691 223, 109 251, 505 
A Yo I EEN EEE A a OR EENEG ER 2, 056, 609 | 3 2, 242, 647 2, 474, 870 


! Includes refined potash and some 93-96 percent KCl. 
2 Revised figure. 


TABLE 3.—Potassium salts produced, sold, and in producers’ stocks in the 
United States, 1947-51 


i Producers’ 
Production Sales stooks, Deo. 31 
Year Equiv- E Equiv- 
quiva- Potas- 
Potasstum| ` 9lent Potassium|lent potash| Value sium | Seat 


Oper-laalts (short; Potash |Oper-| salts (short potash 
20) f. o. b. salts 
ators tons) ont ators tons) ave plant (short dl 
tons) tons) tons) | tons) 
IM Loo tdi 7 | 1,905,776 | 1,029, 875 7 | 1,953, 307 | 1,053, 266 1$34, 716, 051 | 35, 428 14, 697 
1S RUE 7 | 2,138, 493 | 1,139, 881 7 | 2,148,807 | 1,143,339 | 35, 908, 758 | 25,093 11, 211 
UL) | use AEREA 8 | 2,056, 609 | 1, 118, 395 8 | 2,062, 789 | 1,120,653 | 35, 105, 799 | 18, 913 9, 066 
LOGS ins ds ae es 7 | 2,242,647 | 1,287, 724 7 | 2,221,920 | 1,276, 164 | 39, 774, 447 | 39, 640 20, 620 
(s IRA 9 | 2, 474, 870 | 1, 420, 323 9 | 2,451,913 | 1,408, 408 | 44, 788, 880 | 62, 697 32, 302 


1 All figures are revised except those for number of operators. 
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The production of both grades of muriate of potash (60-62 percent 
K:O minimum and 48-50 percent K,O minimum) increased in 1951 
over 1950. Production of the higher-grade muriate rose 11 percent 
to a new high of 2,047,793 short tons, and the production of the lower- 
grade muriate rose 3 percent to 155,797 short tons. The production 
of manure salts dropped to 19,775 tons. The combined production 
of sulfate of potash and sulfate of potash-magnesia increased 13 per- 
cent in 1951 (as compared to 1950) to 251,505 tons. 

California, New Mexico, and Utah RD nearly all of the re- 
ported production of domestic marketable potassium salts, over 86 
percent coming from the Permian deposits of southeastern New 
Mexico. A fourth company in the Carlsbad area, the Duval Sulphur 
& Potash Co., began production late in 1951. ` 

The potash-producing companies in the United States in 1951, by 
States, were as follows: 

California: 
The American Potash € Chemical Corp., 3030 W. 6th St., Los Angeles 54, 
Calif. (plant at Trona, on Searles Lake, Calif.). 
A. M. Blumer, 465 California St., San Francisco, Calif. (byproduct from 
Santa Cruz Cement Co., Davenport, Calif.). 
Maryland: 
North American Cement Corporation, 41 East 42nd St., New York 17, 
N. Y. (plant at Security, Md.). 
Michigan: 
The Dow Chemical Co., Midland, Mich. (brine wells and plant near Mid- 
land, Mich.). 
New Mexico: 
Duval Sulphur & Potash Co., Mellie Esperson Bldg., Houston 2, Tex. (mine 
and plant near Carlsbad, N. Mex.). 
International Minerals & Chemical Corp., 20 N. Wacker Dr., Chicago, Ill. 
(mine and plant near Carlsbad, N. Mex.). 
Potash Company of America, Inc., Carlsbad, N. Mex. (mine and plant near 
Carisbad, N. Mex.). 
United States Potash Co., Inc., 30 Rockefeller Plaza, New York 20, N. Y. 
vm (mine and plant near Carlsbad, N. Mex.). 
tah: 


Bonneville, Ltd., 540 West Seventh South, Salt Lake City 4, Utah (plant 
near Wendover, Utah). 


REVIEW BY STATES 


California.—The American Potash & Chemical Corp. continued to 
be the leading potash-producing company in California. Potassium 
chloride and potassium sulfate were marketed from a potash-bearing 
brine pumped from the crystalline salt mass of Searles Lake. In 
1951 the Mathieson Chemical Corp. acquired the 25-percent interest 
in the American Potash & Chemical Corp. formerly held by the 
Heyden Chemical Corp. 

A second producer of potassium compounds in California is A. M. Blumer of 
San Francisco. For many years his organization has been distributing potash- 
bearing agricultural lime. "This material is portland cement flue dust and at 
present most of it is obtained from the Cottrell precipitators at the Davenport 
plant of the Santa Cruz Portland Cement Co. The material is largely lime in 
the form of calcium carbonate and calcium oxide. It contains variable amounts 
of potassium sulfate up to as much as 15 percent equivalent K.0. No attempt 
is made to sort the material or to control the potash content.3 


Maryland.—The North American Cement Corp., the only potash 
producer in Maryland, produced, as & byproduct, an impure low- 


3 California Journal of Mines and Geology, The Mineral Industry of California—Its Status and Relation 
to National Defense in 1950-51: Vol. 48, No. 1, January 1952, p. 117. 
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grade sulfate of potash at its cement plant at Security, Washington 
County, near Hagerstown. The product was sold for agricultural use. 

Michigan.—The Dow Chemical Co. continued to produce potassium 
chloride from its brine wells at Midland. This was the only reported 
potash producer in Michigan in 1951. 

New Mexico.—Mine production of crude potassium salts in the 
Carlsbad region of New Mexico reached a new high of over 6.6 million 
short tons, a 14-percent increase above 1950. The grade (RO 
equivalent) of the crude salts mined decreased in 1951 to 20.40 per- 
cent compared to 20.65 percent in 1950 and 21.00 percent in 1949, 
Production and sales of marketable salts both showed increases in 
1951. 

The four producing companies—Duval Sulphur € Potash Co., 
International Minerals & Chemical Corp. Potash Company of America, 
and the United States Potash Co.—mined sylvite ore (sylvinite), and 
International Minerals & Chemical Corp. also mined langbeinite. 
Most of the sylvite ore (potassium chloride) was processed to yield 
60-percent or higher-grade muriate. The langbeinite was treated by 
sët producer to yield potassium sulfate and potassium-magnesium 
sulfate, 

An article published in 1951 described the stratigraphic and min- 
eralogic relationships of the potash beds in New Mexico.‘ 


TABLE 4.—Production and sales of potassium salts in New Mexico, 1947-51, in 
short tons 


Crude salts ! Marketable potassium salts 
Year Mine production Production Sales 

Gross K30 Gross K30 Gross K30 Value . 

weight [equivalent | weight /equivalent| welght | equivalent 
A LAA oe 4, 655, 732 965,583 | 1,628, 870 866, 070 $28, 035, 675 
y AA AAA 5,108,372 | 1,060,675 | 1,841, 054 904, 940 , 177, 328 
MM POP e 4, 852, 903 1,018,886 | 1,733, 739 927, 621 i 27, 950, 111 
1000 Arc 5,802,004 | 1,198,021 | 1,904,565 | 1,086,996 | 1,878,004 | 1,072,772 | 31,044,365 
y $e Ly ER ob RM 6, 615, 891 1,349,572 | 2,138,439 | 1,223,139 | 2, 216, 301 1, 217,617 | 37,209,740 


! Sylvite and langbeinite. 


The Duval Sulphur & Potash Co. mine and plant were neariy 
completed in 1951, and preliminary production was -begun. 
production was planned for early 1952. 

Freeport Sulphur Co. continued exploration for potash in Eddy 
and Lea Counties approximately 32 miles east of Carlsbad. Addi- 
tional diamond drilling was planned before any definite production 
program would be announced. 

International Minerals & Chemical Corp. continued development 
of an extension of the present ore body. Sinking of the third shaft 
was completed, and a fourth shaft was begun. Both new shafts will 
be for ventilation and service. All ore will continue to be hoisted 
through No. 1 shaft. This new ore body is considerably larger than 
the original. In 1951, the corporation published a booklet describing 
its operations.’ 

4 Dunlap, J. C., Geologic Studies in A New Mexico Potash Mine: Econ. Geol., vol. 46, No. 8, December 


1951 . 909-923. 
à International Minerals & Chemical Corp., Potash Div.: Potash—An Essential Mineral: 1951, 48 pp. 
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The new plant of the Potash Company of America at Dumas, Tex., 
was put into operation early in 1951, using potassium chloride from the 
company mines in the Carlsbad region to produce potassium sulfate 
and hydrochloric acid. At the Carlsbad plant improvements in- 
cluded expansion of the flotation section of the mill, increases in 
capacity of the steam and electric plants, expansion of the chemical- 

rade KCl plant, and installation of two Joy continuous miners. 

he new shaft in which a freezing method was being used to con- 
solidate the quicksands and to prevent water inflow during sinking, 
reached: a depth of 700 feet at the end of 1951. Total depth was to 
be 800 feet. A description of the sinking method was published.* 

The Southwest Potash Corp., a wholly-owned subsidiary of the 
American Metal Co., Ltd., continued construction of its surface 
plant and development of the mine. At the end of 1951, the overall 
project was about 65 percent completed. Production was scheduled 
to begin in August 1952.’ ` 

In 1951, the United States Potash Co. began a 3-year program of 
construction and expansion. The major projects included construc- 
tion of a new office building in Carlsbad, installation of additional 
equipment in the refinery, and sinking of a new shaft nearly 6 miles 
northeast of the No. 1 shaft. This new shaft, for ventilation and 
the transportation of men and supplies, was to be 15 feet in diameter 
and 1,300 feet deep. New equipment put into service during the 
year included several Diesel-powered items, radio telephones for 
better communication, additional ventilation fans, a new hoist at 
the No. 2 shaft, and other equipment to improve the operations and 
to protect the health and safety of the men. 

Utah.—Bonneville, Ltd., the only reported producer of potash in 
Utah in 1951, continued to produce potassium chloride at its plant 
near Wendover, Tooele County, from the brines of Salduro Marsh. 
The company reported completion of 8 more wells to recover brine 
from about 1,200 feet below the surface. Other improvements 
included additional electrical capacity and equipment and 3 more 
Sap caterpillar 20-ton wagons used to haul the potash salts to 
the mill. 

The Kalunite plant in Salt Lake City was acquired by Vitro Chem- 
ical Co., from J. R. Simplot for use as & uranium and vanadium 


refinery.? 
CONSUMPTION 


The apparent consumption (producers! sales plus imports minus 
exports) of potash (K,O) rose over 17 percent in 1951 to 1,653,188 
short tons of K,0 as compared with 1950. The apparent consumption 
and sales of domestic producers as reported to the Bureau of Mines 
are shown in figure 2. The sales of domestic potash (K20) were 85. 
percent of apparent consumption in 1951 compared with 90 percent 
in 1950. 

* Haworth, Russell G., Apply Freezing Method in Potash Field: Min. Cong. Jour., vol. 38, No. 2, Jans 
uary 1952, pp. 26-29 


? American Metal Co., Ltd., annual report for the 64th year, ended December 31, 1951: 49 pp. 
* Engineering and Mining Journal, vol. 152, No. 2, February 1951, p. 163. 
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FIGURE 2.—Comparison of apparent domestic consumption of potash (K20) and 
sales of domestic producers of potash in the United States, 1929-51. 


TABLE 5.—Apparent consumption! of potash in the United States, 1946-51, in 


short tons 
Approxi- Approxi- 
Year Pora um mateequiv- Year pots on mateequiv- 
alent K10 alent K30 
IM, aa AA AA 1, 568, 721 867,096 || 1949...........-......-... 1, 070, 311 
IM AS A 1, 879, 441 1, 011, 142 || 1950 2..................... 1, 411, 046 
PAIS Ero mem 2, 078, 629 1, 100, 787 || 1951...................... 1, 653, 188 


1 Quantity sold by producers, plus imports, minus exports. 
1 Revised figures, 
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According to the American Potash Institute (press notice, March 
17, 1952): 


Deliveries of potash in North America again made a new record in 1951, amount- 
ing to 3,004,666 tons of salts containing an equivalent of 1,707,525 tons RO. 
This was an increase of 241,926 tons K,0 or 17 percent over 1950. Deliveries by 
the five leading domestic producers were the highest ever achieved, 1,382,408 tons 
K,O. Imports were 325,117 tons K,O, also a record high. 

Deliveries for agricultural purposes in the continental United States for 1951 
were 1,490,178 tons K¿0, an increase of 226,059 tons over 1950. Canada received 
- 60,792 tons K,0, Cuba 14,876 tons, Puerto Rico 27,766 tons, and Hawaii 14,214 
tons. Exports to other countries amounted to 12,270 tons K,0. 

In this country the potash was delivered in 45 States and the District of Colum- 
bia. Illinois and Ohio with over 120,000 tons K,O were the leading States in 
deliveries of agricultural potash and were followed in order by Georgia, Virginia, 
North Carolina, Florida, and Indiana, each taking more than 90,000 tons K;0 
during the year. Due to shipments across State lines, consumption does not 
necessarily correspond to deliveries within a State. 

The 60 percent muriate of SE continues to be by far the most popular 
material, comprising 76 percent of the total K;O delivered for agricultural purposes. 
The 50 percent muriate of potash made up 15 percent, manure salts less than 
1 E and sulfate of potash and sulfate of potash-magnesia 8 percent of 
deliveries. 

Deliveries for chemical purposes in 1951 were 131,359 tons of muriate of potash 
containing an equivalent of 82,512 tons K,O and 9,761 tons of sulfate of potash 
containing 4,916 tons K,0. The total chemical deliveries of 87,429 tons K;O 
were 7,082 tons or 9 percent more than in 1950. 


Deliveries of agricultural and chemical potash in North America 
from 1941 to 1951 are shown in figure 3. 


TABLE 6.—Deliveries of potash salts in 1951, by State of destination, in short 
tons of K,0 


[American Potash Institute] 


State al omea State ural emical 
potash potash potash potash 
Alabama................. 68, 503 |............ Nebraska................. 949 |............ 
Arizona.................. vp ep A EE, WE 3, 401 
Arkansas................- 39, 341 |...........- New Hampshire.......... 52 
California. ............... 16, 918 4,094 || New Jersey..............- 21, 485 2, 606 
Colorado...........------ 867 1...........- New Mexico. ............ ll DEE 
Comneecticut.............. 4, 277 81 || New York................ 37, 249 55, 365 
elaware................- 4, 726 599 || North Carolina........... 95, 683 1...........- 
District of Columbia.....| = 121]|............ North Dakota............]] 1854|............ 
Florida.................-. 92,802 |............ PCI Uae cee ee 121, 976 3, 022 
Georgia .................. 117, 502 175 || Oklahoma................ , 784 3 
AAA EE FL AA Oregon. 3, 206 415 
Illinois. .................. 136, 783 1, 632 || Pennsylvania............ ` 27, 054 704 
Indiana.................. 90, 093 60 || Rhode Island............. Ré AA 
A eege 21, 855 597 || South Carolina........... 68, 273 H 2.. 
S88 E , 887 366 || ''ennessee..............-.- 53, 541 800 
Kentucky.............-.- 21, 640 |...........- NEE 27, 512 3, 930 
Louisiana. ............... 38, 202 |.........-.. Uiüli llc sakar we Rim 6 
t lal MER NI QE NE 10, 336 13 || Vermont. ..............-- 032 |.........-.. 
Maryland................ » 272 1, 561 || Virginia.................. 100, 617 683 
Massachusetts............ 16, 781 156 || Washington.............. 1023 A 
A SN 27, 628 945 || West Virginia............ 767 4, 941 
Minnesota............... 27,721 EE Wisconsin................ 37,797 VE 
Misstissippl............... 32,011 |...2:22: 2222 ——— dc ———— 
ui te rs j otal...............| 1,490, 
uri 23, 819 291 Total 1, 490, 178 86, 915 


1086 MINERALS YEARBOOK, 1951 


FIGURE 4.—Producers’ stocks of potassium salts at end of year, 1926-51, in short 
tons of equivalent potash (K,Q). 


PRICES 


Prices for agricultural grade potash were frozen by GCPR (General 
Ceiling Price Regulation—issued by the Office of Price Stabilization) 
at the highest price charged during the base period of December 19, 
1950-January 25, 1951. Potash prices in the early months of 1951 
were the same as those listed in the producers’ price schedules for the 
1950-51 season. Supplementary Regulation 59 to GCPR, effective 
e 15, established ceiling prices for muriate of potash as 
ollows: 


Shipping point: Ceiling per unit (20 1h.) 
Carlsbad. eet $0. 42 
Wendover, Utah... omisiones . 42 
Tronas. Calf 2.22502 opu essc ee ee LER 2 . 505 


The American Potash & Chemical Corp. issued its price scbedule 
on May 15, 1951, for agricultural-grade Trona potash for the 1951-52 
season. Its list price for muriate of potash 60 percent K,O minimum, 
f. o. b. Trona, Calif., bulk in carlots of not less than 40 tons, was 
50.5 cents per unit K;O and for sulfate of potash 95-98 percent K,SO, 
was 86 cents per unit KO. The list prices of both muriate and sulfate 
were subject to seasonal discounts. There were additional charges 
for shipments in bags. 

The New Mexico producers! price schedules of agricultural-grade 
potash for the 1951-52 season, issued during April, May and June, 
1951, are shown in table 7. 


— mm — — 
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TABLE 7.—Prices of agricultural potash quoted by producers, f. o. b. Carlsbad, ` 
N. Mex., for 1951-52 season ! i 


; Price 
Salt Grade Brand Producer Parunit 
er 
Period K 
Muriate of potash.| 62-63 percent Ka... Sunshine State..| U. S. P...| June 1-May 31....| $0.42 
pl cassares 60 percent Kz0 mini- | Red Muriate....| P. C. A...| May 20-Sept. 15... . 425 
mum, standard. Sept. 15-May 31... .42 
A 60 percent Ka minimum.| International....| I. M. & C.| June 1-May 31.... . 42. 
DO. risas 60 percent K;O mini- | Red Muriate....| P. C. A...| May 29-Sept.15.... , 44 
mum, granular. Sept. 15-May 31... . 485 
D. ula us percent K;O granu-.| Sunshine 8tate..| U. 8. P_..| June 1-May 31.... .42 
ar. 
DOA A 50 percent K30 minimum. | International....| I. M. & O.| June 1-May 31... . 42 
Manure salts..... 22 percent K;0 minimum.| Red Muriate....| P. C. A...| May 29-May 31... . 21 
DOidecicsessi Run-of-mine 20 percent | Sunshine State..| U.S. P...| June 1-May 31.... .21 
K40 minimum. 
Sulfate of potash__| 48.6 percent K;O mini- | International....| I. M. & C.| June 1-May 31.... . 745 
mum, 
Sulfate of potash- | Basis 40 percent K:280,, | Intern ational |...do....... June 1-May 31....| 3 16.00 


magnesia. 18% MgO. Sulpho-mag. 


1 Bulk in carlots (minimum 40 tons). Subject to seasonal discounts. 

1 International Minerals & Chemical Corp. quoted muriate of potash, 50-51 percent K30, packed in 
FS pisin paper bags, 100 pounds each, at $25.75 per short ton June 1-May 31. 

3 Per short ton. 


FOREIGN TRADE ° 


Imports.—Total imports of potash salts increased over 50 percent 
in 1951 over 1950, the highest reported since 1938, rising from 381,490 
short tons (200,529 tons K,O) in 1950 to 574,361 tons (313,454 tons 
K¿0) in 1951. This was due entirely to a large increase in the arrivals 
of potassium-bearing fertilizer materials. The total value of imports 
rose over 4% million dollars to $18,543,112 in 1951. Germany, Spain, 
and France supplied 65, 17, and 10 percent, respectively, of the 
potash imports in 1951. 

Potash for fertilizer use constituted 98 percent of the total K,O 
imports in 1951 and for chemical use 2 percent. 

The average KO content of potash imports increased from 52% to 
54% percent in 1951 as compared to 1950. Muriate (chloride), the 
principal potassium salt imported in 1951, came mainly from Germany, 
Spain, and France, with minor amounts from Belgium-Luxembourg 
and Poland-Danzig. Germany supplied substantial amounts of 
potassium sulfate and carbonate, 45,917 and 1,605 short tons, re- 
spectively. Imports of crude sodium-potassium nitrate from Chile 
were 73 percent less than in 1950. 


? Figures on imports and exports compiled by M. B. Price and E. D. Page of the Bureau of Mines, from 
records of the U. 8. Department of Commerce, 
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TABLE 8.—Potash materials imported for consumption in the United States, 


1950-5 


1 


[U. S. Department of Commerce] 


Material 


Used chiefly in fertilizers: 
Murla 


te (chloride)... 
Podium nitrate, 


Oll... a 


nitrate mixtures, 


wm emm or cm gr mm e em mm mp em 


Other ^potash ferti- 
lizer material.....- 


Used chlefly in chemical 
industries: 
Bicarbonate......... 
Bu 


Carbonate 
Caustic.............. 


Cyanide............. 
Forrocyanid Armed SEE 
erro - 
Nado cp 
ermanganate....... 
Rochelle salts........ 


1951 


Approximate 
equivalent as 
potash (K30) 


83. 8| $9, 244, 446| 492, 632| 277, 844 


Value 


88. 61$12,696,703 
.8| 291,276 


.4| 336,783 
8. 4| 1, 716, 730 


" 1950 
Pe | 
proxi- 
mate Approximate 
equiv- equivalent as 
alent potash (K30) 
as 
Short 
potash Value 
(K0) | ‘ns Per- 
(per- Short | cent 
cent) tons ol 
total 
56. 4/1297, 769/1107, 942 
40.0 20 | A 2, 465 
14.0} 20,409| 2,857 1.4 882, 582 
50.0| 44,125| 22,063] 11.0) 1, 558, 465 
4 
SO 2,645) 1,055 5 84, 000 


E Yee ES | RS | CE | co TEES | ee, ee | TN 


cos es | eS | | iS | xv o E | TS | erre 
es | ee |S | ES | a | tee | RS | orara 


46.0 42 19 
20.0] 7,980) 1,596 
25. 0 465 116 
61.0) 15,266} 13,212 
80. 0 813 6 

36.0 343 123 
40.0 149 60 
70.0 713 499 
42.0 9 39 
44.0 7 3 
46.0 175 81 
29. 0 145 42 
22.0 9 2 
50. 0 1321 161 


3.3 


13, 585 

1, 178, 031 
337, 883 
294, 187 
355, 214 


96, 532 


E a p_e 


6,453| 2, 581 
8,249) 1,155 
52,855| 26,178 
559, 689| 307, 758 
55 25 
7,635| 1,527 
707| 177 
2,226| 1,358 
1,645] 1,316 
369| 133 

59 24 

935| 655 

22] 114 

9 4 

117 54 

62 18 
Se 582) — 291 
14,072| 5,696 


Es | eS fl o o o A o fl gee 
a | eS Kee | pote | M —— € | ED || Catt 


100. 0/18, 543, 112 


1 Revised figure. 
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TABLE 9.—Potash materials imported for consumption in the United States, 
1950-51, by countries, in short tons 


[Figures in parentheses in column headings indicate, ín percent, approximate equivalent as potash (K40)] 
[U. 8. Department of Commerce] 


Bitartrate E d E $ H x13 Total 
4 R 
E [93 2 d d 
Country aa "E. 8 |27 |33| S| Sr B. REI 2 

SIS 218 Eds |3 ERI |e) u | à 
ME > F 

4 oljoójoó jo joj} [A l Ja | 3] E E 
(20) |(25)| (61) | (80) [(36)|(70)| (56.4) | (40) | (14) | (50) 

1950 
aL D EE E A A A A DE, enne a o | e rz 1,900| $135,337 
elgium-Luxem- 

DOTE Leeds ra one AN ` 66|....|.... 250|......|...- i= E 99 4701 56,923 
1 Te PRA e nau 23] 6|.... riu NONI IRR _|------ 9 87 13, 396 
Chile. TA ESO MEET, tence apse d 25... |... -----|---- [20, 400]...---|------ 90, 434 888, 111 
Czechoslovakia...|......|.--.|.-----| 1|....| 184|. ......|--- -.|------|---.-.|  133| 288| 111,827 
France. .......... 2,017} 3| 186 11/..-.| 39| 68,703 20|...... 2, 523 32| 63,534| 2,171, 130 
French Morocco 1181.5. GE EE [sess 8 7,979 
Germany... ss A AA 14,773|  463|_--.| 307|3139,240]........|...--- 40, 508| 3, , 029/3188, 410| 6, 403, 379 
Italy ERES 1,2990 390.555 deca e Ke Dee EE Kees, KC ER 1, 916 à 

AAA AA |o o nae RR ema o o A A ----- A | - ----- 1 
Lebanon. AREA PA [EA os itin PP A do dn 1,008) A A A ee os (ooa 35, 964 
Netherlands ANN! Eie tenes ECH E SL 29410]. s ee, Ma 62 193 36, 716 

EEN A ES Ae, E e A E AN [oues 
Poland- Dans n Actes. Tre! A 110|....|....| 21,8540|......|.. was WML 82, 554| 1, 011, 500 
e NF fae aa a "Nn 
Sweden ici Se e sl "an, Tel Te a $518 
a EE, EE Eh EE, ASA 312| (3) BE A A A EE 812 , 793 
A UIN, coronas E A A A A A O A A e ael 1,418 86, 104 
DSBAN, > ARA Tee [EA ER AA ER Ke 17, 841......].----- 100]...... 17,974| 606,502 
United Kingdom. |......|...- (b esse unii 2... -.--[.-- P A vores 67 277 176,358 

TOS ce 7, 980) 465)3 5, 266) 813| 343| 713|8 297,769 20/20, 409/44, 125|3 3,587|3 381,490/313,993,974 
1951 us FU 
ul PPM MLL) TEPSA ETT] PETS US even Hoe m m os m emm 2,000| 290,315 

Belgian Luxem- 

T bourg PARA O A A 208|...-| 1] 12,967|......|.....- 1, 600 50| 13, 908 es 2 

YT RA SA EE POS RA e...  14| 8  8]|..... ; 
CL: Ver A ns 947| ....|-- d e A lines Dawes A 6, 392] 5,500|......|...... 12,305| 597,077 
rar a cda eoe pre H se: dMa....[-----[------| 124 128 100, 976 
ro E E E O «on A A A Sa MUS ise E, A A 13, 90 
a MA 970| 55| 495| 252| 28| 16| 54,309|......|...... 2,808| 170| 59, 198 2, 124, 040 
Frena Morodeo.|. 229 ee A EA emo [enne AA PE EEN, DEEN 223 40, 790 
n eee 1 5 657|....| 625| 320, 392 56) 2, 680145, 917| 477 Loc 10, 420, d 

ong Kongeesess| zs less "Ad A A ESE A A O A e e 
end a wane RE 1,720] 317|------|-.----|---- c eae Pr Tel CN PO copus i 2, Eu 429; rts 

BOAT MIR IA A ON ELA TE, ee Te A A A nM ; 
Netherlands SCH A BE e EN E A E, A PA 136 481| 165, 570 
Shige d A ERE Pl esee posición segue ee pesca dene «e - Rd |----- (3) (3) : ER 
Ee Ee en Die CC Ke Elke: CR IR “1, 940).--..-] 11,788] 303,003 
Portugal......... RAN PASA eres E AAA A [e n ne e ern |o 1,847| 320,654 
Bet ERA ---.- SUD PE A aser Er A A A AA 94, 878| 2, 645, 664 
BWOONE IR EA PU ATA A ARA IA O A A PA 99 31 , 361 
a “dae ges ATA EE MAU ctn: PETS 0 A AA A DEE Si 16 Se > id 

MWR A $20) A A ee ense eee ES latet IN rrr] BE : 
United Kingdom.|...... p... cue ES Coil IA E A ‘62; 1,469| 285, 216 

Total. ..... 7,635| 707| 2,226) 1,645| 369| 935| 492, 632| 6, 453) 8, 249/52, 355] 1,155] 574, 361/18, 543, 112 


1 Approximate e as potash (K30)-—-1950: 36 percent (revised); 1951: 42 percent, 
3 Less than 0.5 
3 Revised SE 


1090 MINERALS YEARBOOK, 1951 


Exports.—Potash materials exported from the United States in 
1951 rose 6 percent in quantity and 37 percent in value over 1950, 
with both fertilizer and chemical grades showing increases. Canada, 
Brazil, and Cuba received 94 percent of the 109,139 short tons of the 
fertilizer potash exported in 1951, with smaller amounts going mainly 
to countries in the Western Hemisphere. The exports of chemical 
potash materials (15,112 tons) containing 7,556 tons of K,O were 
widely distributed, Canada, Brazil, Sweden, "and Mexico being the 
leading recipients. 


TABLE 10.—Potash materials exported from the United States, 1947-51 
[U. 8. Department of Commerce] 


Fertilizer Chemical Total 
Tu Short Short Short 
or or or 
to Value tons Value tons Value 
A EEN 102, 939 | $3, 251, 645 21, 970 | $5, 434, 462 124, 900 S 686, 107 
A E AN 104, 176 3, 498, 240 23,892 | 4,790, 715 128, 088 8, 288, 955 
pov AA Mee 111, 156 3, 818, 006 15, 601 3, 292, 829 126, 757 7, 110, 835 
WOO AM A eee 107,972 | 3,813,000 9, 165 | ! 1, 721, 176 117,137 | 1 5, 534, 176 


o (——— —————— — 109,139 | 4,023, 434 15,112 | 3, 578,212 | 124, 251 7, 601, 646 


1 Revised figure. 


p=- pe 
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TABLE 11.—Potash materials exported from the United States, 1950-51, by 
country of destination 


[U. S. Department of Commerce] 


Fertilizer Chemical 
Country 1950 1951 1950 1951 
Short Short Short Short 
sed Valu tons Value "ach Value talis Value 

CARINO A AA. A AI 13 $5, 806 683 | $274, 285 

AA AMO PA IA. e e cr a GR 6 5, 476 77 
Shot py os. NA AA AAA A EA 9 4,155 4 1, 822 
LL DEE 2, 131 irpoc MITA MAREA AMS AED OS AAA 
ara y A MINI. AAA E IA 155 23, 606 380 102, 158 
Brazil siii 13,349 | 603,362 | 16,707 | $865,867 | 2,161 379,782 | 2,655 737, 484 
CAU c ND e e den 66, 440 |2, 175, 405 | 75,997 |2, 539, 273 | 2,960 302, 500 | 3,671 603, 455 
A e RPM VES MA AA OA lom s reser Sod 51 16, 719 95 27, 160 
JONA A A APA eee a Lë Er 160 1:32 502. | UA AA 
OOO DIA e. LITT orm 2, 073 76, 197 111 6, 920 568 129, 704 355 100, 352 

Costa Rica Liciócanicio<. 0 22, 000 545 23, 448 50 13, 617 29 
chr CO c! RCA 16, 514 592,870 | 9,678 | 333,937 253 65, 025 269 79, 895 
Dominican Republic. ..... 645 29, 112 581 21, 650 3 1, 170 5 1, 216 
the ER ARA 51 2, 797 50 2, 950 17 4, 509 33 9, 709 
BISAlvador.........--2--- 250 11, 068 235 11, 522 41 10, 690 27 10, 445 
A A rra ASPEN IET 288 136, 800 
Ae AO, ION NS ESA ZA Leg Se 7 3, 101 116 25, 685 
(GHalemál835...: 2.2. 20 1, 213 17 404 89 22, 076 115 28, 991 
Lt T E EE CEET, AR AAA EC 139 27, 457 5 L 211 
CUPIS AS eR E id eee el, ieee ey gy |B EE 141 42, 888 267 81, 571 
E REIS IN AAA A UA KE 96 20, 616 404 85, 278 
Leeward Islands........... 573 25, 567 22 DEM IS PIS y ge 1 498 
ANE, E ee 3, 986 136, 923 2, 798 106, 914 1, 222 294, 468 1, 052 298, 588 
AL AA A E A AER A APPLE AAA MEAN 61 17, 845 

INGW RIAN D, ber ECH tee a ls A 2 343 117 21, 

Aa d AA A AE AA PA 7 2, 702 16 5, 148 
RA EE AE ATTE 3^5 PAS A, EPIA 6 4,734 51 24, 747 
PAMIE DM Mo DV AT A PA 20 1, 147 39 10, 302 07 24, 153 
do 1 A aa geen 1, 034 31, 403 766 32, 437 89 32, 209 248 65, 729 
SS AAA A, PA AA AAA l 855 30 6, 544 
TEE E, ES A 165 7, 484 330 15, 532 1, 485 65, 922 
AT A AA O PAS EIC 285 52 13, 244 113 28, 663 
"hudd IAS | MEGA Veron EET ARA EA EA A OS P 231 45, 423 
IA re E MAMA OS TI ES, SA 16 9, 847 297 91, 679 
Er Sl RIA EA AO MA, AA 3 4,612 512 187, 811 
ALI APRA 168 6, 827 661 26, 575 34 6, 850 548 115, 798 
LATA TT PARRA 115 5, 523 722 37, 709 120 36, 248 200 82, 879 
Y AE A AA AN A AAA 2 4 5, 171 127 24, 026 
Other countries............ 23 1, 231 59 3,790 315 82, 570 418 161, 360 
Tota lesions 107, 972 13,813,000 |109, 139 |4, 023, 434 9, 165 | ! 1, 721, 176 | 15,112 | 3, 578, 212 


1 Revised figure. 


1092 MINERALS YEARBOOK, 1951 


WORLD REVIEW 


Available statistics of potash output in the various producing 
countries, as well as estimated totals of world production, are shown 
in table 12. . 

Canada.—Western Potash Corp., Ltd., has the potash mineral 
rights to 120,000 acres—100,000 acres of crown land and 20,000 of 
Canadian Pacific Railroad lands—in the Unity district, Saskatchewan. 
The company has done considerable research work on brining methods 
of extracting the potash, which is over 4,000 feet below the surface. 
Continued drilling has shown that the potash beds are about 11 feet 
thick and extend over 12 miles. The lateral extent of the beds was 
not known by the close of 1951. 

France.—Modernization of the potash mines and plants under the 
Monnet plan, as announced in 1946, was progressing ahead of schedule. 
Modernization and replacement of mining equipment had increased 
the mine output per man per day to approximately 6 metric tons. 
Refinery modernization and expansion were not completed by the 
end of 1951. 

The marketing of all French potash was controlled by the Société 
Commerciale des Potasses d’Alsace. In general, potash was sold 
abroad for “what the market will bear.",!^ 

Germany (Western).—Expansion of potash production through re- 
habilitation of existing facilities and development of new deposits 
again made West Germany one of the leading producers in 1951, with 
a reported output exceeding 1 million metric tons of RA. Operations 
at the Kónigshall-Hindenburg mine and the mine at Bokeloh were 
resumed. At the former, high-grade salts containing 25 percent to 
27 percent K4O were found.” 

A new shaft was being sunk at Buggingen, Baden, on the east bank 
of Es Rhine, searching for a possible extension of the French deposits 
in Alsace. 

Limited coal supplies seriously hampered further expansion. 

Israel and Jordan.—The plant of the Palestine Potash, Ltd., at the 
south end of the Dead Sea, remained idle pending completion of the 
road from the plant to Beersheba. Production was scheduled to 
resume late in 1952. The problems of obtaining enough fresh water 
and securing foreign capital were serious handicaps to the company." 

10 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 2, August 1951, p. 32. 


11 Ohemical and Engineering News, German Potash Production to be Raised Further: Vol. 29, No. 44, 
Oct. 29, 1951, p. 4614 


13 OM, Paint and Drug Reporter, Palestine Potash, Ltd., Plan to Resume Output Stymied: Vol. 160, 
No. 4, July 23, 1951, p. 45. 
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Spain. —Plans for the construction of a plant to produce polyvinyl 
chloride and caustic potash in Mondoz were announced by Etino- 
Quimica S. A. The chloride was to be used by the company in manu- 
facturing plastics and the potash exported as potassium hydroxide." 

According to the National Industrial Plan, as announced by the 
Ministry of Industry and Commerce in January 1950, the Potasas de 
Navarra, Pamplona, Province of Navarra, was scheduled to begin 
exploration for new potash deposits during the second half of 1951.4 

United Kingdom.—British Potash Development Co., Ltd., was 
formed in 1951 to “develop, extend and carry on the winning of potas- 
sium, sodium and magnesium salts and other minerals, metals, lodes, 
ores and other raw materials, etc.," especially the potash deposits 
discovered by the work of Imperial Chemical Industries, Ltd., Fisons, 
Ltd., and the Anglo-Iranian Oil Group, in the North Riding district 
of Yorkshire.’ | 

In the past the United Kingdom has depended upon foreign sources 
for all its requirements of potash. The Yorkshire deposits, when de- 
veloped, would save the country about 7 million pounds sterling a 
year. 

These deposits were described in the Potash chapter of Minerals 
Yearbook, 1950 (p. 1051). i 

13 Chemical and Engineering News, Spain to Have New Polyvinyl Chloride and Potash Plant: Vol. 29, 
No. 65, Feb. 5, 1951, p. 482. ] 
14 Bureau of Mines, Mineral 'Trade Notes: Vol. 32, No. 5, May 1951, p. 


58. 
18 Chemical and Engineering News, Potash Production Company Formed in Britain: Vol. 29, No. 6, 
Feb. 5, 1951, p. 482. 


Salines—Miscellaneous 
By Joseph C. Arundale and F. M. Barsigian ! 


4e 
GENERAL SUMMARY 


HE HIGH LEVEL of industrial activity during 1951 was reflected 
LE: record sales of many of the miscellaneous salines—calcium 

chloride, bromine, soda ash, salt cake, and borax. Some shortages 
in these basie raw matetials were reported early in 1951, but by the 
end of the year expanded production facilities and a leveling in demand 
put supply and demand almost in balance. 


CALCIUM CHLORIDE 


Sales of calcium chloride recovered from natural brines in 1951 
exceeded those in any previous year. Stabilization of dirt-road 
surfaces and dust control continued as the most important use. The 
role of calcium chloride in the construction and maintenance of roads 
was discussed in several articles. In these articles it was concluded 
that the extent and cost of maintenance of gravel-surfaced roads can 
be reduced, with the added advantage of dust palliation. Several 
GE of procedures for applying calcium chloride were also 
outiined. 


TABLE 1.—Calcium chloride and calcium-magnesium chloride from natural 
brines sold by producers in the United States, 1946-51 


[In terms of 75 percent (Ca, Mg) Ch) 


Short tons Value Short tons Value 


LE 202,147 | $2,278,964 || 1949...................... 256,707 | $3,260, 675 
teg eege ge , , 860, 205 || 1950. ..................... 299, 821 3, 801, 508 
A 309, 660 3,906,858 || 1951...................... 828, 042 4, 756, 242 


Certain precautions are necessary in producing ready-mixed con- 
crete during cold weather to assure adequate strength. Heating the 
ingredients and adding an accelerator is a method which has been 
used. Calcium chloride as the accelerator or as an ingredient of 
accelerators is sometimes used. Suggested procedures, where the 
use of such material is indicated, have been published.’ 


1 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 

records of the U. 8. Department of Commerce. 

doi UR Road Builders’ Association, Construction and Maintenance of Local Rural Roads: Tech, 
ull. a ; D. 
Kling, George, Oonstruetion and Maintenance of Roads: Oonstructioneer, June 18, 1951, pp. 30-31. 
Calcium Chloride Association News; Loudoun County, Va. Improves Secondary Roads: April 1951, 


p. 2-4, 9. 

p! pen Aer MON Concrete Association, Oold-Weather Ready-Mixed Concrete: Washington, 
. C., January D. 
Calcium Chloride Institute News, Cold-Weather Concreting: December 1951, pp. 3-4. 
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TABLE 2.—Calcium chloride imported for consumption in and exported from the 
United States, 1947-51 


(U. 8. Department of Commerce 


Imports Exports 
Year ———— RCRUM EDEN 
Short tons Value Bhort tons Value 
deeler $5, 514 11, 955 $502, 818 
A A II RI CL ot 249 11, 458 437, 763 
LEE II A A 2 21, 094 507, 845 
UE eene 54, 170 15, 624 2 403, 230 
VOB A ke A A etary 37, 451 18, 637 559, 284 
1 Less than 0.5 ton. 


3 Revised figure. 


Another important use for calcium chloride is in ‘‘freeze-proofing’’ 
coal, iron ore, and other materials shipped in. bulk in railroad cars or 
stockpiled in the open. It is often sprayed in solution on the ore 
but in some instances is applied in flake form. Equipment and pro- 
cedures were described.‘ 

The following companies produced calcium chloride (and calcium 
magnesium chloride) from natural brines in 1951: California Rock 
Salt Co., 2436 Hunter St., Los Angeles 21, Calif., plant at Amboy, 
Calif.; Hill Bros. Chemical Co., 2159 Bay St., Los Angeles 21, Calif., 
plant at Amboy Calif.; Michigan Chemical Corp., 500 N. Bankson 
St., St. Louis, Mich.; Dow Chemical Co., Midland, Mich.; Pomeroy 
Salt Corp., Pomeroy, Ohio, plant at Minersville, Ohio; Westvaco 
Chemical Division, Food Machinery & Chemical Corp., South Charles- 
ton 3, W. Va.; Wilkinson Chemical Co., Mayville, Mich.; and Na- 
tional Chloride Co. of America, 354 S. Spring St., Los Angeles 13, 
Calif., plant at Amboy, Calif. 

According to Oil, Paint and Drug Reporter, the prices for calcium 
chloride were unchanged throughout 1951: Flake, 77-80 percent, 
paper bags, carlots, works, freight equalized, $25 per ton; liquor, 
same basis, 40 percent, tank cars, $10.50 per ton; pellets, bags, carlots, 
works, $31.25 per ton; solid, 73-75 percent, drums, carlots, freight 
equalized, $23.50 per ton. 

BROMINE 


Sales of bromine and bromine compounds during 1951 were at the 
highest level in history. At the end of World War II, sales dropped 
drastically and then began a steady increase. The principal use for 
bromine is as ethylene dibromide in gasoline antiknock additive. 
The number of automobiles on the Nation’s highways is increasing 
each year, and motorists are demanding more and better gasoline. 
This, in turn, is increasing the demand for antiknock fluid. Expand- 
ing airplane production and air-miles flown are increasing the quantity 
of high-grade gasoline being burned. More bromine is being used in 
fumigating soils, grains and other foods, and food-processing equip- 
ment. An unlimited reserve supply of bromine is available in sea- 
water and natural brines, and domestic producers are expanding 
production facilities. 


4 Engineering and Mining Journal, Vol, 152, No. 4, April 1951, p. 103. Calcium Chloride Institute News, 
February 1951, pp. 3-4. 
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In the United States the largest producer, Ethyl-Dow Chemical 
Co., recovers bromine from seawater at Freeport, Tex. A second 
seawater plant is operated by Westvaco Chemical Division of Food 
Machinery & Chemical Corp. in the San Francisco Bay area. The 
following firms recover bromine from well brines in Michigan: The 
Dow Chemical Co., Midland, second largest producer in the United 
States, Great Lakes Chemical Corp. at Filer City, Michigan Chemical 
Corp. at St. Louis, and Morton Salt Co. at Manistee. Pomeroy Salt 
Co. at Minersville, Ohio, and Westvaco Chemical at South Charleston, 
W. Va., also treat well brines. American Potash & Chemical Corp. 
recovers bromine from the brine of Searles Lake in California. 


TABLE 3.—Bromine and bromine in compounds sold or used by primary producers 
in the United States, 1946-51 


Pounds Value 


LA o AE od P d 


IM uri 42, 780, 925 $8, 560, 434 || 1949... ................ 88, 725, 709 $16, 267, 908 
| rg peer 78, 177, 650 14, 837, 104 || 1950.. ................ 98, 502, 300 18, 704, 978 
e — lee 76, 047, 551 14, 825, 470 || 1951... ................ 129, 563, 073 


26, 179, 550 


TABLE 4.—Bromine and bromine compounds sold or used by primary producers 
in the United States, 1950—51 


1950 1951 
Pounds Pounds 
Value Value 

Gross Bromine Gross Bromine 

weight content ! weight content ! 
Elemental bromine........... 4,063,314 | 4,063, 314 $760, 274 | 3 6,420,016 | 3 6, 420,010 | 3 $1, 312, 409 
Sodium bromide.............. 993, 614 771, 641 ,942 | 1,005, 686 780, 91 278, 600 
Potassium bromide........... 2,879, 256 | 1,983, 420 748,253 | 3,287,821 | 2,207,773 897, 511 
Ammonium bromide.......... 403, 190 928, 922 116, 868 401, 300 327, 381 128, 016 

Other including ethylene di- 

bromidoe.................... 108, 070, 443 | 91, 405, 103 | 10, 912, 641 |141, 275, 259 |119, 826, 088 | 23, 563, 120 
Sot eelerer 116, 418,817 | 98, 502, 300 | 18, 794,978 1152, 300, 081 |129, 563,073 | 26, 179, 556 


1 Calculated as theoretical bromine content present in som pe 
3 Also includes some bromine used to make other products than those listed below. Before 1951 this 
quantity was excluded. 


According to Oil, Paint and Drug Reporter, prices for bromine and 
the principal bromine compounds were unchanged throughout 1951. 

urified bromine in cases, freight allowed, east of the Rockies or in 
lead-lined drums delivered, was quoted at 25 cents per pound. Potas- 
sium bromide, U. S. P., was quoted at 34 to 37 cents per pound and 
sodium bromide, U.S. P., at 34 to 35 cents per pound. 


IODINE 


Iodine was produced in the United States by Dow Chemical Co. 
and Deepwater Chemical Co., Ltd., from waste oil-field brines in 
California. The Bureau of Mines does not publish the figure on- 
domestic production to avoid disclosure of individual company 
operations. 
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For many years Chile has been the world’s most important source of 
iodine. In the Provinces of Antofagasta and Taropaca iodine occurs 
principally as the mineral lautarite associated with the nitrate deposits. 
Chile Nitrate Sales Corp., sales agent for producers in Chile, imported 
667,426 pounds of iodine into the United States during the year. This 
organization maintains large stocks in New York City for rapid 
distribution to consumers in this country. 

In Japan, iodine is recovered from seaweed and brine. In 1951 
184,681 pounds of iodine was imported from Japan. This source devel- 
oped since World War II and shipped increasing quantities each year. 

These three sources—domestic, Chile, Japan—supplied all United 
States requirements. | 

It was reported that a water-sterilization tablet containing triglycine 
hydroperiodide. recently tested in Korea, was more effective against 
cysts responsible for amoebic dysentery than those containing other 
halogens as the active ingredient." 


TABLE 5.— Crude iodine consumed in the United States in 1950-51 


1950 1951 
Compound manufactured Crude jodine consumed Crude fodine consumed 
None ot paee Nomor of 
plants Percent of | Pan Percent of 
Pounds total Pounds otal 

Resublimed {fodine............ 5 145, 534 11 8 137, 918 11 
Potassium iodide............. 8| 1,014,940 73 9 787, 936 64 
Sodium iodide...............- 5 59, 818 4 5 114, 307 9 
Other inorganic compounds... 7 57, 705 4 8 45, 198 4 
Organic compounds........... 12 114, 148 8 16 152, 563 12 
'TOUnl A A 122 | 1,392, 145 100 125 | 1,237, 922 100 


1 A plant producing more than 1 product Is counted but once In arriving at total. 


TABLE 6.—Crude iodine imported for consumption in the United States, 1946-51 


[U. S. Department of Commerce] 


Year Pounds Value Year Pounds Value 
Eeer 886, 578 $976, 190 || 1949...................... 489, 999 $719, 758 
1047 ce iss eEsrasQuE Ode. 2, 260, 506 2, 756, 888 || 1950..................-..- 724, 858 1, 055, 946 
A Lco acus EE 592, 136 847, 752 || 1951...................... 852, 107 1, 320, 328 


The many uses for radioactive iodine (I?!) were reviewed.’ 

Iodine 132 (I?) is reported to have been made available on a 
commercial basis. This material has a half-life of 2.4 hours and 
may prove valuable in medical and biological studies.” 

The physical properties of over 500 inorganic iodine compounds 
were listed by the Chilean Iodine Educational Bureau, Inc., 120 
Broadway, New York 5, N. Y? . Much additional information on 
the subject of iodine is available from this organization. 


5 Science News Letter, vol. 59, No. 19, May 12, 1951, p. 302. 

* Chemical and Engineering News, vol. 29, No. 7, Feb. 12, 1951, p. 556. 

1 Winsche, W. E., Stang, L. G., Jr., and Tucker, W. D., Production of Iodine-132: Nucleonics, vol. 8, 
No. 3, March 1951, pp. 14-18. 

8 Chilean Iodine Educational Bureau, Iodine Abstracts and Reviews: Vol. 2, No. 1, January-April 1951, 
43 pp., New York. 
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According to Oil, Paint and Drug Reporter, the price of crude 
domestic iodine at the beginning of 1951 was $1.70 per pound. In 
February it was quoted at $1.70 to $1.90 per pound; in November, 
at $1.70 to $2.04 per pound; in December, at $1.84 to $2.04. 


SODIUM COMPOUNDS 


Sodium Carbonate.—Soda ash is a basic chemical and a good 
indicator of industrial activity. The shortage of soda ash during 1950 
hampered many industries and was carried over into the early part of 
1951 as consumers ise te to replenish inventories depleted the 
previous year. However, later in 1951 demand lessened, the backlog 
of orders was reduced, and by the end of the year deliveries were being 
made on request. 

Sales of natural soda ash—only a small percentage of total soda-ash 
production—were virtually the same as in the previous year. This 
natural material is produced in California largely for use on the west 
coast. Only during periods of shortage has it been able to compete in 
the East with the manufactured product. 

Sales of natural soda ash were reported by the following producers 
in California in 1951: American Potash & Chemical Corp., 3030 W. 6th 
St., Los Angeles 54, Calif., on Searles Lake; Columbia-Southern 
Chemical Corp., subsidiary of Pittsburgh Plate Glass Co., Bartlett, 
Calif.; Kaiser Aluminum & Chemical Corp., 1924 Broadway, Oakland 
12, Calif., on Owens Lake; Natural Soda Products Co., 405 Mont- 
gomery St., San Francisco 4, Calif., plant at Keeler, and West End 
Chemical Co., 608 Latham Square Building, Oakland 12, Calif., plant 
at Westend. 

Outside California, natural sodium carbonate is produced only near 
Green River, Wyo. In this area, trona (hydrous sodium carbonate) 
occurs as a bedded deposit at a depth of about 1,500 feet. A con- 
siderable tonnage of trona has been produced from these deposits in 
the past few years. In 1951 Westvaco Chemical Division of Food 
Machinery & Chemical Corp. began to expand its mining facilities and 
to construct new refining facilities with a reported capacity of 300,000 
tons of refined soda ash annually.? 


TABLE 7.—Manufactured sodium carbonate produced ! and natural sodium car- 
bonates sold or used by producers in the United States, 1947-51 


Manufactured 
ned Natural sodium carbonates 8 
Year soda process) ? ; 

Short tons Short tons Value 
1947 ee EE 4, 524, 668 203, 051 $5, 862, 178 
A A A RS CENE 4, 575, 452 4 288, 769 4 6, 623, 280 
lh: (E 3, 916, 016 4 200, 496 4 4, 163, 714 
|^) E A OS MO qon 8, 091. 109 851, 075 7, 643, 769 
A decane 5, 093, 927 360, 68 8, 368, 037 


1 U. 8. Bureau of the Census. 

3 Total wet and dry (98-100 percent Na300,). Includes quantities used in manufacturing caustio soda 
and sodium bicarbonate and quantities processod to finished light and finished dense soda ash. 

3 Soda ash and trona (sesqu SAEDOLAtG): 

4 Exclusive of Wyoming. 


* Obemica! Engineering, vol. 58, No. 6, June 1051, pp. 72, 76. 
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According to Oil, Paint and Drug Reporter, the price of soda ash 
was unchanged throughout 1951 at $1.30 per 100 pounds dense ash, 
58 percent, bulk, carlots, works, and $1.20 per 100 pounds for light 
ash, same basis. | 

The consumption pattern of sodium carbonate, as estimated by 
Chemical Engineering, is shown in table 8. 


9 
TABLE 8.—Estimated consumption of sodium carbonate in the United States 
1947-51, by industries, in thousands of short tons 


Chemical Engineering] 
Industry 1947 1948 1949 1950 1951 

¡AA A AN ÓN 1, 440 1,370 1, 190 1, 225 1, 640 
E EE 135 130 125 105 120 
Caustic and bioartongte .- ll lle lll... 1, 130 1.187 875 700 940 
Other chemicals. ......... llo eer ec eade urere csna 1, 030 1, 030 950 1,050 1, 253 
eansers and modified sodas.......................- 135 1 142 
Pul d DADO ee 260 470 

Water softeners... 0-2-0-2 wn eee eee eee eee ee 1 110 110 100 1 
Petroleum refining. .................-.-.-.-.-.------ 22 24 24 29 
ud Ly AAA AN EE E 71 69 55 05 56 
Nonferrous metallurgy... ........-.-....-....-.-.-..- 190 210 210 245 333 
(air A a Spe NR O A 1 207 50 152 
Miscellaneous......-.....-....-- 2002.-202... 185 220 175 151 287 
Total EE A A ie 4, 800 4,872 4,120 4,025 5, 550 


Sodium Sulfate.—Increasing demands for sodium sulfate from the 
kraft pulp and glass industries created a tight supply situation in the 
first part of 1951. However, production was increased, demand leveled 
and, by the end of the year, suppliers were able to make prompt 
shipments. I 

Much of the sodium sulfate produced in the United States is a co- 
product or byproduct in the manufacture of hydrochloric acid, rayon, 
and several other products. However, a considerable tonnage is re- 
covered from natural deposits. The following firms reported produc- 
tion from natural sources in 1951: American Potash € Chemical Corp., 
3030 W. 6th St., Los Angeles 54, Calif., on Searles Lake; Iowa Soda 
Products Co., P. O. Box 476, Council Bluffs, Iowa, plant at Rawlins, 
Wyo.; Ozark-Mahoning Co., P. O. Box 449, Tulsa 1, Okla., plant at 
Monahans, Tex.; and Wm. E. Pratt, P. O. Box 738, Casper, Wyo. 

The Bureau of Mines issued a report of an investigation of sodium 
sulfate deposits at Bull Lake in Carbon County, Wyo.” Bull Lake is 
one of several saline lakes situated a few miles north of Rawlings, Wyo. 
Drilling in the lake totaled 512 feet. Saline beds were found in thick- 
ere up to 26 feet. Some samples contained over 50 percent sodium 
sulfate. 

According to Oil, Paint and Drug Reporter, salt cake, bulk, works, 
was quoted unchanged at $17 per ton throughout the year. Glauber’s 
salt, anhydrous, crystalline, bags, carlots, works, freight allowed, was 
quoted at $45 per ton. Anhydrous sodium sulfate, technical grade, 
bags, carlots, works, was quoted at $2 per 100 pounds. 


10 Young, W. A., Investigation of Sodium Sulfate Deposits in Bull Lake, Carbon County, Wyo.: Bureau 
of Mines Rept. of Investigations 4816, 1951, 9 pp. 
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TABLE 9.—Sodium sulfate produced and sold or used, by producers in the United 
States, 1947-51 


Production (manufactured ! and Sold or used by pro- 
natural) (short tons) ducers (natural only) 


Year Anhydrous 


Glauber’s salt 
Salt cake (100 percent refined (100 


(crude) | 173380..10H:0) ment 


o A eR ES | ce + 


1947 e .---.-...-| 693, 517 202, 285 134, 969 
EE cra RA anm amem 68, 246 184, 744 169, 018 
AAA A 537, 843 156, 634 136, 276 
AS EPHOVE P 561, 395 185, 626 184, 254 
TO OON VN T 707, 388 219, 942 233, 606 


1 U. S. Bureau of the Census. 
2 Includes Glauber's salt converted to 100 percent Na:280, basis. 
3 Figures withheld to avoid disclosure of individual company operations, 


TABLE 10.—Sodium sulfate EE MI consumption in the United States, 


[U. 8. Department of Commerce] 


Crude (salt cake) (Geet) Anhydrous Total 
Year ` SS E CE DE 
Value 
ee $585, 137 
JHB. ouiin 468, 561 
RE eege 300, 472 
Et 5, 505 844, 448 
17 AA 77, 559 | 940, 202 81, 463 | 1,041, 341 


Sodium Metal.—In response to increased demands, domestic sodium- 
metal production capacity has been greatly expanded, and further 
expansions were pease Increased production of tetraethyl-lead 
gasoline antiknock compound and synthetic detergents have been 
important factors in the greater demand. 

ost of the present sodium production is by the electrolysis of a 
mixture of salt (NaCl) and calcium chloride in a Downs cell. There 
are three domestic producers: National Distillers Chemical Corp., 
Ashtabula, Ohio; E. I. du Pont de Nemours & Co., Inc., Niagara 
Falls, N. Y.; and Ethyl Corp., Baton Rouge, La. 

In 1951, 118,904 short tons of sodium metal was produced in the 
United States, according to the United States Bureau of the Census. 

National Distillers Chemical Corp. offered commercially a sodium- 
calcium mixture, normally recycled in its process. This product con- 
tains 65 to 75 percent sodium by weight and 15 to 25 percent calcium." 
This firm also issued a booklet entitled “Handling Metallic Sodium," 
which contains helpful information on safe handling methods used in 
commercial operation. 

Oil, Paint and Drug Reporter quoted prices of sodium in 1951 as 
follows: In tanks, works, 16 cents per pound; in bricks, drums, works, 
17 a Me cents per pound until March, 17 to 19 cents per pound to the 
end of 1951. 


1! OI], Paint and Drug Reporter, vol. 159, No. 11, Mar. 12, 1981, p. 5. 
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BORATES 


The high level of industrial activity during 1951 created an un- 
precedented demand for boron compounds; as a result, a new pro- 
duction record was established for this important industrial raw 
material. | 

Production of boron-treated steels was growing rapidly, and interest 
continued unabated during 1951. It was estimated that by the end 
of 1951 as much as 15 to 20 percent of the alloy steel produced in the 
United States contained boron.” 

A number of articles were published in which the background of 
boron steels was reviewed, technical details were presented, and 
applications and performance were discussed.'? 


TABLE 11.—Salient statistics of boron minerals and compounds in the United 
States, 1947-51 


1947 1948 1949 1950 1951 
Sold or used by producers: ! 
Short tons: 
Gross weight... 501, 935 450, 932 407, 592 647, 735 862, 797 
B203 content. ..------------2------ 145, 700 134, 700 139, 200 191, 000 241, 000 
Valy EEN $11, 844, 108 ¡$11, 147, 735 ($11, 511,893 |$15, 890, 000 | $20, 030, 000 
a D consumption (refined): 
rato A AA 1, 884 3, 056 886 31,224 1, 424 
Value A DNE $747 $1, 503 $435 3 $416 $497 
Exports: 
Short Ce iuris 85, 736 70, 940 109, 491 142, 580 213, 445 
VA Ona aio $4, 651, 642 | $4, 075,049 | $6, 862, 928 | $8, 301, 081 | $13, 322, 383 
Apparent consumption: Short tons &...... 416, 200 379, 994 358, 101 505, 167 649, 353 


1 Borax, anhydrous sodium tetraborate, kernite, boric acid, and colemanite. 
2 Partly estimated. 

3 In addition, 21,286 pounds of crude valued at $200. 

4 Quantity sold or used by producers plus imports minus exports. 


In 1951 the following firms reported production of boron minerals: 
American Potash & Chemical Corp., 3030 W. 6th St., Los Angeles 54, 
Calif., plant at Trona on Searles Lake; Pacific Coast Borax Co., 630 
Shatto Place, Los Angeles 5, Calif., mines at Death Valley Junction 
and Boron; United States Borax Co., 630 Shatto Place, Los Angeles 5, 
Calif., mine near Shoshone; West End Chemical Co., 608 Latham 
Square Building, Oakland 12, Calif., plant at Westend on Searles 

ake 

Oil, Paint and Drug Reporter quoted technical-grade borax, 
eranular, bulk, carlots, works, unchanged throughout the year at 
$33.25 per ton. 


12 Iron Age, vol. 168, No. 11, Sept. 13, 1951, p. 106. 

35 Brown, D. I., Boron Steels—New Era in Alloy E Iron Age, vol. 168, No. 1, July 5 eh 
pp. 79-85; vol. 168, No, 2, July 12, n. pp. 85-90; vol. 168, No. 3, July 19, 1951, pp. 102-106; vol. 168, 

ly 26, 1951, pp. 68-72; vol. 168, No. 6 Tw 9, 1951, pp. 75-80: 

Metal Progress, Boron Steels: Vol. 60, August 1951, pp. 81-02; Caterpillar's Experience With Boron 
Steels: Vol. 60, September 1951, pp. 66-68. 

Parker, C. M., Boron Engineering Steels: Steel, vol. 129, No. 16, October 15, 1951, pp. 76-79. 

Society of Automotive Engineers, ISTC Division MET l Reports on Boron Steels: Vol. 50, August 1951, 
pp. 17-31; September 1951, pp. 51-58; October 1951, pp. 4 
ion oe m , Boron Steels for Constructional Parts ind Tor Carburizing: Metal Progress, vol. 60, July 

pp. 
wn P, R., Role of Boron Steels in Present Emergency: Soc. Auto. Eng. Jour., vol. 59, July 1951, pp. 


Salt 


By Florence E. Harris and F. M. Barsigian 


4e 
GENERAL SUMMARY 


RODUCTION of salt in the United States reached an extraor- 
» dinarily high level in 1951, chiefly under the stimulus of increased 

chemical requirements. The total output of 20.2 million short 
tons valued at $69.7 million showed a quantity gain of 22 percent and 
a value gain of 16 percent over 1950. Outstanding features were the 
2%-million increase in the output of salt in brine, which was 27 percent 
greater than in 1950, and the gain of about three-fourths of a million 
tons, or 19 percent, in sales of rock salt. Evaporated-salt production 
gained 10 percent. 


TABLE 1.—Salient statistics of the salt industry in the United States.’ 1947-51 
1948 1950 1051 


Sold or used by producers: 
Dry salt: 


vaporated (manufactured)...short tons..| 3,158,718] 3,207, 403 3,320, 288] 3, 654, 808 
AA do....| 3,764,353| 3,846, 846 3, 927, 207| 4,602 194 
E A do....| 6,913,071] 7,054,249]  0,728,702| 7,256,555} 8,317,002 
A AA dues $43, 032, 6211546, 430, 927] $45, 050, 223|$51, 795, 728|$58, 425, 022 
: EE EE ENEE $6. 22 $6. 58 $6. 83 $7.14 $7. 02 
n brine: 
AMA EE 9,140,811] 9,349, 044 , 843, 0, 373, 254| 11, 890, 120 
Ma A ri SW EE $9, 159, 067| $7, 900,855] $7, 670, 016| $8, 115, 015|$11, 309, 078 
otal salt: 
AG RA AA 16, 053, 882] 16, 403, 203] 15, 572, 215| 16, 629, 809] 20, 207, 131 
WOOF EE $52, 191, 688|$54, 331, 782| $53, 626, 238|$59, 911, 343|$60, 735, 000 
Imports for consumption; 
CLT og A pls EE PC 1, 909 5, 621 ) 7, 800 4,329 
E velop SN S O $22, 803 $40, 748 $58, 819 $46, 831 
?xports: 
NOE e PA 8 188, 307 387, 601 , 190, 377 430, 114 
VON ERROR IR AAA A A 3$1, 588, 847| $5, 930, 170| $3, 383, 115| $1,776,002| $3, 501, 904 
Apparent consumption 4........... short tons..|*15, 771, 005| 16,021,313] 15, 218, 748| 16, 447,301] 10, 772, 346 


1 Includes Puerto Rico. 

2 Values are f. o. b. mine or refinery and do not Include cost of cooperage or containers. 

3 96,479 short tons valued at $2,347,679, shipped under the U. 8. Army Civilian Supply Program, is ez- 
cluded from exports shown but is deduoted from apparent consumption. 

4 Quantity sold or used by producers, plus imports, minus exports. 


Exports, largely to Japan and Canada, increased to nearly 440,000 
tons, but imports declined to only 4,300 tons. 

World production of salt was estimated at about 53.5 million metric 
tons. i 

Figure 1 shows that the output of the salt industry has been ad- 
vancing more rapidly than general industrial production. 
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FicuRE 1.— Index of salt in brine and of evaporated and rock salt sold or used 
compared with industrial production, 1939-51. Index of industrial production 
from Federal Reserve Board. 
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Figure 2.— Rock salt, evaporated salt, and brine (salt content) sold or used by 
' producers in the United States, 1939-51. 


PRODUCTION 
PRODUCTION BY STATES 


Requirements of the defense production programs and a general 
&dvance in industrial activity stimulated production of salt in 1951. 
Output increased in all salt-producing States, and production facilities 
were expanded in most of them in 1951. Of the 1951 total, five 
States—Michigan, New York, Ohio, Louisiana, and Texas—supplied 
nearly 84 percent. 

Accomplishments in 1951 by States follow. 

Alabama.—Although no salt was produced in Alabama in 1951, 
the Mathieson Chemical Corp. began construction of the plant of its 
subsidiary, the Mathieson Alabama Chemical Corp., to supply salt 
from brine wells within the State for the manufacture of chlorine 
and caustic soda in 1952. Construction of the $11 million plant was 
begun in the late spring of 1951. The company will obtain the salt 
from the McIntosh salt dome about 40 miles north of Mobile. 


a SPC a MÀ M 
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TABLE 2.—Salt sold or used by producers in the United States, 1949-51, by States 


1949 1950 1951 
Quantity 
State 
Value 

Galllóthil. o iciaórias ; 5|$3, 810, 655 6/$5, 261, 780 
Kansase OO 5 844 51 5,914,514] 900, 917 5| 6, 639, 343 
LOUINISUA. sores nas: j 5,837, 714| 2, 278, 81 14| 6, 902, 502| 2 . 14| 7,062, 179 
A o gesesce 667 27/18, 178, 765 25/21, 221, 330 
New York.....------- 7 2, 806, 927 17/14, 405, 362| 3, 518. 171/16, 552, 890 
OMG A 5, 134, 923 15| 5, 491, 553 5, 848, 478 
Puerto Rico... sodas 12, 664 77,322 (1) , 338 
LORO iiis A esf , 000, 100 
[CU UH EE : l| 570,379 
West Virginia......... ; 1,288, 471] 307,942 2| 1, 238, 588 , 2| 1, 314, 818 
Other States 2......... 333, 85 517,010 3| 467,452) 602,293 644, 365 
DOI Lees RR qa 100/53, 626, 238/16, 629, 809] — 100/59, 911, 343/20, 207,181} 100/09, 735, 000 


1 Less than 0.5 percent. ' 
2 Includes Nevada, New Mexico, Oklahoma, and Virginia. 


California.—Production of salt was greatly accelerated in 1951 as 
a result of augmented demands by the chemical industry and the 
Japanese market. The Leslie Salt Co. formed a subsidiary company, 
the Leslie Terminal Co., to operate the dock and ship-loading facilities 
at Redwood City. The first ship was loaded late in March 1951. 
During 1951 evaporating and crystallizing ponds and a washin 
plant were being built near the terminal, but no yield was expecte 
from these new ponds for several years. The salt loaded at the new 
dock was brought by rail from the operations at Newark and Alva- 
rado.: In1951 the Metropolitan Water District of Southern California 
concluded experiments at Dale Lake and was awaiting action on its 
application to lease about 1,840 acres of salt-bearing land on the 
public domain from the United States Department of the Interior. 
The water district has been obtaining its salt for water softening from 
the Bristol Lake operations of the California Salt Co.? 

Kansas.—To improve the production of certain grades of salt in 
Kansas, a study was made, and the results were published in 1951.3 

Louisiana. —Although it did not affect the 1951 production of salt, 
the Solvay Process Division of Allied Chemicals and Dye Corp. 
began a $13 million 2-year construction program at Baton Rouge, La., 
designed to expand its soda-ash plant capacity by one-third.‘ 

Michigan.—International Salt Co. rock-salt mine 1,100 feet under 
Detroit, Mich., was described.* This is the only rock salt mine in the 
State; all other production is from wells. In the preparation of salt 
for marketing, the Manistee Iron Works Co. has developed a small 


ER Journal of Mines and Geology, California Mineral Industry: Vol. 48, No. 1, January 1952, 


p. 117. 
2 Work cited in footnote 1. . 
3 Bowdish, Frank W., Beneficlation of Kansas Number Four Salt; State Geol. Survey of Kansas, 
Bull. 90, pt. 8, Univ. of Kansas publications, Lawrence, Kans., 1951, pp. 193-218. 
4 Chemical ra More Soda Ash Capacity: Vol. 68, No. 8, August 1951, p. 70. 
5 Business Week, 1,100 Feet Under Detroit: No. 1114, Jan. 6, 1951, pp. 38-39. 
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packaged-salt plant, which is said to employ radically improved 
methods of heat recovery.’ 

New York.—The Solvay Process Division, Allied Chemical and 
Dye Corp., in June 1951, announced plans to construct a new mercury- 
cell chlorine-caustic soda unit at its plant near Syracuse. The new 
$10 million plant would double the capacity of Solvay's chlorine- 
producing facilities at Syracuse. It was estimated that it would 
require 1% to 2 years to complete the project. Solvay has large 
salt reserves.’ 

Ohio.— International Salt Co., Inc. (headquarters, Scranton, Pa.), 
continued to search for a large salt deposit near Ashtabula, Ohio. 
The company's drilling on a tract near Strongsville was described.’ 

Texas.—The new Kleer mine of Morton Salt Co., which replaced the 
old mine at the same site at Grand Saline, Tex.,and had been function- 
ing for 1% years and the new evaporating plant for refining salt by 
the vacuum and grainer methods were described in a 1951 article.* 
The marketing of brine by the Texas Brine Corp. at Houston was 
described. This company obtains its salt from its affiliate, United 
Salt Corp., the brine from a dome 5 miles from Houston, and the rock 
salt from Hockley, Tex. The saturated brine is delivered in trailer 
tank trucks with a capacity of 2,000 to 4,000 gallons of brine (5,300 to 
10,600 pounds of salt) to customers within a radius of 250 miles 
from Houston. Cost of brine to customers who use it in paper mills, 
synthetic-rubber plants, electrolytic caustic units, water-softening 
plants, oil operations, and ice and refrigeration plants, is on the basis 
of salt content.’ 

West Virginia.—In mid-1951 the Pittsburgh Plate Glass Co. an- 
nounced plans for an $8% million expansion of facilities to produce 
chlorine and caustic soda at the Natrium plant operated by its 
subsidiary, the Southern Alkali Corp. Salt for manufacturing these 
chemicals was to be obtained from the brine wells of Pittsburgh Plate 
Glass Co. at the site." 

In April 1951 the Southern Alkali Corp. became a wholly owned 
subsidiary of the Pittsburgh Plate Glass Co. The parent company 
subsequently transferred its Columbia Chemical Division to Southern 
Alkali Corp., which then operated plants producing chlorine, alkali, 
and related chemicals based on salt at Barberton, Ohio, Natrium, 
W. Va., Corpus Christi, Tex., Lake Charles, La., and Bartlett, 
Calif.” The Solvay Process Division expanded facilities for producing 
salt because of increasing demands for chlorine at Hopewell, Va. 
The process used to produce chlorine and caustic was described.' 


$ Chemical Engineerin , Packaged-Salt Plant: Vol. 68, No. 4, April 1951, p. 74. 
" H ou, Ponte and Drug Reporter, Solvay to Expand Chlorine Capacity at Syracuse Plant: Vol. 160, No. 1, 
une [] D, . 
Chemical Engineering, Solvay Installing Mercury Cell Unit: Vol. 58, No. 8, e od 1951, p. 70. 
8 Chemical Engineering, New Salt Source for Ohio Chemical Industry: Vol. 58, No. 4, April 1051, p. 76. 
* Avery, William M., Morton's Kleer Mine at Grand Saline Rates Among Finest In Salt Industry: Pit 
and Quarry, vol. 44, No. 4, October 1951, Dp. 74-78. 
1! Chemical and Metallurgical Engineering, Portable Brine Maker Hauls Rock Salt to Texas Plants: 
Vol. 58, No. 5, May 1951, pp. 227-228. 
A i whens ra Drug Reporter, Southern Alkali Begins Chlorine Plant Expansion: Vol. 160, No. 2, 
u y , o Be 
^ Chemical ond Engineering News, Pittsburgh Plate Records New High in Sales: Vol. 29, No. 37, Sept. 
, D e 
is Chemical Engineering, vol. 68, No. 8, August 1951, p. 70. 
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PRODUCTION BY METHOD OF RECOVERY 


The quantities of salt produced by each of the basic methods of 
recovery are given in table 3. 


TABLE 3.—Salt sold or used by producers in the United States,! 1950-51, by 
method of recovery 


1950 1951 
Method of recovery 
Short tons Value | Short tons Value 
Evaporated: 
Bulk: 
Open pans or grainers................-...-...-. 468, 169 | $7, 545, 403 450,835 | $7,800,304 
VNU o. oU. MED RED Eesen 1,868. 804 | 18, 640, 804 1, 912, 223 19, 287, 97C 
odo EMG QU RENE DUM EE E 726,480 | 2,708, 065 1,007, 489 3, 760, 78C 
e TE REES 265,835 | 3,465, 935 284, 261 3, 936, 35€ 
ock: 

A EE 3, 864, 186 | 18, 730,831 | 4,691,597 | 22,801, 606 
Sg AG A ee ssk sas 63, 081 704, 600 70, 597 787, 943 
Salt in brine (sold or used as such). ...................- 9,373,254 | 8,115,615 | 11,890,129 | 11,309, 978 
E ARO E a ee eee 16, 629,809 | 59,911,343 | 20,207, 131 | 69, 735, 000 


1 Includes production in Puerto Rico. 


Evaporated Salt.—Forty-eight plants in 12 States and Puerto Rico 
produced 3,655,000 short tons of evaporated salt in 1951. Production 
by States is given in table 4. | 


TABLE 4.—Evaporated salt sold or used by producers in the United States, 
1949-51, by States 


1049 1950 1951 
State ———— A 

Short tons Value Short tons Value Short tons Value 
COI rar 334, 611 | $3, 616, 344 344,751 | $4, 066, 310 360,785 | $4, 659, 036 
A ME aee tinc cu € s a abi € 09, 725 886, 953 115, 308 1, 119, 300 119, 368 1, 170, 304 
Michi EE 873,949 | 9,904, 170 868,349 | 10, 736, 781 818,845 | 11,081, 126 
DOW CUIR rre 417,518 | 5,535,001 487,245 | 6,375, 966 502, 216 6, 419, 061 

bs gs ca Nps chalets its woah plo ge: 445, 501 3,976, 109 472,966 | 4,274,738 470, , 908, 14 

CIRO O a ar 12, 77, 822 13, 545 , 225 10, 5 P 
NA damnosa dnbie (i (1) (1) d 87, 044 1, 187, 376 
Othér States 1...... rrr 1,100,803 | 5,727.845 | 1,027,124 | 5,049,977 | 1,276, 138 6, 841, 088 
Total. AAA 3, 284,361 | 29, 723, 744 | 3,320,288 | 32,360,297 | 3,054,808 | 34,835, 470 


1 Included with “Other States” to avold disclosure of individual company operations. 
e ES Vir es Nevada, New Mexico, Oklahoma, Texas (as indicated by footnote 1 above), Utah, 
an est Virginla. 


Rock Salt.—Shipments of rock salt reported from 18 mines in 8 
States increased 735,000 tons in 1951 over 1950. Rock-salt produc- 
tion for many years has centered in the North and South Central 
States. 
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TABLE 5.—Rock salt sold by producers in the United States, 1946-51 


Short tons Value Short tons Value 


E R— +» E__x_0QEÉÑ— ff ( __Q_B EE | CoE 


3, 412, 008 |$13, 308, 001 3, 444,341 | $16, 232, 479 
3,754,353 | 15, 989, 680 3,927,267 | 19, 435, 431 
3, 846, 846 | 16, 970, 742 4, 662,104 | 23, 589, 552 


Pressed Blocks.—In 1951 pressed blocks were made from evapo- 
rated salt in 22 plants and from rock salt in 8 plants in 8 States. The 
first and largest use for pressed blocks is for cattle. A new es 
in 1951 was the substitution of pressed blocks for bags of salt in 
cooling systems. The salt blocks dissolve at the proper rate, and the 
nuisance of lint from the bags is avoided. 


TABLE 6.—Pressed-salt blocks sold by original producers of the salt in the United 
States, 1947-51 


From evaporated salt From rock salt Total 
Year rr | en 

Short tons Value Short tons Value Short tons Value 
AAA A 260, 399 | $2, 708, 857 69, 163 $638, 958 329, 562 | $3, 347, 815 
A gier 274,511 | 2,933, 694 48, 830 459, 986 323, 341 3, 393, 
1949.............- SONA CINE DE 268, 838 | 3,270, 664 62, 749 602, 855 331, 587 3, 873, 519 
1050. c HCM CUN 265, 835 3, 465, 035 63, 081 704, 600 328, 916 4, 170, 535 
AAA A 284, 261 3, 936, 356 70, 697 787, 943 354, 858 4, 724, 200 


Salt in Brine.—In response chiefly to the rising demand for chlorine 
and soda ash, facilities for the production of salt in brine were ex- 
panded greatly. Output of salt in brine totaled 11,890,000 short tons 
in 1951 compared with 9,373,000 tons in 1950. It was 59 percent of 
total salt production in 1951, compared with 56 percent in 1950. 


CONSUMPTION AND USES 


Table 7 shows domestic consumption primarily. "The largest use 
of salt was for the manufacture of soda ash—41 percent of the total in 
1951. In addition, most of the salt exported to Japan apparently was 
used for manufacturing soda ash. 'The next important use was for 
chlorine and chlorine compounds—23 percent. Expansion programs 
were adopted by most of the chemical companies producing these salt 
derivatives. 

Increases, although on a smaller scale, were noted for highways, 
ice control, ““other chemicals" (see table 7), livestock and agriculture, 
water treatment, canning, meat packing, and metallurgy—including 
metallic sodium production. 

Minor decreases occurred in use of salt in dyes and organic chemi- 
cals, hides and leather, and table and other household uses. 
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The “Undistributed” item in table 7 includes a number of miscel- 
laneous uses of all three types of salt. Following are some of the more 
important applications of the “Undistributed” salt in 1951. 

About 130,000 tons of salt (exclusive of chlorine and other salt 
derivatives so used) was employed in the manufacture of rubber. 
This was 80,000 tons more than in 1950. About 52,000 tons was 
used in making pulp and paper, an advance of 17,000 tons over 1950. 
Other uses included sales to State and Federal Governments and to 
industry for brick and tile and in making glass, explosives, oil-well 
dung pharmaceuticals, petroleum refining, and  vegetable-oil 
refining. 


TABLE 7.—Salt sold or used by producers in the United States, 1950—51, by class 
and use, in thousands of short tons 


1950 1951 
Use 
Evapo-| Rock | Brine | Total [E YAPO-| Rock | Brine | Total 

Chlorine, bleaches, chlorates, etc.... 419 739 | 2,731 | 3,889 515 917 | 3,277 4,709 
ET ARA AR teen O Lo... 6,379 | 1 6,379 1) re 8,303 | 18,303 
Dyes and organic chemicals......... 68 29 |........ 2152 52 eg 129 
Soap (precipitant)...........-...... 53 IE aln 04 51 10 |........ 61 
Other chemieals. ..................- 102 * 609 3 23711 107 728 3 3 835 
Textile processing................... 29 2100 3 23129 21 103 3 3124 
Hides and leather................... 112 2145 3 23 257 93 139 3 3 232 
A o AA AN 339 2388 |........ 2 727 352 395 |.......- 747 
Fish OTIS dado hb ao 34 19:15. se 46 32 14:1 eoo 46 

Butter, cheese, and other dairy 
PIDIQUIS EA 71 B EE 76 63 ô DEE 69 
Canning and preserving. ..........- 138 251... aco. 163 173 29 |........ 202 
Other food processing............... 219 (LN SEN 239 221 10 WEEN 231 
A YA a ee rer 54 3 133 (3) 23187 58 134 (3) 3 1902 

Livestock, agriculture, and general 
faM SO Sik oo Sid HE 670 286 |........ 956 736 321 |........ 1, 056 

Highways, railroads and other dust 
and ice control.................... 213 3578 |........ 2 501 19 768 |........ 785 
Table and other household use...... 527 95 GER 622 496 104 |........ 600 
Water TEA haee eoe e ei ga 278 3 274 (8) 23 552 205 815 (3) 3 610 
EO UL hy: E EEN » 28 7 71 |........ 3 99 36 Bl A 117 
Undistribntod Kette, e se age 1176 3 352 203 2 791 936 513 310 1, 159 
Total: ARE ARA 3,330 | 3,927 | 9,373 | 16,630 | 3,655 | 4,662 | 11,890 | 20, 207 


l pw for evaporated salt included with “Undistributed” to avoid disclosure of individual company 
operations. 

2 Revised figure. 

Data for salt in brine included with ‘‘Undistributed”’ to avoid disclosure of individual company oper- 
ations. 

4 Livestock salt is about 90 percent of the total. 

5 Comprises miscellancous uses and uses for which data may not be shown separately (see footnotes 1 
and 3); also includes some exports and consumption in Territories and possessions. 


Geographical Distribution.—Salt is transported from the areas of 
production to consumers by rail, truck, boat, and pipeline. The dry 
salt is shipped by the first three methods exclusive y. Brine is trans- 
ported to refineries and chemical plants chiefly by pipelines ranging 
from a few feet to as much as 60 miles in length. An innovation in 
recent years bas been the haulage and delivery of brine by trailer 
tank trucks in Texas, mentioned under Production by States. 

Primary shipments of salt to various States by the producers are 
shown in table 8. 
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TABLE 8.— Distribution (shipments) of evaporated and rock salt in the United 
States, 1950-51, by State of destination, in short tons 


1950 1951 
Destination , 
Evaporated| Rock  |Evaporated 

Alabamā- erasian oeenn ars aiena EE 17,172 99, 387 16, 898 97, 996 
ATT D 19, 198 2, 17, 846 3, 295 
ATKANSAS DE ——————À——— 12, 918 56, 939 Zo 74,742 
Califomið- eege se wEOR REO RAE EFE. Ee QN ENS 408, 418 53, , 88, 525 
Colorado- ede Uu P ce RUE S REUS VU REESE EE MM 42,31 27, 650 47, 173 , 085 
Conncectical.. SE 14, 172 19, 104 14, 159 20, 836 
Dela Ware. 22 A EUM ECT E eK IKE , 03 10, 257 4, 605 7, 739 
District of Columbia.............. .................... 5, 642 1, 730 5, 696 2, 139 
il A A A E O 10, 906 33, 340 10,341 35, 667 
IER steet Ee 23,572 49, 582 23, 09 48, 708 
A A MD DD MESURE 17, 948 2, 484 18, 923 1, 315 
Iioc MENO 1, 858 277, 045 234, 814 312, 540 
EIER escasas ocaciones 113, 567 75, 217 113, 02 , 245 

n.i EEN 113, 400 99, 597 115, 298 , 
LA A IA 54, 398 191, 770 56 193, 122 
GS AA A eee 36, 373 73, 712 31, 660 116, 450 
ËTT EE 16,357 121, 596 19, 288 130, 756 
BING E A A A A A ees 11, 846 59, 10, 044 , 639 
Maryland. AM A d eus as 38, 347 71, 285 41, 440 81, 871 
Massachusetts... , 350 95, 163 51, 914 94, 147 
Michigan, EE 115, 548 176, 054 123, 886 227, 740 
jig ope MN Y RES uro ds 118, 087 74, 217 118, 898 79, 117 

MESS DPI Seeerei 10, 864 25, 589 9, 2 i 
Url ote oa eee oo ok aca d Ue ee EE 71, 207 63, 769 78, 831 71, 168 
A A A 21, 502 1,306 21,779 1, 024 
O A TD E 58, 365 66, 246 65, 446 64, 119 
EE 6, 748 86, 093 4, 141, 780 
New Hampshire. _.....---...-------------------------- 5, 397 68, 554 5, 344 70, 191 
EE 120, 293 142, 785 117, 470 150, 451 
New tel ees tee euer ee 10, 195 2, 12, 979 30, 561 
New YOIE.:.. lnc ces ds ar Mosa ct. 220, 613, 067 213, 213 708, 011 
North Carolina. escitas ata eje 51, 943 71,740 ; 78, 621 
North Dakota... eos eese mecum or 12, 213 4, 423 11, 230 4, 688 
BEE EE 203, 218, 315 211, 001 320, 925 
ORIQNOMS: aros ao 31, 145 19, 815 33, 347 20, 072 
EROEM Meier Eid d 60, 167 523 98, 470 
A EE 136, 306 121, 886 139, 422 142, 037 
Rhode Island. covicciorarconaranorr naaa 8, 966 12, 928 8, 360 12, 322 
South Carolina........................ LL LLL eee ee eee 12, 776 19, 854 12, 240 19, 730 
South Dakota eer secca cascos a, 20, 291 14, 145 22, 744 15, 210 
AAA A AA 35, 567 73, 081 33, 363 596 
EES 60, 403 207, 140 93, 206 241, 252 
A deabus isoeUU EA ANEA UE dM WE S 23, 421 1, 672 2, 630 
o EE 7,007 27, 627 5, 926 ,044 
EIERE fes 61, 841 93, 487 58, 766 107, 744 

REN EE 216, 348 340 250, 943 1, 
West Virginia: cecioosconccisad ddr óseas 155, 128 72,874 160, 815 115, 158 
WASCONS Dios donne als 134, 112 47, 039 136, 709 55, 169 

Kee EE ee 10, 515 2, 987 11,128 , 
l4 Ea HIM E 68, 540 155, 513 217, 939 225, 564 
NEE 3,329, 288 | 3,927,267 | 3,654, 808 4, 662, 194 


1 Includes shipments to Territories and possessions of the United States, exports, and some shipments to 
unspecified destinations. 


TABLE 9.—Salt shipped to possessions and other areas administered by the 
United States,! 1949-51 


[U. 8. Department of Commerce] 


1949 1950 1951 


Area 


Short tons Value Short tons Value Short tons Value 


SES | eS | ES Lol 


$821 1 $127 3 $120 

103 5, 740 147 9, 001 

397, 918 9, 822 640, 277 7,108 458, 207 

» 39 3,766 0 4,177 
404, 983 9, 965 649, 910 7, 208 471,505 ` 


t Salt {s also shipped to the Territories of Alaska and Hawaii, but no record has been kept of these ship- 
ments since March 1948, 
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PRICES 


Prices quoted at works by the Oil, Paint and Drug Reporter, for 
salt, throughout 1951 are shown in table 10. 


TABLE 10.—Price of bagged salt, at works, in 1951, per 100 pounds 
(Oil, Paint and Drug Reporter] 


Rock salt: 
O OS CAOS is A e dde LbsluA ce Les $0. 94 
Duas DEOS, CATlOtS eer eren ote cee seb Ee ROLE UE ut 1. 09 
Paper bags, less than carlots.......... 2. 2L LL LLL LLL 2 Lll lll. l.l. 1. 15 
Burlap bags, less than earlois 2... . l.l. c2 2l LLL eee 1. 30 

Table, vacuum, common fine, bags: 
A A II 1. 09 
A EE 1, 20 


FOREIGN TRADE * 


Imports of salt in 1951 were about half those in 1950, whereas 
exports of salt more than doubled. 
Imports.—Almost all of the salt imported in 1951 was from Canada; 
69 percent was packaged. 
TABLE 11.—Salt imported for consumption in the United States, 1950-51, by 
countries 
[U. 8. Department of Commerce) 


Short tons Value Short tons 


one A ee q > | E E _ _ o Quo 


cada 65 18 $630 
A A coo cocks sceckeuccdcdacbesedsaceuce 4, 284 3 4,311 46, 096 
ARE A AN 3, 439 0,380 A sas ceci us 
Netherlands ADIOS: Llc oreeesess uno ceo E Ee terre 80 oW NEEDS uS 
IR A 1 64 (1) 105 

REA O O cM: 7,869 58, 819 4,329 46, 831 


! Less than 0.5 ton. 


TABLE 12.—Salt imported for consumption in the United States, 1947-51, 
by classes 


[U. 8. Department of Commerce] 


Bulk 
In bags, sacks, barrels, |. —— — m 
or other packages 
Year (dutiable) Dutiable Free dere curing 


Short tons Value Short tons Valuo Short tons Value 


Exports.—In 1951 exports of salt were over twice as large as in 
1950, chiefly because of large shipments to Japan compared with 
only a few tons in 1950. Salt exports to Canada increased about 
30, 000 tons. In 1951 total salt exports of 439,100 short tons repre- 
sented a new all-time high record, superseding that of 387,600 tons 
in 1948. 


15 Figures on X giis and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U Department of Commerce. 
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Of the salt exports in 1951, 47 percent by tonnage and 35 percent 
by value was shipped to Japan, 45 percent by tonnage and 44 per- 
cent by value to Canada, and the remainder to more than 30 other 
countries. 

The difference in the values given reflects the fact the material 
shipped to Japan was chiefly crude salt for industrial uses and that 
shipped to Canada was high-grade salt. 


TABLE 13.—Salt exported from the United States, 1950-51, by countries 


IO, 8. Department of Commerce] 


1950 1951 
Country 
Short tons Value Short tons Value 
North America: 
ele E, 17 $920 8 $746 
AT A EEN 169, 275 | 1, 256, 998 197, 784 1, 541, 973 
Central America: 
anal Zone..............--- ccce ee caeca eee nee 732 36, 465 804 88, 282 
Costa R68... 2-20-2222... ....- 54 7, 220 153 4, 749 
Quatemala............--.- c ec cc cec eee arare 202 4, 207 6, 539 
Honduras. A A eeg 148 4, 225 304 
EA E AA A 483 12, 509 348 9,3 
a Ee 246 8, 940 8, 073 100, 875 
CH EE EE 5, 443 122, 357 6, 867 189, 436 
West Indies: 
British: 
EER ARI ee EI a A TT ORE NO | OS IR 5 160 
Other British.............................. 109 623 
fa oT: eS A RA 10, 299 214, 962 9, 899 203, 844 
Dominican Republlc........................... T 9, 505 EC 12, ne 
Netherlands Antilles........................... 330 17, 332 318 18, 963 
Other North America................. ll c Ll. lr. 2, 219 
South America: 
A RA A E Lou ed 9 1, 190 11 1,824 
A BEE A A (1) 216 3 1,181 
E e c c cue iia] o" 1 
í———9—OO0—"»—————— , 
VONOZ UA Wem" -"— 4 2, 974 2 1, 322 
Other South Amerlca....................... eee 6 1, 005 11 2, 029 
Europe: ` 
e A aua A M ERE 2 AAA E 
e O A 3 100 1 688 
BLA AA PA (1) 
o NA A EA GE 12 2, 040 
8: 
A A DESEE 29 2, 003 205, 291 1, 237, 711 
A AA A EE A 10, 008 4, 028 
Philippines. ..... sa criacaa aran Licencia 2, 741 58, 343 2, , 404 
Saudi Arabía................ c ccc cc LL LLL Le Lee rr 5,241 79 4,014 
Othe? AA Ras dRwacaes 5 1, 20 » 793 
Belgian Congo. ..................... -- LL LL e... 27 1, 502 (1) 138 
"oq E ase do E E E NM rs tomarse A DEE ege 24 1, 598 
a: PA A 9 858 16 1, 030 
ceanía: 
French Pacific Islands............................- 7 408 194 7, 360 
RAS WEE A EEN ene du 223 9.776 
(POUL EE 190,377 | 1,776,062 439, 114 3, 501, 904 
1 Less than 0.5 ton. 


WORLD REVIEW 


In 1951 the output of salt increased in most of the large and many 
of the small producing countries. Overall world production was 5 
million tons greater in 1951 than in 1950. "The United States pro- 
duced roug ent one-third of the recorded world output shown in 
ee ie tonnages in this section are metric, unless otherwise 
specified. | 


See 
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TABLE 14.—World production of salt, 1946-51, by countries, in metric tons ! 


[Compiled by Helen L. Hunt] 
Country ? 1946 1947 1948 1949 1950 1951 
North America: 
CADA ocre 486, 781 672, 697 2 668, 284 3 681, 278 | 2779, 132 876, 542 
OO A a 8, 6, 252 6, 5 8, 200 8, 400 5, 445 
A IA e MONA @) @) 11, 474 11, 962 2 11, 502 12, 061 
sr AA O RRA 850 726 1, 089 6 4, 397 4, 050 
MeO. ES SNR 131, 972 122, 235 4 156, 685 (3 (q (3) 
Nicaragua _.-..---------------- 4 6, 000 7, 503 49,475 | 410,230] 11,172 | 12,289 
Paving PAPES AN AN E 7, 958 4, 412 . 3,374 3, 408 5, 000 7, 480 
E AAA 16, 21, 213 2 416, 000 4 16, 000 4 27, 200 
United States 
a RIAS 3,095,305 | 3,405,874 | 3,489,782 | 3,124,637 | 3, 562,738 | 4, 220, 449 
Other AA 10, 632, 274 |11, 157, 887 | 11, 390, 957 | 11,002, 165 11, 523, 492 14, 102, 056 
West Indies: 
British: 
Balamas EE 36, 580 60, 960 63, 000 60, 960 60, 960 51, 000 
Turks and Caicos Is- 
lands. 2. cose nd 31, 571 |..........- 38, 610 61, 765 , 960 (3) 
DUE = nic EE AM 56, 782 51, 225 55, 339 59, 874 59, 268 63, 500 
Dominican Republic: 
Rock Salt... occae 2, 776 2, 084 2, 365 2, 412 2, 904 2, 270 
Other A EE ECKER 15, 746 14, 918 13,079 8, 140 13, 740 e 092 
AA tasas 000 , 000 , 000 8, 000 o o 
Netherlands Antilles....... 2 017 217 482 370 3, 000 (q 
South America: 
y^ e e 
OC BAIE AAA 
a 384, 384, \ 0) Q) (0) 0) 
- dem PIAR AI 609, 108 562. 570 781, 378 800, 872 873, 803 (3) 
e: 
AAA 52, 093 54, 289 47, 164 35, 079 46, 709 (3) 
Other malaria cae $ 31, 033 4 28, 001 4 30, 804 S 942 
Colom ID E E Ei dd 124, 292 121, 247 3 124, 352 3 126,002 | 2 141, 963 102, 124 
A AO 35, 070 , 400 25, 110 , 833 4, 32, 756 
Eege eege dee 56, 615 60, 108 63, 049 2 55, 968 66, 50 Q 
TA IMA PAE , 565 95, 704 35, 533 71, 926 56, 439 8, 920 
Europe: 
Austria: 
Y AMM ria 5 4, 348 1, 752 719 1,085 692 
- Other AS dan 168, 150 | 2 268,307 3 278, 492 3 304,702 | 2327, 428 362, 204 
garla: 
Rock ARAS 13, 659 
7 ont eus pedcs di H Y «120,000 | o ei o 
a ara y ERICA 9, 232 3 (3) (0) (8) (3) 
ra 
Rock salt and salt from 
IIBER. Lu enam A 1, 514, 470 | 2, 148, 140 | 2, 489,036 | 2,034, 847 | 2, "rn SE 2d 
Other sali. usse ca onucE us 76, 7 467,410 | 448, 1 742,721 0, 608 
Germany, West. .......-...--. 1, 619, 112 | 1,825,062 | 2,035, 694 | 1,800, 000 2, 470 000 2, 757, 785 
ie E IT 105, 51, 000 52, 208 86, 7 102, 329 , 494 
taly: 
ROCK Ubica 2 412, 654 | 2723, 140 3 727, 083 814, 420 717, 158 746, 821 
Other salt-i 5e i ssexconsce 792, 3 534, 794 464, 456 576, 535 651, 935 905, 652 
Malti aras 1, 1, 631 1, 869 1, 80 , 827 3, 841 
Netherlands 2 cisma o camas 2 104, 700 | 2 251, 426 250, 417 331,0 412 570 | 4 473, 000 
TENCIA IRIS 280, 619,770 | 725,774 | 2836, 263 (3) (8) 
Portugal: 
A cascscecnndanawes 46 69 49 41 42 K 
Other salt %_...... A 82, 974 25, 071 10, 660 16, 903 30, 765 ,3974 
Rumanía: Rock elt. ----2-an 345,000 | 314, 485 (3) (3) Ku (3) 
pain: 
ROCK MIE. << ¿atras 262, 651 265, 248 292, 881 288, 896 | 2 308, 228 367, 800 
Other seit. enges mien 510, 121 569, 343 696, 600 546, 886 901, 575 803, 297 
Bwilzeriand.,. eo a mr Red 92, 107, 757 112, 218 4 100, 000 94, 000 114, 000 
United Kingdom: 
Great Britain: 
ROCE SA ironia 20, 819 40, 639 41, 2 41, 058 41, 658 d 
Other cal... .ccacicasa 3,385, 540 | 3, er 639 | 3,704,000 | 23,741,000 | 4, 223, 814 3 
Northern Ireland.......... 13, 474 2, 603 3 13, 18, 13, 000 3, 251 
i TUgONlA VIA: gaer ine" 13, 200 ur 200 102, 300 4 108, 900 131, 000 95, 648 
Asia: 
ROO. Lian ce 114, 856 197, 672 275, 408 308, 302 259, 972 300, 186 
EA SO INES 44,621 | 52,566 44, 8 31,692 | 21,457 | o 
OBVIOUL. cusam aun eR cres 43, 006 23, 231 78, 300 28, 780 66, 093 30, 990 
ORIN A AA aces 1, 683, 000 | 2, 007, 000 , 480, 000 | 2,000,000 | 2, 500, 000 | 3, 000, 000 
Cyprus PARES ROS ARA 7 3, 429 15, 622 ARA EE 4, 133 11, 198 
India: 
Bockel Auteure abeng 266, 447 4, 605 4,123 4, 229 5, 130 5, 519 
Other AS IN 2, 235, 390 1 1, 560, 471 1 9 2, 206, 760 13 2, 017, 831 122, 609, 029 | 2, 889, 877 


For footnotes, see end of table. 
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TABLE 14.—World production of salt, 1946-51, by countries, in metric tons !— 
Continued 


(Compiled by Helen L. Hunt] 


Country ! 1946 1947 1948 1049 1950 1951 


Asla—Continued 
Indochina..................... $ 14, 735 41, 556 64, 000 113, 600 3 75, 722 93, 908 
Indonesíia..............-....... 80, 000 12, 000 360, 000 320, 000 375, 000 | * 300, 000 
IPAE. A kie SQ A Q) * 6, 000 a 4 100, 000 | 4100, 000 70, 252 

rigs Safed os ice clit ore ancora tes EE. 9, 512 12, 365 14, 000 8, 989 2 11, 861 16, 503 
Israel-Jordan: 

Rock salt.................. 1, 571 2, 454 (3) (3) (3) (3) 

Other salt_._.-...-..-..... 23, 163 12, 567 8, 302 2 11, 500 18, 000 12, 212 
Y AA e padded 10 358, 946 247, 466 330, 668 305, 676 418, 144 430, 405 
A A ERES 4 152,000 | 4131, 000 11 89, 979 It 188, 812 3 (3) 
Lebanon....................... (3) (8) 4 5, 080 4 2, 540 6, 604 (8) 
Eugen lt 12 201, 290 154, 060 175, 162 

ock salt... ----------- 1, : : 

Other elt. Tm 217,755 | 184625 | 205.318 } 142, 522 | 147,109 
Philippine Islands. ...........- (3) (2) (3) 3 52, 276 56, 283 52, 960 
Portuguese Indla..........-.... 6 15, 428 20, 321 6 10, 719 18, 132 17, 608 31, 577 
ng AAA EE SG 2 15, 437 20, 728 3 20, 321 4 26, 000 2 12, 000 7, 000 
Taiwan (Formosa)............. 191,850 | 4250, 000 2 365, 803 2 253, 048 | 3175, 063 274, 766 
E ee (Slam)... ............ 137, 601 | *150,000 4 200, 000 4 150,000 | 4200, 000 250, 000 

ey: 

Rock salt.................. 20, 215 26, 978 28, 187 2 17, 920 2 20, 330 21, 584 

nt Other salt. ................ 186, 088 249, 865 238, 755 3 298, 425 | 2284, 912 249, 970 

rica: 
AT AA 66, 570 75, 680 73, 038 101, 676 75, 656 (3) 
Anglo-Egyptian Sudan........ 40, 982 36, 992 36, 238 3 43, 020 40, 754 46, 215 
o erer 61, 657 38, 783 53, 423 41, 288 40, 473 49, 764 
Belgian Congo................. 2 439 2 768 41,000 2813 550 583 
Canary Islands. ............... 13, 650 6, 050 13, 209 5, 283 6, 072 (3) 
Cape Verde Islands............ 14, 376 9, 246 13, 632 19, 301 (3) (3) 
EE eege € 220,090 | 6 622, 629 6 359, 823 340,878 | 3 539,016 687, 038 
Eritrea... c... ----- -00000 40, 967 45, 722 60, 963 85, 760 53, 922 4 60, 000 
Ethiopia: Rock salt 4..........- 10. 000 10,000 | 10,000 10, 000 10, 000 10, 000 
Kier? eier 8, 570 10, 480 210, 772 
ock salt.................. ; ; : 

Other salt_........-........ 40,975 |" 34,095 24, 287 ) 34,100 | 60,000 | 45,971 
French Somaliland............ 45, 000 48, 000 60, 000 60, 000 4 80, 000 4 40, 000 
French West Africa............ 4 55, 000 4 50, 000 4 50, 000 80, 000 66, 000 4 66, 000 
Italian Somaliland............. 114 715 (3) 3, 000 1, 500 2, 000 
Kenya EE 15, 635 14, 058 16, 813 18, 820 18, 722 19, 084 

ya: 

Cyrenalea.................. `~ 700 200 140 4 500 (3) 4 2, 500 

Tripolitania............... 2, 350 3, 000 6, 000 4 6, 000 4 9, 000 3 
Mauritius. .................... 8, 165 3, 901 3, 404 b, 200 2, 606 3 
Mozambique. -. ..-.-....-.-.--- 7, 210 8, 663 10, 100 11, 004 (3) 3 
South-West Africa: 

Rock salt.................. 3, 533 2, 788 4, 436 2, 468 3 3, 915 4, 706 

Other salt.................. 10, 590 9, 861 10, 414 13, 730 212, 903 39, 880 
Spanish Morocco 4............. 254 254 254 254 254 (3) 
Tanganyika................... 13, 373 10, 837 2 11, 581 2 14, 970 14, 152 16, 107 
Nr ocaso ria ocós 93, 400 114, 700 2 105, 244 98, 085 98, 771 160, 000 
o AAA 5, 679 7,003 7, 011 7, 400 7, 418 (5 

" Union of South Africa.......... 13 143, 677 (3) 4 172,000 | 13 162,936 | 2106, 396 149, 795 
us a: 
South Australia................ 160, 753 157, 563 175, 865 171, 154 193, 763 } 222, 424 
Australia, other................ (3) (3) 88, 308 77, 778 85, 651 
Total (estimate). ............ 38, 335, 000 140, 500, 000 |344, 000, 000 |? 43, 000, 000 148, 000, 000 |53, 500, 000 


1 In addition to the countries listed, salt is produced in Afghanistan, Albanía, Bolivia, British Somaliland, 
French Equatorial Africa, Gold Coast, Hungary, Leeward Islands, Madagascar, Nigeria, and U. S. S. R., 
but figures of production are not available. Russian production is known to exceed 4,000,000 metric tons 
annually. Estimates by senior author of chapter included in the total. 

2 Revised figure. 

: SE not available; estimates by author of the chapter included in total. 

stimate. 

5 Excludes Sub-Carpathla, ceded to Hungary and U. 8. 8, R. 

¢ Exports. 

? Incomplete data. 

$ Cochin-China only. 

° Fiscal year ended March 20 of year following that stated. 

10 Fiscal year ended March 31 of year following that stated, 

1! Republic of Korea only. 

13 Included under India, 

13 Fiscal year ended June 30 of year stated. 
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Canada.—Apparent consumption of salt in Canada was about 
1,103,500 tons m 1951.5 The largest imports were those of salt in 
ulk, all from the United States. Effective April 1, 1951, Canadian 
Industries, Ltd., and Alberta Salt Co. were consolidated as the 
Canadian Salt Co. Brands such as Windsor and Cascade salt were 
to be marketed by the company. The Salt Division of Canadian 
Industries, Ltd., had a plant at Neepawa, Manitoba, originally built 
by the Neepawa Salt Co. in 1930. The Windsor plant of Canadian 
Industries and Neepawa plant, together with the pant of the Alberta 
Salt Co. at Lindbergh, Alberta, constituted the holdings of the new 
company." A mineral survey in Nova Scotia in 1951 revealed the 
presence of a large deposit of salt, above and adjacent to which was 
a deposit of high-grade limestone. With a nearby fuel source in the 
Sydney, Nova Scotia, coal fields the situation was regarded as favor- 
able for a soda-ash industry in the vicinity of Antigonish Harbor.” 
Cuba.—Production of salt, estimated to have increased to 63,500 
metric tons in 1951, was valued at $2,500,000. 

Dominican Republic.—Following a bond issue of 3,000,000 pesos in 
1950, orders were placed for modern equipment in the mechanization 
of the salt and gypsum deposits taken over by the Government 
Agricultural and Industrial Credit Bank. Underground develop- 
ment included 6 exploratory tunnels, from 2 of which rock salt was 
being extracted in 1951.  Narrow-gage railroad cars transport the 
salt as mined to crushers on the same level, thence to open con- 
crete storage bins awaiting loading into railroad cars on the main 
track to the port of Barahona, 25 miles east of the mine. A new 
wharf was constructed for handling salt exports. Two mobile diesel- 
electric cranes had been ordered for loading the salt on large vessels. 
Reserves were estimated by the engineer in charge at about 250 
million metric tons, and it was expected that full-scale production 
would be at the rate of 1,000,000 tons annually. Reportedly a market 
for Dominican rock salt had been found in Japan, and large shipments 
would be made thereto when full-scale operation was reached, prob- 
ably late in 1952. . 

Guatemala.—Production of sea salt, which had decreased slightly 
in 1950 because foreign prices were so much lower than domestic, 
increased somewhat in 1951. Some interest was shown in finding 
and exploiting new deposits of rock salt. However, no progress was 
evident and Guatemala continued to rely on sea salt, supplemented 
by imports.” 

Netherlands Antilles. —Bonaire was the only one of this group of 
islands that supplied salt in 1951. Output data were not available, 
but exports totaled 474 tons gross weight valued at 73,492 Curaçao 
florins (about $19,300). 

Panama.—Output of sea salt (the only source) in 1951, reported 
by the Agricultural, Livestock, and Industrial Banco, which is in 
charge of production and distribution, was about 50 percent greater 


16 Preliminary figures of Dominion Bureau of Statistics. 
17 Canadian Ohemistry and Process Industries, C. I. L. Sells Salt Business: Vol. 35, No. 3, March 1951, 


» 240. 
S 13 Chemical Engineering News, Nova Scotia Soda Ash: Vol. 29, No. 37, September 10, 1951, p. 8686. 
1? Bureau of Mines, Mineral Trade Notes: Vol. 84, No. 6, June 1952, p. 50. 
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than in 1950. Previously limited to 10 quintals (about 1,100 pounds) 
per deposit, the bank removed the restriction in 1951 because of 
floods caused by heavy rains. The 1952 production was to be limited 
to 5 quintals per deposit (beach area). ? The bank expected to 
purchase the entire output at $1.50 per quintal. 


SOUTH AMERICA 


Brazil,—Production of Brazilian sea salt for 1950, figures for which 
became available at the end of 1951, increased about 75,000 tons. 
The project of installing a caustic soda plant based on local salt as 
the raw material was still in the penning stage at the end of 1951. 

Venezuela.—There were no further developments in the project of 
establishing a plant in Venezuela to produce chlorine and caustic 
soda from local salt. 

EUROPE 


Austria.—Salt produced in 1951 included 94,838 tons of evaporated 
salt and 267,456 tons of salt content of brine (871,353 cubic meters). 
Although output of evaporated salt was 4 percent over the 1950 
output and 118 percent of the 1937 level, it was below the peak war 
year 1940, when 108,719 tons was produced. Rock-salt output was 
insignificant. 

Denmark.—All of the salt consumed in Denmark was imported. 
The deposits discovered in 1946 had not been developed. The broad 
details of salt consumption, imports and exports were given in a 
recent report.*! 

Germany, West.—The rate of production of dry salt—both rock 
and evaporated—increased so much in 1951 that a new postwar record 
was established. 

Italy.—The salt industry of Italy, said to be the most highly de- 
veloped of its kind in Europe, was described in a report.” Produc- 
tion, by the State Monopoly and by private concessions, has been 
from hree sources; in order of their importance these were: Sea 
water, rock-salt deposits, and salt springs. 

Spain.—Output of salt increased and exports more than doubled in 
1951. Of the 355,193 tons exported valued at 4,478,000 gold pesetas 
(1 gold peseta, as a customs unit, in 1951 equaled about $0.3267 or 
3.577 paper pesetas), Japan was supplied with 226,424 tons valued 
at 2,538,000 pesetas (28,296 tons at 287,000 pesetas in 1950), and 
Iceland ranked next with 35,800 tons valued at 541,000 pesetas 
(33,228 tons at 535,000 pesetas in 1950). The remainder was shipped 
to 13 other countries. 

ASIA 


Aden.—Production costs of salt in Aden in summer and winter 
were reported in 1951.” 

Afghanistan.—As with all Afghan mineral resources except talc, 
salt mining is done by the Afghan Ministry of Mines, which realizes 
a considerable profit from it. Salt output in 1951 was from rock- 


* Bureau of Mines, Mineral Trade Notes: Vol. 34, No. 4, GC 1952, pp. 52-53. 

21 Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 3, March 1951, pp. 49-50. 

2 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 3, September 1951, pp. 49-62. 
23 Bureau of Mines, Mineral Trade Notes: Vol. 32, No, 6, June 1951, p. 43, 
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salt works at Taliqan and Khalifghan; salt lakes at Andkhoi, Mazar-i- 
Sharif, Herat, and Mukur; salt wells at Kandahur; and salt springs 
at Ghorband. Studies had been made of modern methods of pro- 
ducing and marketing salt, but the Ministry had no definite plans for 
modernization of mining. Hand methods of mining salt in quarries 
and around lake shores were as primitive as when the deposits were 
first worked. The output was for domestic demand, and no large 
stocks were maintained. 

India.—Production of salt in India was somewhat higher in 1951 
than in 1950; and there were no imports, although 139,300 tons was 
imported in 1950. The Indian press stressed that, for the first time 
in 100 years, India achieved self-sufficiency in salt production. Out- 
put was expected to increase in 1952 so that substantial quantities 
could be exported. Japan offered market possibilities. The Ministry 
of Production reported rapidly increasing manufacture on the west 
coast, where salt of superior quality was being processed. Six new 
salt works were licensed in 1951. is aac organizations have 
been encouraged and from these and other unlicensed small manu- 
facturers salt output increased from 48,518 tons in 1950 to 93,303 
tons in 1951. On advice of an advisory committee, the Government 
of India decided that no salt should be released for human consump- 
tion in 1951 if its sodium chloride content was below 92 percent. 
The Government also decided that the standard for edible salt should 
be raised to 94 percent sodium chloride in 1952 and to 96 percent in 
1953, the minimum content prescribed by the Indian Standards 
Institute.” In November 1951 the Council of Scientific and Indus- 
trial Research of India ere proposals to establish a research 
station at Sambhar Lake (Rajasthan) “to conduct investigations to 
improve the salt manufacturing process in the use and recovery of 
chemicals therefrom.” ?5 

Iran.—The output of salt in Iran is entirely rock salt from mines in 
most instances leased to private companies. As production is inade- 
quate, some salt has to be imported. The industry was described 
recently.* 

Japan.—Salt was needed by Japan for restoration of its large 
chemical industry, and research and experimentation were continued 
on methods of recovering industrial salt from sea water to compensate 
for lack of former supplies from China. Large quantities of salt have 
had to be imported. Japan's i bon searched the world for supplies, 
and much larger tonnages were obtained in 1951 than in 1950, chiefly 
Do ypt, Spain, Aden, and the United States, and some from Italy 
and India. 

Pakistan.—A Sea-Salt Control Order (issued November 30, 1950) 
gave the Government's sea-salt controller complete control of the 
sale, stocking, and distribution of sea salt." It was reported that the 
salt shortage in East Pakistan ended in November 1951.% 


ON wh i Mines, Mineral Trade Notes: Vol. 33, No. 2, August 1951, pp. 41-42; Vol. 34, No. 1, January 
1952, pp. S 

25 Bu reau of Mines, Mineral Trade Notes: Vol. 33, No. 6, December 1951, pp. 48-49. 

2 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 8, December 1951. , Pp. 48-49. 

27 Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 1, Jan 1951, pp. 43-44. 

33 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 6, December 1951, p. 49. 
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Taiwan (Formosa).—Salt production, marketing, and problems 
peculiar to the Taiwan salt industry were discussed in an abstract 
based on the Report on Survey of Taiwan Salt Production and Dis- 
tribution, by the Mutual Security Agency Mission to China, covering 
1946 to 1951, inclusive.” 

Turkey.—The Monopolies Administration planned to increase salt 
production 200,000 tons by 1953 as a result of the installation of new 
equipment and other improvements at the salt mines of Camalti and 
Yavsan. 

AFRICA 


.  Angola.—Domestic consumption of salt in Angola increased slightly 

from 1949 to 1951, chiefly because of installation of new fish-processing 
plants. About 75 percent of Angola's salt was produced in the 
vicinity of Lobito by 6 enterprises, which processed and marketed 
through a quasi-governmental association. 

Belgian Congo.—The output of salt in Belgian Congo in 1951 was 
under 1,000 tons, of which about 62 percent was from the Katanga 
area. Belgian Congo and Ruanda-Urundi imported about 30,000 
tons valued at 48,783,000 Belgian francs in 1950, of which about 25 
percent came from Angola and the remainder from other countries.”! 

Egypt.—According to the American. Embassy, Cairo, production of 
salt in Egypt is governed by foreign demand. Of the 607,000 tons 
reported produced in 1951, 346,882 tons was exported. Exports to 
Japan increased from 16,898 tons valued at $61,934 in 1950 to 149,252 
tons valued at $480,304 in 1951. The largest d company, 
the Société Egyptienne pour l'Exploitation des Salines de Port Said, 
S. A. E., was formed in 1950 with a 20-year concession to take over 
the activities of the former Port Said Association, Ltd. In 1951, 
305,631 tons was produced by the Port Said firm. The second largest 
producer was the National Salt € Mining Co., Ltd., which held salt 
concessions at Mex, Alexandria, and Baltim in the Middle Delta. 
Production in 1951 by this company was 249,062 tons, of which 
236,587 tons was from Mex. Also, limited operations were carried 
out by three other concessionnaires with outputs of 50,000, 2,000, 
and 340 tons, respectively. In addition to the foregoing licensed 
concessions, in the Damietta area a great number of individually 
owned solar salt beds of small area produced an aggregate output 
estimated at 40,000 tons not included in official production statistics. 


22 Bureau of Mines, Mineral Trade Notes: Vol. 34, No. 6, June 1952, pp. 51-57. 
30 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 5, November 1951, pp. 31-32. 
31 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 4, October 1951, pp. 40-41. 


Sand and Gravel 


By Henry P. Chandler and Nan C. Jensen 
ES 
GENERAL SUMMARY 


RODUCTION of sand and gravel in the United States in 1951 sur- 
Dp passed all previous records. The combined tonnage of these com- ' 
modities increased 8 percent and the value 13 percent compared 
witb 1950. "The value of sales was approximately one-third of a billion 
dollars. All classifications except filter sand and noncommercial 
paving gravel gained over 1950. In commercial operations gains 
were SC in almost every category, while in the Government- 
and-contractor operations the largest tonnage increases were reported 
under paving sand and building gravel. 'The output of sand was 37 
percent and that of gravel 63 percent of the combined domestic pro- 
duction of these commodities during 1951, the same proportions as in 
1950. | 
In this chapter the terms “production” and “sales” (sold or used by 
producers) are used interchangeably, inasmuch as stocks of sand and 
gravel are relatively small, and fairly constant from year to year. 
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FicuRE 1.—Production of sand and gravel in the United States, 1910-51. 
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TABLE 1.—Sand and gravel sold or used by producers in the United States,! 
1950-51, by class of operation and use 


Percent 
1950 1951 of change 
in— 
Value Value 
Short Short Ton- n 
ons ons nage 
AY- Av- value 
Total erage Total erage 
COMMERCIAL OPERATIONS 
Sand: 
Glass.......-.-.......... 5, 149, 656 1$12, 815, 511 |$2. 49 | 5, 515, 588 |$14, 412, 339 |$2. 61 +7 5 
Molding...............-- , 139, 13, 667, 6 ; 9, 107,003 | 16, 823, +12 |} +11 
Bullding................. 67,804, 205 | 55,862,325 | .82 503, 981 | 62,168,319 | .87 | +5 6 
Paving...........-....... , 562, 29, 406,951 | .80 | 40, 789, 625 | 34, 531, 501 | .85 12 +6 
Grinding and polishing ?.| 1,209,760 | 2,670,791 | 2.05 | 1,476,912 | 3,111,649 | 2.11 14 +3 
Fire or furnace........... 372, 800 522, 875 | 1.40 471, 540 791,682 | 1.68 | +26 | +20 
maging A IE 1,999,176 | 2,001,707 | 1.00 | 2,208,903 | 2,339,753 | 1.06 | +10 +6 
Lei EEN 277, 134 533, 312 | 1.92 202, 739 4 | 2.39 | —27 --24 
Ratlroad ballast 3........ 901, 580 424,457 | .47 | 1,087,669 604, 841 . 56 21 +19 
Other &.......-........... 2, 475,129 | 2,444,528 | .99 2, 793, 226 | 3, 102, 669 | 1.11 13| +12 
Total commercial sand.|124, 981, 933 |120, 350, 154 | .96 |135, 157, 186 |138, 371,007 | 1.02 | +8 -+6 
Gravel: 
policing EE 57,003, 484 | 57, 587,369 | 1.01 | 62,550, 990 | 65, 648, 107 | 1.05 | +10 4 
Paving..................- 62, 756, 788 | 55,834,416 | .89 | 72,335,348 | 65, 944, 083 | .91 HE 2 
Rallrosd ballast 3_....... 9, 451, 187 | 5,249, 241 .56 | 11,362, 531 7, 032, 599 . 62 20 +11 
Other 8... ee 3, 274, 239 | 2,303,464 | .70 | 4,413,449 3, 180, 659 | .72 | +35 +3 
Total commercial 
1 ee 132, 574, 698 |120, 074, 490 | .91 [150, 662, 318 |141, 806, 348 | .04 | +14 +3 
Total commercialsand 
and gravel..........|257, 556, 631 |241, 324, 644 | .94 |285, 819, 504 (280, 177,355 | .98 | -+11 LA 
bass) Ess Keel El *E SS OOS ee 
GOVERNMENT-AND-CONTRAC- 
TOR OPERATIONS ? 
Sand: 
Building. ............... 2,759,000 | 1,675,000 | .61 | 2,767,000 | 2,065,000 | .75 |...... +23 
A SAA 11,159,000 | 4,286,000 | .38 | 12, 452,000 | 4,764,000 | .38 | +12 |...... 
Total Government- 
and-contractor sand.| 13,918,000 | 5,961,000 | .43 | 15,219,000 | 6,829,000 | .45| +9 4-5 
Gravel: 
Building... e 5, 216, 000 | 4, 510, 000 .86 | 7,665, 000 6, 906, 000 .90 | +47 4-5 
Paving.................-. 93, 765, 000 43, 245, 000 | .46 92, 917, 000 | 39,914,000 | .43| —1 —7 


Total Government- 
and -contractor 
e e 98, 981,000 | 47,755,000 | .48 |100, 582,000 | 46,820,000 | .47 | +2 —2 


e e e || nos | qe | ect 
— o o | ooo | rs | e —. 


Total Government- 
and-contractor sand 
and gravel........... 112, 899,000 | 53, 716, 000 | .48 |115, 801,000 | 53,649,000 | .46 | +3 —4 


— os | os | ss | Án. | gua | aerea, 
 _ Í Í—Í—í—ÉKA__—_—=_ ==  —_——__—_—— A Lo —————— en € 


ALL OPERATIONS 


ln ME 138, 900, 000 |126, 311,000 | .91 |150,3706,000 |145, 200,000 | .97 8 7 
GIRVel AM cows o e eni 231, 555, 000 |168, 729, 000 | .73 |251, 244, 000 |188, 626,000 | .75 9 3 
Grand total............ 370, 455, 000 295,040, 000 | .80 |401, 620, 000 |333, 826,000 | .83 | +8 +4 


1 Includes Alaska, Hawali, and Puerto Rico. 
2 Includes blast sand as follows—1950: 470,717 tons valued at $1,463,623; 1951: 549,955 tons, $1,875,775. 
3 Includes ballast sand produced by railroads for their own use as follows—1950: 188,470 tons valued at 
$85, 790; 1951: 140,011 tons, $17,745. 
«Includes some sand used by railroads for fills and similar purposes as follows—1950: 198,616 tons valued 
at $59, ee? Sie 263,997 tons, $73,686. 
allast gravel produced by railroads for their own use as follows—1950: 3,959,670 tons valued at 
s EC T 1951: 4,100,872 tons, $1,709,860 
ludes some ' gravel used by onse? for fills and similar purposes as follows—1950: 828,723 tons valued 
at E 105; 1951: 004,402 tons, $244,119. 
un " Approximate figures f or States, counties, municipalities, and other Government agencies directly or 
er lease 
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DOMESTIC PRODUCTION 


A production of 401,620,000 tons of sand and gravel recorded for 
1951 represents an alltime high for the industry. Its value at the pit 
was $333,826,000. The quantity produced was 8 percent higher than 
in 1950 and the value 13 percent higher. These increases reflected 
the high level of construction activity throughout 1951. 

In 1951 California was the largest producer, followed by Michigan, 
New York, Illinois, Ohio, Wisconsin, Texas, Minnesota, and Pennsyl- 
vania, in the order named. These 9 States, each with an output 
exceeding 15 million tons, accounted for 51 percent of the total 
production. 

Tables 3 and 4 show details of production by States and uses in 1951. 


TABLE 2.—Sand and gravel sold Ev by producers in the United States,! 


Grave] (inclu 


Year 
anti Value uantity Value uantity Value 
e ousand | (thousand | (thousand | (thousand M ousand f (thousand 

short tons) | dollars) ort tons) | dollars) |short tons) | dollars) 
AA RUP RARUS RV Ee e 94,154 210, 869 
[CO EA TAR e AS Ewa o 107, 915 200, 605 252, 498 
TT at 105, 489 202, 068 248, 443 
JOM), EE 188, 900 126, 311 231, 555 1 295, 040 
AEREA EE o C 145, 200 333, 826 


1 Includes Alaska, Hawall, and Puerto Rico. 


TABLE 3.—8and and gravel sold or used by producers in the United States 
in 1951, by States 


State Short tons Short tons Value 
Alabama. 2..-.23--25s 3, 535, 871 Nevada - 2, 616, 629 $2, 057, 854 
RENE AMA 6, 887, 646 New Hampshire 517, 927 
ATION << fone inii ntn 2, 691, 100 New Jerse 883 9, 106, 052 
KK EE 3, 868, 940 1,087, 857 
California......-....- 46, 927, 452 19, 285, 200 
COMO. cuore ts 6, 916, 631 4, 485, 702 
Connecticut. ......... 8, 107, 715 2, 140, 466 
Dela WTO: 2 2m nz 6. 21, 304, 891 
Floda unu 4, 418, 578 2, 321, 053 
co A 1, 226, 231 Oregon 9, 117, 343 
PIA WH i oor 2, 561 5,71 Pennsylvania 97, 404 21, 488, 540 
j o PEN i To et corras 4,057,391 Puerto Rico 99, 628 99, 657 
INS. Lilo. 20, 130, 567 576,781 
EE i22 sca iil 11, 030, 814 189, 258 
AA 9, 943, 372 2, 502, 340 
L7, LOT A cance 7, 676, 888 5, 186, 617 
Kentucky..-.-----.--.. 2, 801, 639 15, 661, 531 
LOUIS ¿race za 6, 384, 328 2, 268, 750 
Mame ¿o oer 5, 366, 694 6, 702 
Maryland.-.......... 7, 054, 488 5, 750, 409 
Massachusetts........ 7,232, 088 , 595, 887 
Michigan..------------ 27, 540, 921 8, 314, 195 
Minnesota - - .-------- 17, 229, 526 12, 392, 464 
M ississi ppi RE A 3, 012, Ge 1, 730, 900 

I. D os«ueon cts , 809, WM INMINENTE 
Montini. issitish 9, 582, 843 888 401, 620, 000 333, 826, 000 
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TABLE 4.—Sand and gravel sold or used by producers in the United States in 
1951, by State, use, and class of operation 


[Commercial unless otherwise indicated] 


Sand 
Building 
Glass Molding 
State 
: Government-and- 
Commercial contractor 
Short Short Bhort Short 
tons Value tons Value tons Value tons Value 
Alabama AM, PA 0... 65,134 | $126, 887 820,025 | $676, 710 625 $15 
YT? RL, Raro Rea aaa Geet Oo) (5) 223,346 | 268,741 
EA A A A AA 345,825 381, 778 A A 
Arkansas. --...... y m )) (1) 576, 860, 442 |._........l........- 
California. ....... 1 t 42, 455 106, 882 |11, 697, 957 (10, 175,138 | 327,752 | 426,377 
OulorBdo. eee AA AN EE 4, 889 62, 45, 513 60, 204 
Connecticut. cece) coc eben eege 678, 447 522, 403 | 897, 306 64, 093 
Delawaro.........|..........]. O O |e eee ee ee a) Oo) EE, Eer 
Florida: — CANA WS, ENER, ARO 2, 478, 889 | 2, 165, 104 |___...-...l......... 
Georgia........... (1) (1) (4) (1) 557, 170 299, 779 AA AA 
PIG Wall RAS MA EA AA PR PAS DEE, AA licae aen 
E EE ec et So AREAS DARIN A oe 224,633 | 234,963 | 11,723| 3,908 
Illinols........... (1) (2) 1,315,763 | 2,698, 109 | 4, 536, 449 | 3, 355, 565 13, 471 4,041 
Indisng.- 2 O PR 570, 934 745, 650 | 1,755, 367 | 1,344,643 |_.........l......... 
I Keh AA A A 6 a 1, 445, 921 | 1,155, 281 410 328 
¿EL CIA A Ier 1 f 2, 636, 024 | 1,821, 055 2,317 652 
Kentucky_..___..]........-.]...-..---.. (1 1 677,898 621, 214 E 25, 000 
Louisiana. .......|..........].........-. 19, 368 17, 216 | 1, 050, 433 815, 265 |..........l....... : 
Malla. o eo A AAA A cet Re 35, 530 18, 191 18, 500 2, 250 
Maryland........ (1!) 5 A RAS 1, 318, 669 | 1, 495, 992 |... .......l........- 
Massachusetts... .|..........].........-- (1) (1) 1. 044, 013 | 1,381, 625 54,496 | 100, 550 
Michigan......... (1) (1) 2, 308, 239 | 2, 137, 963 | 3, 703, 072 | 3, 013, 235 J............]........-. 
Minnesota. ` 5, 084 $13, 369 (1) Oo 1, 849, 444 | 1, 383, 709 4, 092 1, 813 
stop! PPM PP A A A 99, 825, 744 |........-.].....---- 
issouri. ........ 408, 998 852, 604 90, 804 182, 593 | 1,894, 324 | 1,398, 200 |..........]......... 
Montana. e ooi ee MA A 161, 503 231,974 | 812,389 | 820,502 
NS AA A EE 360 242 608, 400 424, 076 27, 925 2,1 
evada.......... (1) (1) 03, 939 141, 423 99, 092 160, 176 6, 045 19, 995 
New Hampshire..|..........|. ..........]. -........ |. --........ 45, 38,050 EA ee zse 
New Jersey....... (1) (1) — [1,500,589 | 3,624,613 | 1,854,360 | 1, 532,618 |._........l........ 
A q A AA AA AA EE 316, 932 281, 758 801 1, 515 
OW YOrk.. ces AN mese a 462, 169 | 1, 200, 242 | 5, 503, 950 | 5, 257, 088 3, 384 1, 211 
North Carolina...]..........| ...--......|....-.....]- --.----..-- S 360, 241 16, 230 8, 115 
North Dakota....|..........]....-......[.....-....L..........- 148, 134, 231 4, 483 4, 695 
Ohio............. l m 756,901 | 2, 140, 996 | 3, 907, 495 | 3,849, 910 945 700 
Oklahoma........ 1 1 (1) (i ) 1, 042, 279 832, 776 |........- SC 
(o AA O EEN 2, 552 1, 134 879, 566 955, 148 12, 575 4, 649 
Pennsylvania... (1) (1) 357, 226 837, 444 | 4, 332, 703 | 5, 316, 718 A A 
TO Eeer, A PI IP EA PR DEE ES , 253 1, 263 
Rhode Island...._]_......-.-]----------- (1) (1) (1) (O ME CREME IA 
South Carolina...|..........|...........|- -....--..]. 2 eee 190, 954 63, 068 |..........].......- 
South Dakota....|..........].-..-......|]---.......]- --.-.----- 379, 963 321, 871 1, 084 5, 990 
Tonnessee. ....... 1 Ge 261,823 728, 645 | 1, 205, 481 | 1, 499, 983 |..........]........ 
T'exas............ 1 1 o o , 206, 388 | 2,459, 206 | 21,962 | 26,360 
Ufüli.. A A EE 1) l 224, 388 184, 397 540 
Vermont. ........].--.......|- e 699 518 30, 928 24, 580 |..........|.....-..- 
Virginia.......... 1 1 17,716 13, 291 975, 152 48, 500 |. acceded leas denia 
Washington.....- 1 d i (1) 1, 388, 242 | 1,085,003 | 141,146 | 105,036 
West Virginla.... 1 1 1 V 695, 436 | 1, 043, 383 |..........|.-....... 
Wisconsin. .......]. --.......]. -........- 1 1 2, 458, 999 | 1, 807, 546 72, 605 45, 868 
Wyoming... AAA A A A 7,341 51,619 21, 871 59, 074 
Undistributed 1... |5, 101, 506 113, 546, 306 |1, 090, 342 | 2,119, 583 208, 819 195, 227 1. sisse A 


Total.......|5, 515, 588 |14, 412, 339 |9, 107, 003 |16, 823, 440 [71, 503, 981 |62, 168, 319 |2, 767, 000 |2, 065, 000 


1 Figures that may not be shown separately are combined as “Undistributed.” 
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TABLE 4.—Sand and gravel sold or used by producers in the United States in 
1951, by State, use, and class of operation—Continued 


Sand—Continued 
A ———r 
Paving 
Btate G polishing 3 OF THENCE 
Commercial overnment-and- 
contractor 
p Value Value 

Ald DORIA ege gees 395,306 | $269, 116 $81, 792 
OPERA (1) oi (1) (i) 
Ig RA 264, 532 272, 021 95, 015 
ATEBDSAR aon 419, 279 352, 589 i 29,375 
AU A 4, 628, 940 | 3, 661, 058 529, 857 
A A PS 34, 419 , 045 96, 214 
Connecticut.......... 390, 263 265, 592 7,0 
baten (1) ($ EIIE CEE PA EA PEENE A 
MIO A el. 423, 841 268, 190 15, 750 
A PRAT A 324, 461 O A 
ALO AIN AA A 2, 127 
EA A Te 14, 347 11,345 221, 289 
o OS A 2, 229, 892 | 1, 682, 674 
ORDA Zeie eg 1,737,815 | 1,329, 185 4, 128 
1 474,178 | 348, 492 243, 543 
CARAS: cin agegee Se , 660, , 127, 223 185, 959 
Kentucky......-.-.-.- 346, 852 215,110. [2 22: PA O osa SESS 
Louisigna.. 2:2. 755, 363 900,058 |... O [o Suo o | eer uuo A SRA 

IA gege (1 O (1) (1) 

E Maryland............ 1, 555,010 | 1,872, 046 118, 004 
Massachusetts........ 783, 361 638, 137 172, 197 
Michigan............. 3, 201, 993 | 2, 681, 402 97, 600 | 242, 443 06, 940 |........ "e 
Minnesota 638,706 | | 422, 713 28,534 | o CU San Kee 
MigetssiDDL Ze o gege 192, 941 114, 470 162, 104 AA, AA A A 
MISCO Fic eege ari 776, 220 572, 466 24,180 | 186,547 | 302, 216 (9 (1) 
Montana. LL coo ens 40, 374 42, 041 89. 402 Sl AE AA A EE 
NobDraskKa.....-=-=-»<==== 111, 019 75, 470 20, 828 675 450 |........ deir oue 
i as sre ges 17, 246 35, 118 A O AS c eme 
New Hampshire...... 79, 650 41,050 44,98] A O A A 
New Jersey........... 1, 167, 790 870, 996 4 42 | 126,254 | 372,507 | 28,821| $51, 997 
a do AP AT PO Se EA 154, 028 1,076 5180 ME, cece 
New York............| 5,221, 207 | 4,312, 898 98.081 AA AA PEA A 
North Carolina....... 334, 393 173, 967 924, 022 (1) (D-- PS AAA 
North Dakota........ 55,310 49, 018 501 rt EE, E, EEN WEE 
ONO- O TAR 3, 099,025 | 2,756, 791 10, 161 VM 6 66, 486 | 209, 456 
Oklahoma............ 386, 691 279, 704 49, 525 1 Et: ` E AS 
0 A 375, 521 407, 165 Eri: AA E A A 
Pennsylvania.........| 2,454,991 | 3,059, 617 |...........].........- 334,915 | 675, 615 () (1) 
ATA AI A) A  () [X O A A A A 
Rhode Island......... 82, 681 74,1011 «0 S. AN AO EA [nme aS 
South Carolina....... 50, 026 14, 604 7,395 (1) d E A EE? 
South Dakota........ 373, 594 301, 971 138, 022 1... osos [oracula WE Sore. 
Tennessee............ 554, 537 535, 422 38, 300 18, 070 25, 386 (1) (1) 
AN UA 1, 998, 749 | 1,672, 060 65, 808 48,389 | 285,374 |........].......- 
Hatz rca 132, 550 109, 499 24,140 AAA A A EEN 
Vermont. :::..:22...-. 61, 566 35, 108 23, 000 37, 561 193,781 lociones [bssscona 
Virginia....------.-.- 904,666 | 470,568 38, 227 f i () o 
Washington.......... 363, 705 249, 093 81, 823 l LA E AA TE 
West Virginia........ 789, 857 982,354 |...........]--.......- 1 1 49,774 | 57,212 
Wisconsin............ 109, 024 493, 103 | 1,003,827 | 308, 513 i 1 E AS 
Wyoming............ (!) 1 270,140 | 122,245 |.......... AA A A 
Undistributed !....... 170, 624 153, 053 560,340 | 247,480 | 183,656 | 450,876 |326, 459 | 473,017 

ORAL AAA 40, 789, 625 |34, 531, 691 |12, 452, 000 |4, 761, 000 [1, 470, 912 |3, 111, 649 |471, 540 | 791, 682 


i Figures that may not be shown separately are combined as “‘Undistributed.” 
3 Includes 549,955 tons of blast sand valued at $1,875,775. 
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TABLE 4.—Sand and gravel sold or used by producers in the United¥States in 
1951, by State, use, and class of operation—Continued 


Sand—Continued 
State Engine Filter Railroad ballast 3 Other í 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
Alabama..................- (!) (D. O A A (1) (1) 22,409 | $46,728 
y A OS AE AAA E A O i Uc mE 1) (1 
AFIiz0n8......29 29 9 0c26 (n D. A AA E A d y 
Arkansas................... 1 d EA EN ENDE a VM 1 a 
California. ................. 1) d 10, 310 1) 1 433,400 | 260, 833 
Colorado................... 1) D PASA EA. 5,544 | $5, 251 (1) (1) 
Connecticut.......-.------- 3, 511 $3,511 | 5,861 | 2,977 |...-.--..-]..---..- 19, 018 7, 607 
Delaware..................- 58, 434 310900 |. oi A II E A eet 
Florida. ee (3) A PR O 0 (1) (1) (1) 
EIERE ee 39, 860 16, 767 () Qe A es 109, 449 | 119, 318 
A E SEA EE E AS AA PA ÓN 
A A lee ee 6, 4,200 le odes (eee et een 14,000 | 7,000 18, 050 11, 500 
Ilinois................... 119,536 | 116,099 | 9,803 130,318 | 81,525 | 385,353 | 638, 134 
Indiana.................-.. 131, 732 DOS E EE 207,335 1126, 501 (1) (5 
VOWS AN 41, 006 47, 168 VM 19,884 | 11,010 | 167,737 89, 402 
Kansas....................- 130,275 | 102,356 1 240, 185 | 77,416 82, 989 32, 786 
Kentucky.................. 96, 093 86, 339 |........|..-..... VM t AMORES VE 
Louisiana...........-----.-- 7,798 6,737, |: sss sos loss os 1 1) (1) (1) 
Masini ri (5 E AAA A A A CA PA 
Maryland................-- 0) Do O gee sti DEE A EE 6, 000 1, 500 
Massachusetts.............. 30, 860 18, 513 | 23,824 | 14,390 |........-.[----.-.. 55, 659 37, 767 
Michigan................... 100, 812 58, 458 |........|.......- (1) (1) , 868 23, 011 
Minnesota................-- 53, 975 48, 384 (!) 110, 520 | 35, 025 12, 444 6, 707 
Mississippl................- (5 OMM A A A med i (n 
SEIL 19, 623 12,719 | 1,500 (1) (1) 1 1 
a AAA eee twat eee ee eae asks A Jeep aues AS 17, 370 7,761 
ebraska................... 73, 504 37,742 |- 22 VE 4,560 | 1,824 20, 6, 251 
NAAA A lode cece cette emu lao eee A (1) () 
New Hampshire............ (1) (1) Ook oq AAA A E USER CRAS 
New Jersey.............--.. 23, 075 16, 957 | 40,139 1120, 831 |..........].......- 33,002 | 117,223 
New Menxico...._........--|----------|---------- Epis PA AO PA 6, 303 2, 839 
New York................-- 78, 162 59,303 | 34, 745 33, 273 | 16,636 | 183,700 | 112,382 
North Carolina............- 22, 113 , (1) 1) Q) 33, 769 , 880 
North Dakota: .c.socesunoca lees loca 1,709 | 8,544 |..........]....-..- 2, 421 627 
Dl coat 60,915 | 106,457 | 11,027 5,074 | 2,470 | 194,465 | 225, 427 
Oklahoma.................- 49, 009 81,321 Oyo D. O O A A 56, 753 57, 653 
OIegon.-....21..-2 Stee 20, 852 8,987 |........ E A EH 1, 104 1, 303 
Pennsylvania..............- 297,061 | 647,302 QNEM ONE Uem Des ,425 | 405,837 
NA IAEA AA A A CA A sis acd seis s Qi eee eas 
Rhode Island...............].......... AAA eran: erp A osa vA AN 
South Carolina............. 5,365 2, 147 (D. qu A A A (1) (1) 
South Dakota... AA PA A AA 2,942 | 2,558 3, 067 3, 067 
Tonnessee.................- » 242 27, 363 (1) 19, 197 | 39, 287 26, 809 31, 939 
Ke EE 57, 573 38, 853 | 26, 371 2,606 | 1,081 6, 222 6, 586 
A e () (1) -> [eus ey PA errereen (4) (1) 
Vermont...---.-...-------- 2, 827 2,002 [ilumine [ieee GE 910 350 
Virginia WEE (1) O ES A LO AA 91, 425 74, 493 
Washington................ 15, 281 12, 525 A EE 662 746 54, 568 39. 751 
West Virginia.............. 239,413 | 390,487 |........|........|..-..-..-.]. -....-- 120, 664 | 332,057 
Wisconsin.................. ( d VM () 18,881 | 9,684 | 168, 641 87, 550 
Wyoming..-....-2-------00 (! (D^. A AAA eet ae ce Pee CA PA 
Undistributed 1..............| 395,216 | 290,485 | 37,450 [111,109 | 272,788 |186,738 | 217,956 | 281,810 
Total: :- eere eic 2, 208, 903 |2, 339, 763 |202, 739 |484, 724 |1, 087, 669 1604, 841 |2, 793, 226 |3, 102, 669 


1 Figures that may not be shown separately are combined as “Undistributed.”” 
3 Includes 140,011 tons of ballast sand valued at $17,145, produced by railroads for their own use. 


* Includes 263,997 tons of sand valued at $78,686, used 


y railroads for fills and similar purposes. 
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TABLE 4.—Sand and gravel sold or used by producers in the United States in 
1951, by State, use, and class of operation—Continued 


Gravel 


Building 


State Government-and- 


contractor 


Government-and- 
contractor 


Commercial 


Commercial 


Short 
tons Value 


546, 851 $489, 029 


— zm zm mm mm eee lee e em es ween 
wer mm mp mm e zs le e e e eg ep ep e ge 
— zm zm zm mm em mm om zs le e e e e ep e em e 


e mm mm wm vm mm vm mm mm mm zm mm em zm zm zm LJ o zm zm zm zm zm zm mm zm zm ls zm mm zm zm zm zm zm zz lz zm zm zap e em o o le e e e er e e eelee ege g e eeele ee ae e ee ee 


7 EE 324,130 309,079 

Illinois: eegen ge e 4,722,169| 3, 930, 203 

A A 1,810;:338] 1,582 EE -....--- 3, 483, 7 

AMA 693, 955| | 994,802|.........]........- 

ETa scores 163, 913 146, 211 

ATACA a A 489, 608]. - 578, DIO lecrocinislonooccoso 

Louisiana. ------------ 1, 587, 010] 1,909, BAL se seess, we mee 

DER ar at 93, 931 57, 854 

Maryland 2-2... 22 1.297, 098) 1, 745, 8001... 2. -2.1.-...-.-- 

Massachusetts......... 2,160, 651| 1, 955, 799 

MICRA crasas 252 3, 345, 704| 3, 170, 750 

Miudesofa.......---..- 1, 041, 830| 1, 441, 733 

Mississippi. ........... 752,777| 729,522 

pb ++ i22 as 1, 087, 205) 1, 016, 319 

AO ici 226, 479 "290, 42412, 458, 351|2, 471, 699 

Nebraska... 2. nonne 1, 765, 074| 1, 373, 334 6, 250 2, 000 

Nevada..... CHASE 37,818 72, 047 10, 537 

New Hampshire.. anos 34, 580 PARA A 

NOW.JOtéby Asics os 818,078) "OBL BEE élu tee 

New Mexico........... 389, 489| — 360, 200 045 

NOR.) ae 3, 399, 137| 3,997,114! 58,847 

North Carolina........ 346,125} 485,262} 64, 665 

North Dakota......... 418, 583) 622,857 4,778 

OWS IR ERA 85128,0811 3, 201, OO orale cono. 

Oklahoma............. 108, 218 92 DOMI Lue xe A 

OT OD os=acar=raratos 1,156,707| 1, 240, 815 j A 

Pennsylvania.......... 3, 803, 824] 4,873, 097|.........]........- 

JA a 4 AURA, Ye SA Week see he Qu (0) a AA Je We 

Rhode Island.......... 50, 230 40, 9385 MPA, o rrr 136, 441| 201,607 

A A AS A AA PER, A PES E AR 

South Dakota......... 32,125 32, 830| 84,883 1,086,851| 750,303 

Tennessee............- 673,076|  904,540| 53,188 958,018| 843, 904 

p.07 hIMNTE TION Se 4, 540, 934| 5, 419, 777 1, 032 3, 361, 716| 3, 676, 833 

Ti PR EE 331,474|  270,539| 17,604 72,043| | 426, 152 

A PRA 22, 991 AA A 140, 289 126, 259 

MIO rosca 1, 215, 396| 1, 831, 915]... -| 1, 625, 387| 2,003, 599 

Washington ........... 1, 991,081} 1, 640, 812 1, 005, 336| 992,147 

West Virginia......... 816, 147| 1, 088, 374|- - 613, 357 846, 096 

Wisconsin............. 1,811,616| 1, 375,320] 365, 8, 523, 599| 2, 283, 007 

Wyoming......-.----- 58, 057 06, 652 bt 321, 057 243, 545| 1, 428, 4 

Undistributed i aa 40, 184 82, 516/1, 594, 307 916, 375 119, 000} 177,800 
Hotel geess 


1 Figures that may not be shown separately are combined as “Undistributed.” 


1126 


MINERALS YEARBOOK, 1961 


TABLE 4.—Sand and gravel sold or used by producers in the United States in 
1951, by State, use, and class of operation—Continued 


Gravel—Continued 


Sand and gravel 


Total Government- 


Puerto Rice PR PA A PA AAA IA RAMOS 


Other 9 
Short 
tons Value 
66,060| $67, 167 
2, 504 5,771 
2, 220 2, 226 
(1) 
367, 609| 241, 90 
10, 000 6, 000 
117, 169 45, 115 
122, 401 45, 604 
31, 060 15, 637 
69, 616 55, 015 
26, 586 38, 410 
2,371 6, 310 
D lo ` 
75,975| 47,558 
61, 519 33, 669 
32,164| 25,943 
150, 417 53, 942 
8, 026 4,730 
16, 086 4, 343 
225, 080 53, 934 
1,176 2, 104 
7, 210 6, 298 
"75, 716] 165,247 
3, 151 , 419 
400, 886] 212, 730 
507 36, 982 
9, 783 29, 563 
ona’ 260|1, SCH 138 
2, 520 2, 709 
65, 885 51, 396 
53,855; 95, 653 
1,515 260 
36,212) 42,502 
27,303 19, 124 
1, 157 1,157 
711, 425 324, 920 
- 601,059| 201,987 
- 10.900 3,189 


Total commercial and contractor 
Ene Value Value 
3, 085, 748| $2, 674,078 $132, 402 

(1) 1) (1) 
1, 545, 544| 1,690, 223 513, 122 
2, 423, 038| 2,399, 931 1, 169, 183 
37, 651, 365| 34, 566, 260 6, 713, 575 
"365, 452| 1,202, 568 3, 249, 921 
2, 085, 308| 1, 651, 580 109, 321 
353, 313| 278, 85, 000 
4, 358, 573| 4, 269, 182 31, 500 
1, 219, 231] 1,040, 561 1, 000 
5, 710 
1, 307,815] 1,129,049 1, 842, 215 
19, 627, 433| 18, 881, 263 265, 239 
10, 707, 617| 8, 654, 502 109, 344 
5,203, 443| 4,611,213 1, 305, 737 
6, 167, 690| 4,234,173 513, 371 
368, 087| 2,291,776 143, 023 
6, 098, 898| 7, 262, 749 156, 821 
1,389] 350,810 1, 466, 507 
6, 232, 537| 7,804, 378 276, 473 
6, 054, 394] 4,880, 479 712, 161 
21, 256, 746| 18, 309, 858 2, 666, 774 
, 953, 847) 5, 131, 235 877, 759 
, 404, 583! 1,890, 584 388, 450 
6, 027, 503| 5, 419, 034 550, 815 
1, 486, 779| 1,117,818 5, 084, 070 
4, 412, 328] 3, 172, 350 05, 059 
756, 843| 1, 484, 732 1, 172, 922 
274,553| — 213,032 304, 295 
6, 629, 017| 9,102,916 3, 136 
810,253] 736,152 351, 705 
19,308, 532| 18, 932, 473 352, 826 
3,378,455| 2,919,006 1, 516, 696 
1,401,032| 1,348,645 791, 821 
19, 074, 181| 21, 221, 594 173, 297 
2,164,382| 2,103,710 217, 943 
5,257,727, 5, 569, 625 3, 547, 718 
15, 224, 746| 21, 403, 286 85, 254 
99, 657 

(1) (1) (1) 
266, 447| 116,278 22, 980 
1, 946, 801| 1, 530, 408 971, 932 
020, 593| 4, 922, 051 264, 566 
14, 657, 441| 14, 775, 101 876, 430 
, 285, , 068, 183 1, 200, 567 
297,771| 240,093 406, 609 
5,039, 499| 5, 471, 269 279, 140 
6, 544, 225] 4,837, 023 2,758, 814 
4, 550,167| 8, 185, 980 128, 215 
10, 957, 431] 7,804, 939 4, 587, 625 

560,990] 439, 517 , 201, 
533, 223| 746.346 3, 568, 951 


a xi a E 


State Railroad ballast 5 
Short 
tons: Value 
Alabama............ (1) (1) 
BE E ct 
Artzong 1,114) $1,114 
Arkansas............ 228, 074] 188, 902 
Californía..........- 141,072, 97,017 
ën secco A A EE E 
Connecticut......... 61, 344| 37,179 
IB a AA AAA PA A los bes 
Florida.............. 4,371 4, 415 
aj. Mee EE PA A D 
Idaho............... 53,200| 12,141 
Illinois. . ............ 1,014, 124| 546, 136 
Indiana............. 61, 531| 574, 518 
OWA. A 88,318) 46,932 
Kansas......--.---.- 1) (1) 
Kentucky........... 440, 528| 364, 333 
Louisiana........... 54, 471 , 288 
dli... cocus 136, 273| 64,502 
Maryland...........|......... |]. -....-.. 
Massachusetts....... (0) (!) 
ichigan............ 534, 509) 481,721 
Minnesota........... 986, 644| 400,193 
Mississippi.......... 103, 479) 34,971 
Missouri............ 397,986| 240,315 
Montana............ 311,321| 209,377 
Nebraska............ 31,882| 18,893 
Nevada............. 270, 102} 232, 590 
New Hampshire..... 14, 672 2 
New Jersey.......... O) o 
New Mexico......... 51,562| 48,984 
New York........... 39,740| 41,194 
North Carolina...... 122,702| 99,807 
North Dakota....... 345,099) 85,044 
Obl de uns unuel 809, 672| 555, 018 
Oklahoma........... 8,0 1,875 
Oregon .............. 305, 807| 238,024 
Pennsylvania........ 84,193| 53,341 
Rhode Island d AAA A PA Res 
South Carolina......{.-..--....]-.------_]---------].-.------ 
South Dakota....... 66,844] 27,488 
Tennessee........... 255,240| 209,716 
'"UTe18$:.... 2222222 1, 116, 712 817, 601 
Utah dcecocetere 85,9 46, 690 
MErmontaco cocos A E croi a PEN 
Virginia. uci cenam A 
Washington......... 905, 688| 417,008 
West Virginia....... 92,336| 86,41 
E oc 1,018,815| 451, 943 
o acid 129,615} 75,571 
Undistribated a 209, 512| 117, 245 
Total... 


1 Figures that may not be shown separately are combined as “Undistributed.” 


3 Includes 4,100,872 tons of ballast gravol valued at $1,709,860, 
* Includes 904, 402 tons of gravel valued at $244,119, used by r 


roduced by railroads for their own use, 
oads for 


s and similar purposes. 
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Government-and-Contractor Production.—As indicated in figure 2, 
the output of sand and gravel from noncommercial or Government- 
and-contractor operations in 1951 was 29 percent of the total tonnage 
compared with 30 percent in 1950 and 28 percent in 1949. The value 
of this output was 16 percent of the total dollar value of production 
compared with 18 percent in 1950. 
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FIGURE 2.—Sand and gravel sold or used in the United States by producers, 
1935-51, by class of operation. 


TABLE 5.—Sand and gravel sold or used by Government-and-contractor pro- 
ducers in the United States,! 1947-51, by uses 


Sand - Gravel Total Govern- 


ment-and-con- 
tractor sand and 


Building Paving Building Paving gravel 
SC Quant Q i Q ] i i 
uanti- uanti- uanti- Quanti- Quanti- 
ty (thou- Value ty (thou- Value ty (thou- Value ty (thou- Value ty (thou- Value 
sand (thou- sand (thou- sand (thou- sa (thou- san (thou- 
short nd short | Send short sand short | Sand short | Sind 
tons) dollars) tons) dollars) tons) dollars) tons) dollars) tons) dollars) 
IN a 1, 551 717 6, 049 2, 316 2, 208 1,541 | 65,289 | 29,923 | 75,097 34, 497 
194872 S 1, 529 811 7,336 3, 452 5, 487 8, 405 71, 411 33, 510 85, 763 41,178 
1949.._.-.- 1, 604 959 7, 424 2,820 3,133 2, 235 75,738 31, 093 87, 899 37, 107 
1950.....- 2,759 1, 675 11, 159 4, 286 5, 216 4,510 93, 765 43,245 | 112, 899 53, 716 
dr 2, 767 2,065 | 12,452 4, 764 7, 665 6,906 | 92,917 | 39,914 | 115, 801 53, 649 


1 Includes Alaska, Hawaii, and Puerto Rico. 
802512—54—— —72 
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States reported 53 percent of the total Government-and-contractor 
output in 1951, counties 30, Federal agencies 15, and municipalities 2. 


TABLE 6.—Sand and gravel sold or used by Government-and-contractor pro- 
ducers in the United States,! 1948-51, by type of producer 


Type of producer 


Construction and maintenance crews.. 43, 586 48,742 | $0.33 | 42, 423 $0. 35 

Contractors. .......................- 44, 313 04, 157 .59 | 73, 378 . 53 
Total A cece eset Sees 85, 763 87, 899 112, 899 .48 |115, 801 . 46 

A A SEDES 45, 166 55 | 44, 354 é 61, 798 .50 | 61,378 

Counties. A Een ee sues 32, 260 .32 | 33, 822 .31 | 37,841 .30 | 34, 249 37 

Munlcipalities....................... ,881 .41| 2,131 2, .54 | 2,1 .47 

Federal agencies..................... 6, 456 .83 | 7,502 11, 151 .89 | 18,020 77 
TOM isis 85, 763 .48 | 87, 899 112, 899 .48 |115, 801 » 46 


1 Includes Alaska, Hawali, and Puerto Rico. 


DEGREE OF PREPARATION 


A large proportion of the output of commercial sand and gravel 
plants (89 percent in 1951), consists of prepared material, whereas 
Government-and-contractor production is chiefly an unprepared or 
bank-run product. As indicated in table 7, the latter group of pro- 
ducers used 61 percent of its output in unprepared form in 1951. 
The table shows that the relationship in both groups in 1951 varied in 
small degree from those of 1950. 


TABLE 7.—Sand and gravel sold or used by producers in the United States,! 
1950-51, by class of operation and degree of preparation 


1951 


Quantity Average Quantity Averago 
l value per value per 
Short tons ton Short tons | Percent | '9n 
Commercial operations: 

Prepared....................-. 232, 761, 019 255, 411, 451 89 $1. 03 
Unprepared................... 24, 705, 612 30, 408, 053 11 , 53 
Total. EG 257, 556, 631 285, 819, 504 100 . 98 

Government-and-contractor oper- 

ations: 

Prepared....................- 41, 935, 000 45, 488, 000 89 . 80 
Unprepared................:..|] 70,904,000 70, 313, 000 01 . 24 
Tollos ee dia 112, 899, 000 116, 801, 000 100 46 
AT IOTER UN UNES 370, 455, 000 |.......... ` 401, 620, 000 |.........- . 33 


! IncludesjAlaska, Hawaii, and PuertojRico. 
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SIZE OF PLANTS 


The average plant output of commercial operators, except railroad 
plants, was about 120,000 short tons in 1951 compared with 101,000 
in 1950 and 92,000 in 1949. Plants producing between 100,000 and 
200,000 tons in 1951 supplied 20.1 percent of the total output. As in 
other recent years, this is the most productive group of plants. The 
number of small plants producing under 25,000 short tons decreased 
from 890 to 759, and those producing 25,000 to 50,000 tons decreased 
from 478 to 381. The trend toward larger producing units continued 
in 1951, when the number of plants with an output of over 1,000,000 
tons increased from 22 to 27, with a total increase in output for this 
group exceeding 10,000,000 tons. Details of output, by size groups, 
are shown in table 8, 


TABLE 8.—Comparison of number and production of commercial sand and gravel 
plants in the United States, 1950-51, by size group ! 


Plants 1 Production 


Production 
Size group, in short tons 


Per- 

sand 
short OAM 

tons 
Less than BEE .6 8.6 32. b 7,604 2.7 
25,000 to less than 50,000. .......- ul 6.8 881 16.3 13, 734 4,9 
50,000 to less than 100,000........ .0 12.3 435 18. 6 31, 006 11.1 
100,000 to less than 200,000. ...... 7 20. 5 394 16.8 56, 318 20.1 
. 200,000 to less than 300,000....... H 14.1 146 6.2 5, 638 12.7 
300,000 to less than 400,000....... .9 9.9 81 3. 5 27, 694 9.9 
400,000 to less than 500,000. ...... .2 5.5 49 2.1 21, 528 7.7 
500,000 to less than 600,000....... .9 4.8 30 1.3 16, 423 5.8 
600,000 to less than 700,000. .....- 0 8. 5 17 et 11,016 8.9 
700,000 to less than 800,000. ...... :2 1.7 10 .4 7,974 2.6 
800,000 to less than 900,000....... .1 1.4 5 .2 4, 291 1.5 
900,000 to less than 1,000,000......- .3 2.7 4 .2 3,836 1.4 
1,000,000 and over.............-.. 9 13. 2 27 1.2 43, 953 15.7 


2,500 | 100.0 | 252,381 


o 


ja 
e 
e 
o 
N 
E 
fe 
e 
o 
e 
Ge 
pad 
Or 
pub 
e 
o 
e 


1 Excludes operations by or for States, counties, municipalities, and Federal Government agencies as 
follows—1950: 835 operations with an output of 112,899,000 tons ol sand and gravel; 1951: 750 operatlons, 
115,801,000 tons. Excludes operations by or for railroads as follows—1960: 142 operations with an output 
of 5,175,000 tons of sand and gravel; 1951: 131 operations, 5,504,000 tons. Includes Alaska. 

y Includes a few companies operating more than 1 plant but not submitting separate returns for individual 
p S 


METHODS OF TRANSPORTATION 


Of the total output of sand and gravel in 1951, 41 percent was moved 
by truck from commercial plants. Assuming the entire output of 
Ee operations to be moved by truck, 70 
percent of the domestic sand and gravel output was so transported, 
compared with 71 percent in 1950. Railroads carried 20 percent, the 
same as in 1950. Shipments by waterway, a method important in a 
few areas, remained at 6 percent, and unspecified transportation in- 
creased from 3 to 4 percent. As shown in table 9, at least 90 percent 
of the total tonnage shipped (commercial and Government-and-con- 
tractor) moved by truck or rail. 
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TABLE 9.—Sand and gravel sold or used in the United States,! 1949-51, by method 
of transportation 


1949 1950 1951 


Thousand |Percent| Thousand |Percent| Thousand |Percent 
short tons | of total | short tons | of total | short tons | of total 


EP A A a scd oe a q O0QEQEQoQo yq» Ó E_Q_>2 E o »z»zz-_ z EQ OE EEE O0 E Am 


Commercial: 
TUCK AAA A aE 131, 725 41 150, 892 41 166, 992 41 
Ree , 035 22 72, 489 20 80, 062 20 
Waterway . cs auccoececouenene deze uu 19, 253 6 22, 618 6 23, 617 6 
A Easter 10, 192 3 11, 557 3 16, 148 4 
Total commercial. .................. 231, 205 72 257, 556 70 285, 819 71 
Government-and-contractor:? Truck...... 87, 899 28 112, 899 30 115, 801 29 
Grand total..................-.-..-. 319, 104 100 370, 455 100 401,.620 100 


1 Includes Alaska, Hawail, and Puerto Rico. 
1 Entire output of Government-and-contractor operations assumed to be moved by truck, 


EMPLOYMENT AND PRODUCTIVITY 


The total number of men employed in the sand and gravel industry 
in the United States during 1951 averaged about 27,000 compared 
with about 26,000 in 1950. The average number of days worked in- 
creased from 238 to 241. The average number of hours per man per 
day was the same in 1951 as in 1950, but the output per man per shift 
increased from 41 to 43.9 short tons. The highest production per man 
per shift was in the Michigan-Wisconsin area, followed in order by 

ew York, California-Nevada, and the North Dakota-South Dakota- 
Minnesota areas. Table 10 gives a breakdown of employment and 
production of commercial sand and gravel plants, by regions. 
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TABLE 10.—Employment and average output per man in the commercial sand 
and gravel industry in the United States, 1947-51, by regions ! 


Employment Production (short tons) 
Time employed 
Average 
ee per man 
Bnenours Commer- 
“ee | mota cem 
0 sand an 
num- Aver- 
ber man age gravel 
of man Total 
days er 
ay 
Nee 246 |5, 218,164 | 8.7 [45,376,180 |179, 664, 522 
(EE 246 [5,389,167 | 8.6 |46, 103, 345 |200, 706, 763 
1949 A inusenietsssn 232 15,336,711 | 8.7 |46, 286, 039 |199, 655, 709 
1950 
Maine, N. H., Vt, R. L, 

Mass., and Conn......... 217 | 203,067 | 8.5 | 1,731,961 | 9,812,123 | 45.9 | 5.4 
ING Y. 29i cece sce 233 00, 8.3 | 2,497, 631 | 15,878, 554 | 52.8 | 6.4 
Pa., N. J., and Del......... 268 | 662,479 | 8.5 | 5,652, 551 | 21,045, 448 | 31.8 | 3.7 
W. Va., Va., Må., and D. C.| 1,71 254 | 434,436 | 9.0 | 3, 916,817 | 10,858,056 | 25.0 | 2.8 
8. C., Ga., Ala., Fla., and 

¡E A A 264 | 268,507 | 9.1 | 2,434,521 | 8,978,045 | 33.4 | 3.7 
N. C., Ky., and Tenn...... 1 260 | 266,351 | 9.1 | 2,425,746 | 7,620,109 | 28.6 | 3.1 
Ark., La., and Tex. ........ 279 | 665,735 | 9.2 | 6,133, 414 | 22, 285, 33.5| 3.6 
A 228 | 427,194 | 8.7 | 3,709, 496 | 14, 508, 931 | 34.0 | 3.9 
Ill. and Ind................. 235 | 525,549 | 8.4 | 4, 423, 427 | 25,239,236 | 48.0 | 5.7 
Mich. and Wis............. 200 | 434,808 | 8,9 | 3,886,811 | 25, 763, 121 | 59.83 | 6.6 
N. Dak., 8. Dak., and Minn. 162 | 113,762 | 9.2 | 1,043,080 | 6,605,312 | 58.1 6.3 
Nebr. and Iowa............. 211 157,829 | 9.4 | 1,482,332 | 7,911,288 | 50.3 | 5.3 
Kans., Mo, and Okla. ..... 242 P 8.6 | 2,245,099 | 11,078,490 | 42.5 | 4.9 
W yo., Colo., N. Mex., Utah, 

and Aríiz.................. 208 | 130,871 | 8.5 | 1,110,508 | 4,732, 405 | 36.2 | 4.8 
Calif. and Nev.............. 250 | 663,042 | 8.2 | 5,453,921 | 33, 609, 269 | 50.7 | 6.2 
Mont., Wash., Oreg., and ; 

o Rias 190 | 256,958 | 8.2 | 2,103, 427 | 10, 999, 531 | 42.8 | 5.2 
Total coccion ets 238 |5,771,740 | 8.7 |60, 250, 732 |236, 420, 288 | 41.0 | 4.7 
ooo |e a | ——|_ o | 
1951 
Maino, N. H., Vt., R. I., 
Mass., and Conn......... 222 | 186,173 | 8.7 | 1,611,343 | 9,126,864 | 49.0 | 6.7 
E lE EE 238 | 270,668 | 8.4 | 2,347, 443 | 15, 512,790 | 55.5 | 6.6 
Pa., N. J., and Del......... 267 | 670,201 | 8.7 | 5,824, 485 | 21,720,144 | 32.4 | 3.7 
W. Va., Va., Md., and D. C. 264 | 428,898 | 8.9 | 3,800,624 | 11,634,653 | 27.1 | 3.1 
B. C., Ga., Ala., la., an 
EE 277 | 296,171 | 9.1 | 2,705,217 | 11,246,126 | 38.0 | 4.2 
N. C,, Ky., and Tenn...... 262 | 269,545 | 9.5 | 2,552,460 | 9,538,040 | 35.4 | 3.7 
Ark., La., and Tex......... 263 | 681,552 | 9.1 | 5,296,383 | 20,029, 109 | 34.4 | 3.8 
Ohio... 02... 2... 255 | 491,316 | 8.7 | 4,285,695 | 18,060,315 | 36.8 | 4.2 
Ill. and Ind................. 250 | 549,788 | 8.5 | 4,649,775 | 28,846,950 | 52.5 | 6.2 
Mich. and Wis............. 213 | 481,550 | 8.9 | 4,274, 29, 522, 258 | 61.3 | 6.9 
N. Dak., 8. Dak., and Minn. 163 | 145,116 | 9.2 | 1,329,020 | 7,760,005 | 53.5 | 5.8 
Nebr. and Iowa............. 217 | 148,619 | 9.5 | 1,410,108 | 7,762,284 | 52.2 | 5.5 
Kans., Mo., and Okla...... 231 | 295,139 | 8.3 | 2, 463, 123 | 12, 641, 569 | 42.5 | 5.1 
Wyo., Colo., N. Mex., Utah, 

and Ariz.................. 200 | 116,635 | 8.3 966,856 | 4,940,508 | 42.4 | 5.1 
Calif. and Nev.............. 249 | 697,787 | 8.3 | 5,819,250 | 38,012,750 | 54.5 | 6.5 
Mont., Wash., Oreg., and 

Le A O 190 | 245,449 | 8.3 | 2,031, 167 | 12,063,618 | 49.1 | 5.9 
Total........-...----- 241 |5, 883,607 | 8.7 |51, 367, 929 |258, 335, 982 | 43.9 | 5.0 
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» 1 Excludes plants operated by or directly for States, counties, municipalities, and Federal Government 
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CONSUMPTION 


Sand and Gravel for Construction.—The demand for sand and gravel 
by the construction industry in 1951, as indicated by shipments 
from commercial plants, continued the upward trend that character- 
ized 1950. Building sand sales increased 5 percent, paving sand 12 

ercent, building gravel 10 percent, and paving gravel 15 percent. 
hese increases reflect an accelerating activity in building. 
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FIGURE 3.—Quantity of sand and gravel produced compared with total con- 
struction (value, adjusted to 1939 prices), and concrete pavements (contract 
awards, square yards) in the United States, 1935-51. Data on construction 
from Statistical Abstracts of the United States, and on pavements from Survey 
of Current Business. 


Industrial Sands.—The output of nearly all classes of industrial 
sands increased in 1951: Molding sand 12 percent; glass sand 7 per- 
cent; grinding and polishing sand 14 percent; fire and furnace sand 
26 percent; and engine sand 10 percent. Such advances were to be 
expected because of the high level of industrial activity. Sales of 
filter sand, however, declined 27 percent. 
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Ficure 4.—Production of industrial sands in the United States, 1920-51. 


PRICES 


| The average value for all shipments of sand and gravel in 1951, 
commercial and Government-and-contractor operations combined, 
increased 4 percent over the 1950 average. Moderate gains in unit 
values were recorded for most of the uses, but the increases for fire 
and furnace, filter, and railroad ballast sand ranged from 19 to 24 
percent. The value per ton of total Government-and-contractor 
sales declined 4 percent. 


FOREIGN TRADE? 


Imports of sand and gravel in 1951 (omitting glass sand) were 8 
percent greater in quantity and 18 percent higher in value than in 
1950. Belgium furnished all but a small part of the glass sand, while 
Canada supplied 314,105 short tons of “other sand” and 149,766 tons 
of gravel. Importations from other countries were very small. 


Figures on imports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of 
the U. 8. Department of Commerce. 
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TABLE 11.—Sand and gravel imported for consumption in the United States, 
1942-51, by classes 


[U. S, Department of Commerce) 


Sand 
Gravel Total 
Year Glass sand 1 Other sand ? 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
1042 eege Q) $5 | 408,825 | $297,122 | 146,116 | $60,389 | 554,941 | $357.516 
lr EE 18 363 | 296,262 | 206 145 86, 924 83, 381 383, 204 269, 889 
1044...............-. 5 181 209, 255 129, 632 67, 929 31,208 | 277, 199 161, 021 
1045. aca cai (3) 148 | 200,280 | 126, 102 80, 861 43,976 | 281.141 170, 226 
1946................- 5. 006 9,102 | 262,484 | 194.820 83, 860 25,847 | 351,350 229, 769 
0 A 7 12,632 | 207.481 | 283,884 | 177.244 | 100,665 | 482, 529 397, 081 
hu CC WEE 16, 914 24,134 | 336,898 | 302,117 89, 174 30,411 | 442.980 356, 662 
1049. ................ 11, 491 20.152 | 287,452 | 277,564 135, 227 19, 194 434, 170 316, 910 
1980 lcu esdecccae 9, 191 25.481 | 290,025 | 266,065 | 146,079 29.011 | 445, 205 320, 557 
1081. AA AS 46,278 | 491.424 | 319,584 | 317,205 | 149,766 31,189 | 475,628 439, 818 


1 Classification reads: “Sand containing 95 percent or more silica and not morc than 0.6 percent oxide of 
iron and suitable for manufacture of glass.” 

2 Classification reads: 1942-47: “Sand, n. s. p. f.””; 1948-51: “Sand, n. s. p. f., crude or manufactured.’ 

3 Less than 0.6 ton. 

4 Includes 71 short tons valued at $80,847 from West Germany, believed to consist of a special type of silica 
not ordinarily included with glass sand. 


TECHNOLOGY 


Rejection of all minus-2-inch pit-run material in order to eliminate 
most of the objectionable constituents was a unique characteristic of a 
North Dakota sand-and-gravel operation.? This plant was producing 
coarse aggregate for Garrison Dam. The fine aggregate was being 
produced at another plant using a new type of hydraulic classifier 
known as the Super Sorter. At this operation coarse gravel was being 
reduced to fine sizes with rod mills.’ 

Recovery of sand and gravel from an extensive, although thin- 
bedded deposit, using both portable and stationary equipment was 
described.* Equipment and methods used abroad contrasted with 
those employed in the United States were covered in a description 
of a sand-and-gravel plant at Leeds, England. 

A large-scale operation handling up to 17,000 tons a day was 
described. Flexibility and efficiency in meeting diverse specifica- 
tions are attained by using a radial, belt-conveyor stockpiling system 
at one midwestern plant.’ 

2 Rock Products, Producing Quality Aggregates from Deposit Containing Questionablo Materials: Vol. 
54, No. 11, November 1951, pp. 74-77. 

3 Lenhart, Walter B., Producing Sand for Garrison Dam: Rock Products, vol. 54, No. 11, November 
ee EE award F., Variety of Equipment Produces Colorado River Gravel: Excavating Eng., vol. 
A Maw, Clarence, Produce Sand and Gravel in England: Rock Products, vol. 64, No. 6, J 

aw, Clarence, Producing Sand an rave ngland: Roc roducts, vol. 54, No. 6, Juno 1951, 
PU Lenhart, Walter B., Handling Large Tonnages of Gravel: Rock Products, vol. 54, No. 7, July 1961, 
pp. 56-59, 92, 


? Rock Products, Stockpiling Sand and Gravel is the Answer to Low-Cost Production: Vol. 54, No. 10, 
October 1951, pp. 118-124. 
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Aggregate producers were doubtless interested in the large-scale 
use of fly ash as an additive in concrete used at Hungry Horse Dam 
in Montana. Such use was described in an article on various phases 
of aggregate production.? The economy and convenience of main- 
taining a central repair and spare parts unit to serve a multiple plant 
were discussed.? 

A unique method of ocean-bottom dredging, pipeline conveyance, 
and wet placement of sand fill without subsequent compacting was 
described. The high degree of efficiency that may be obtained in a 
portable sand and gravel plant was exemplified by a South Dakota 
operation." The use of crushed olivine rock as foundry sand was a 
new development in regions like Washington, where silica sands are 
scarce. 

The National Sand and Gravel Association continued its funda- 
mental research on aggregates and related subjects. Work conducted 
in 1951 included freezing and thawing cycles for accelerated weather- 
ing tests, air-entraining problems, and effects of additions of crusher 
screenings to sands. A method was devised for predicting the ap- 
proximate 28-day strength of concrete from a known 7-day strength. 
Some of the accomplishments were outlined in Technical Information 
Letter 87, issued by the National Sand and Gravel Association, 1325 
E Street NW., Washington, D. C., to member companies on December 
19, 1951. 
`£ Lenhart, Walter B., Producing Sand-and-Gravel Aggregates for Hungry Horse Dam: Rock Products, 
vol. 54, No. 2, February 1951, pp. 98-105. 

* Trauffer, Walter E., Preventive Maintenance Pays Off for Lyman-Richey: Pit and Quarry, vol. 43, 
No. i2 June 1951; pp: 85-86. 
tngineoring Nows-Record, Sand Brought Back from Watery Grave Saves Money on Hydraulic Fill 


Jobs: Vol. 147, No. 11, Sept. 13, 1951, pp. 30-33. 
11 Excavating Engineer, Mobile Plant and Crew Make Gravel Pay: Vol. 45, No, 10, October 1951, pp. 


12 Rock Products, Synthetic Foundry Sands: Vol. 54, No. 7, July 1951, p. 84. 


Secondary Metals—Nonferrous 
By Archie J. McDermid? 


A 
GENERAL SUMMARY 


HE SCARCITY of nonferrous metals which had become acute 

in 1950 continued throughout 1951. Secondary production was 

limited only by the availability of scrap for processing. Increased 
receipts of lead and aluminum scrap resulted in higher recovery of 
those metals for 1951 compared with 1950, whereas less copper and 
zinc scrap was available in 1951 than in 1950, and the secondary 
recovery of each was correspondingly lower. ‘To provide adequate 
supplies of metal for military purposes and essential civilian needs, 
Government controls initiated in 1950 were increased in 1951. As 
scrap metals became scarcer prices rose higher, making ceiling price 
regulations necessary. Price ceilings for refined metal were generally 
established by the C onera Ceiling Price Regulation, which set maxi- 
mum prices at the highest prices received by individual producers 
between December 19, 1950, and January 25, 1951, inclusive. The 
large number of scrap items of different compositions and the great 
vari&bility of scrap prices made it difficult to determine and enforce 


TABLE 1.—Salient statistics of nonferrous secondary metals recovered from scrap 
processed in continental United States, 1950—51 


From new scrap From old scrap Total 
Metal ee E gg 
Short tons Value Short tons Value Short tons Value 
1950 , 
Aluminum.............. 167,308 | ! $54, 943, 047 76, 358 | 1 $25, 075, 967 243, 666 | 1$80, 019, 914 
AÁntimony.............. 3, 001 1, 818, 126 18, 771 11, 041, 102 21, 862 12, 859, 228 
Copper. ................ 402, 028 | 204,683, 485, 211 201, 847, 776 977, 230 406, 531, 424 
RT BEE 54, 755 14, 783, 850 427, 520 115, 430, 400 482, 275 130, 214, 250 
Magnesium............. 1 4, 042 1 1, 780, 905 1 5, 434 1 2, 394, 220 1 9, 476 1 4, 175, 125 
Ckel..-...------------ 4, 014 3, 837, 884 4, 781 4, 570, 636 8, 795 8, 408, 020 
e ERE OPEM 11, 298 21, 592, 060 24, 183 46, 217, 098 35, 481 67, 809, 158 
Kat 251, 933 71, 548, 972 74,097 21, 043, 548 326, 030 92, 592, 520 
¿e AA EE 1 374, 988, 892 |.--.-------. t 427, 620, 747 |............ 1 802, 609, 639 
1951 
Aluminum.............. 216, 017 18, 759, 708 76, 501 27, 025, 079 292, 608 106, 684, 877 
Antimony.............. 4, 007 9, 539, 784 19, 036 17, 611, 462 23, 943 21, 151, 246 
Copper................. 474, 158 229, 492, 472 458,124 | 221,732, 016 932, 282 451, 224, 488 
TOA oot sueco speci 76, 452 26, 452, 392 441,658 | 152, 813, 668 618, 110 179, 266, 060 
Magnesium............. 5, 366 2, 629, 340 6, 160 3, 018, 400 11, 526 5, 647, 740 
Nickel.................. 8, 788 4, 297, 4, 814 5, 461, 9 8, 602 9, 759, 829 
Mo too eet 11, 476 29, 440, 252 22, 958 58, 913, 901 34, 434 88, 363, 153 
PING A O ese 246, 203 89, 617, 892 68, 174 24, 815, 336 314, 377 114, 433, 228 
¿yl AAA AAA 464, 238,795 |............ 512, 291,828 |............ 976, 530, 621 


1 Revised figure. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Department of Commerce. 
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cellings for scrap by means of the general regulation. Specific 
ceiling price regulations for most nonferrous scrap metals were there- 
fore established during May and June. In addition to other meas- 
ures used, the National Production Authority reinstituted the Con- 
trolled Materials Plan for copper, steel, and aluminum that had been 
in effect in World War 11. Copper raw materials were placed under 
complete allocation, effective July 13, 1951. 


TABLE 2.—Secondary metals recovered as unalloyed metal, in alloys, and in 
chemical compounds in the United States, 1947-51, in short tons 


Metal 1947 1948 1949 1950 1951 

MT AN ESA 344, 837 286, 777 180, 762 243, 666 292, 608 
Ap REA A 22, 984 21, 592 18, 061 21, 862 
COPD ARA RE ASA aN 961, 741 972, 788 713, 143 977, 239 

Ch Gat criar rin 511, 970 500, 071 412, 183 482, 275 618, 110 
ME REN A A OA 9, 503 7, 553 5, 962 1 9, 476 11, 526 
napi ado AW DO UO EE 9, 541 8, 850 5, 680 8, 795 8, 602 
[BTE ua dii XA RR ri d Ay EE R 30, 054 30, 124 24, 901 35, 481 34, 434 
AN AA A AO nd 310, 793 324, 639 237, 813 326, 030 314,377 


1 Revised figure. 


Increased generation of aluminum process scrap, together with 
about the same quantity of old scrap as in 1950, provided aluminum- 
scrap consumers with enough raw material to increase their 1951 
recovery of secondary aluminum 20 percent over that for 1950 in 
spite of the decline in activity in the second half of the year. The 
rise in secondary lead output for 1951 was due to increased consump- 
tion of used battery plates and drosses. Scarcity of scrap, followin 
establishment of price ceilings, depressed operations in copper an 
zinc scrap enough to lower total secondary recovery for each below 
that in 1950. 


SCOPE OF REPORT 


Table 3 classifies the plants canvassed in nonferrous secondar 
metal surveys by type of operation and kind of material consumed. 
Plants have been recorded in more than one column if they used scrap 
items of more than one base; some smelters are listed as lead smelters, 
aluminum smelters, and copper smelters because they consumed lead-, 
aluminum-, and copper-base scrap. In the same way, some foundries 
have been counted as both aluminum and brass foundries. The 
tabulation of plants in some categories is subject to limitations. 
The large number of foundries and the small size of many of them make 
it impossible to obtain reports from all units. On the other hand, a 
few large corporations operating more than one plant prefer to file 
consolidated reports, in which the number and location of plants are 
not given. As a rule, response by the larger plants is excellent, so 
that coverage of quantities of metals consumed is better than coverage 
of plants. 

The increase in primary aluminum plants from 32 in 1950 to 51 
in 1951 results both from better coverage of and an increase in fab- 
ricating plants. There was also better coverage of aluminum found- 
ries in 1951. The 131 secondary aluminum smelters include 56 
alloy-ingot makers classed by NPA as limited smelters because their 
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TABLE 3.—Number and classifloation of plants in the United States consuming 
nonferrous scrap metals, refined copper, and copper-alloy ingots in 1951 


Type of materials used 


Kind of plant 

Aluminum | Copper Ten end Zinc NUDO 
Primary planis:..:...-el pe dais !51 216 gl cR m RECEN 
Secondary smelters........................ 3131 4115 265 192- set vee ed 
A AAN ve ean A AN EE, VG 6 31 EMO 
Chemical plants.........-.---..-...------- 15 BON sados des 7. M WEE 
NAAA AA RR Gb AA ree ee ee OE 
Wiro THIIIS sess orto EE 8716: AAA ARPA A 

Foundries and miscellaneous manufac- 
A A tee twee ? 1,000 eessen 30 8 81 9 2, 800 


1 Includes 12 aluminum-reduction plants and 39 rolling mills and extrusion plants which consumed alumi- 
num scrap or ingot. 

2 Primary refineries and smelters which consumed copper-base scrap. 

3 Includes 128 aluminum-alloy ingot makers and 3 military aluminum smelters. 

1 Includes 78 secondary copper smelters and 37 smelters using copper scrap in other than copper alloys. 

$ Includes 20 secondary plants, 10 of which are zinc-dust plants, and 11 primary producers which used 
scrap in addition to ore. 

6 Refers to companies operating wire mills. Some companies operate more than 1 plant. 

? Includes foundries using either aluminum scrap or ingot. 

8 Includes galvanizers, die casters and zinc rolling mills. 

9 Chiefly brass foundries, but some fron foundries, steel plants, and miscellaneous manufacturers. Any 
or all types of nonferrous scrap were used by these consumers. Figure shown is the number of plants on 
pure of ee mailing list. Reports received estimated to account for about 91 percent of the total 

oundry output. 


function was to melt scrap into ingot without analysis for shipment 
to smelters, classed as approved, for use in making specification alloy. 
The number of copper-chemical plants declined from 52 in 1950 to 
42 in 1951 partly because some plants were unable to obtain copper 
materials for chemical manufacture. Some foundries expanded their 
operations to include brass ingot making, and some secondary copper 
smelters added brass-mill facilities to their establishments. 

The reports from industry, on which data in this chapter are 
based, are received monthly from smelters, brass and aluminum 
rolling mills, wire mills, primary producers and some foundries and 
manufacturers. All the brass foundries, some manufacturers, and a 
ee of the smaller aluminum foundries are canvassed on an annual 

asis. 

Detailed information on primary metals may be found in the 
chapters devoted to those metals. 

Definitions of terms used in this chapter follow: 

Secondary metals are metals or alloys recovered from scrap and 
residues. The term “secondary” applies only to the source of the 
metal and has no relation to the type of product recovered, as to 
quality, degree of purity, or physical characteristics. 

Scrap metals are divided into three main categories: Old scrap, 
process (or plant) scrap, and defective finished or semifinished articles 
returned by purchasers to be reworked. 

Old scrap consists of metal articles that have been discarded because 
of wear, damage, or obsolescence, usually after serving a useful purpose, 
Typical examples of old scrap are discarded trolley wire, battery 
plates, railroad-car boxes, fired-cartridge cases, automobile crank 
cases, used pipe, plumbing fixtures from building demolition, lith- 
ographers’ plates, and obsolete military equipment (frequently 
unused). 
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Process scrap or plant scrap is that generated during the manufacture 
of articles for ultimate consumption. Typical examples of process 
scrap are clippings, turnings, borings, skimmings, slags, and drosses. 
Process scrap is divided into two classifications: Home scrap, con- 
sumed in the plant of generation, and new scrap, which is consumed 
elsewhere, either after sale to another company or shipment to another 
plant of the same company. | 

Defective articles, the third main class of scrap, are classed as new 
scrap for tabulation purposes. 

In this chapter consumption of old and new scrap only is tabulated, 
no record being kept, in nonferrous metal canvasses, of home scrap. 
Scrap generated in a machine shop and consumed in a foundry at 
the same plant location is considered home scrap, and its consumption 
is not tabulated. Consumption of scrap is always measured at the 
point where it loses its identity as scrap and becomes secondary 
metal. Consumption of scrap treated for a toll or conversion charge 
is reported by the plant at which the scrap is consumed, not by the 
plant owning the material. 

Borings and turnings and other items of process scrap, when con- 
sumed outside the plant where generated, are new scrap, whether 
clean, rusty, or oily and whether generated recently or long before 
reclamation. Residues are new scrap if generated in processing scrap 
or refined metal. For example, flue dust from smelting brass scrap 
is new scrap. Zinc-chemical residues resulting from the consump- 
tion of zinc dust in the manufacture of sodium hydrosulfite are also 
new scrap. On the other hand, residues generated in processing ore 
or concentrates are not scrap but “primary residue." Old mine 
tailings are primary residue because generated in processing ore. 
Aircraft plants melt zinc-die alloys and antimonial lead to make dies 
and remelt the dies to make new ones whenever necessary. The 
same material may be remelted several times during a year. In 
such cases the dies are not considered to be scrap. If, however, they 
are sold to & smelter for redistillation or remelting they are considered 
to be old scrap. 

Purchased scrap is a term used in nonferrous-scrap-metal ques- 
tionnaires to cover all scrap that should be reported. It includes 
new scrap, old scrap, and toll scrap, all of which have passed through 
commercial transactions. It also includes scrap generated at one 
plant and transferred to another plant of the same company for 
processing, which usually involves transportation charges. The term 
also includes scrap reclaimed in shipyard repair work and from line 
operations at railroad foundries, although no definite financial trans- 
action may have resulted. 


SECONDARY ALUMINUM 


The recovery of secondary aluminum from scrap totaled 292,608 
short tons in 1951, a 20-percent increase over the 243,666 tons re- 
claimed from scrap processed in 1950. Prices of the various grades 
of scrap and secondary ingot fluctuated widely during the year. The 
value of aluminum recovered from scrap, computed on the basis of 
average prices received by primary producers for virgin pig, was 
$106,684,877. The average value of primary pig increased from 16.42 
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cents per pound in 1950 to 18.23 cents in 1951. The recoverable 
aluminum-alloy content of new nonferrous scrap consumed in 1951 
increased 29 percent from 1950 to 216,017 short tons. Recovery 
from old scrap, however, remained about the same, totaling 76,591 
tons compared with 76,358 tons in 1950. 


TABLE 4.—Aluminum recovered from scrap processed in the United States, 
1950-51, in short tons 


Recoverable aum content of scrap Aluminum recovered ! from scrap processed 


proces 
Kind of scrap 1950 1951 Form of recovery 1950 1951 
New scrap: As metal.................... 2, 140 5,341 
Aluminum-base 2........... 166,891 | 215,753 || Aluminum alloys. .......... 239, 577 283, 938 
Copper-ba8se. ............... 134 84 || In brass and bronze......... 270 385 
Zinc-base. .................. 135 122 || In zinc-base alloys........... 808 1, 204 
Magnesium-base............ 148 68 || In magnesium alloys. ....... 480 346 
————|————— || In chemical compounds. .... 831 1, 394 
Total. ool er ec psa 167,308 | 216,017 ———j 
———— == Grand total........... 243, 666 292, 608 
Old scrap: 
Aluminum-base 8........... 75, 616 75, 942 | 
Copper-base. ............... 104 129 
AA: ee 429 238 
Magnesium-base............ 209 282 
e steet 76, 358 76, 591 


1 In accordance with common usage, the term “aluminum” covers aluminum alloys, and the figures 
include all constituents of the alloys recovered from aluminum-base scrap. 
2 Recoverable aluminum content of new aluminum-base scrap was 156,978 tons in 1950 and 201,563 tons in 


1951. . 
id Eeooveraus aluminum content of old aluminum-base scrap was 70,981 tons in 1950 and 70,713 tons in 


Despite a partial interruption of aluminum-scrap flow beginning in 
August, due to a price rollback ordered in June by the Office of Price 
Stabilization, consumption for 1951 increased to 332,296 tons com- 
pared with 273,192 tons in 1950. The increase was partly due to the 
previously mentioned increased coverage of foundries. Consumption 
of old scrap decreased, and the large increase in new scrap consumption 
was partly due to the increased usage of aluminum during 1950 and 
1951. Apparent consumption of primary aluminum was 898,336 tons 
in 1950 and 975,244 in 1951 compared with 635,956 in 1949. A con- 
siderable part of the process scrap generated from the 1950 consump- 
tion was remelted in 1951, and it was expected that 1952 new-scrap 
consumption would reflect the high 1951 usage of primary aluminum. 

Price ceilings for aluminum scrap and secondary ingot, established 
June 29, 1951, were below world prices, and scrap normally coming 
into the United States was diverted to foreign markets during the last 
half of the year. Competition for scrap between rolling mills and 
secondary smelters was keen throughout 1951. After establishment 
of price ceilings process scrap tended to return to the source of the 
ingot or sheet from which the scrap was generated. Production of 
primary ingot was so much greater than that of secondary ingot that 
if all process scrap was returned to the mill or smelter that supplied 
the raw material, secondary smelters would receive only a small 
percentage of the total. To correct the situation a section was added 
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TABLE 5.—Stocks and consumption of new and old aluminum scrap at secondary 
smelters in the United States in 1951, gross weight in short tons ! 


Consumption ; 
Stocks, Stocks, 
Scrap item beginning| Receipts 
of year ? 
28 and 3S sheet and utensils.............. 952 21, 574 
Castings and forgings....................- 2, 268 37, 247 
Aloy KÉN EA A 1, 219 44, 332 
Bórings and turnis: s i eiaeese-eon oe 1, 439 53, 856 
Grindings and sawings.-------------2---.-- 227 1, 981 
Dross and SEHR, Seet eg ee 657 27, 120 
ir IO AO ARR 350 5, 108 
PRIN E iil IR MO RO ÓN 991 13, 00 
o A EE 125 3 
ion EA A ERST 627 12, 016 
Nc RAI roe 360 11,137 
DOM E E o on 9,215 | 230, 696 


: Eos secondary smelters owned by primary aluminum companies. 
evised. 


TABLE 6.—Stocks and consumption of new and old aluminum sorap at primary 
producers and fabricators in the United States in 1951, gross weight in short 
tons 


Btocks, 
Scrap item beginning| Receipts 

of year 1 
28 and 38 sheet and utensils.............. 1, 029 13, 975 
Castings and forging8................-..-- 107 2, 961 
POIL cs. rct TNCS 6, 481 43, 831 
Borings and turnings. .................... 102 7, 92b 
Drossand skimmings...............-.--s- 25 38 
WOM and WIE EM 44 1, 237 
AAA A 427 505 
Lef A one o Re 364 4,705 

OUR O AE SN 8, 639 74, 662 75, 692 4,771 80, 463 2, 738 


1 Revised. 


TABLE 7.—Stocks and consumption of aluminum scrap at foundries and mis- 
cellaneous manufacturers in the United States in 1951, gross weight in short 
tons 


Stocks, Stocks, 
Scrap item beginning] Receipts end of 
of year ! year 
scrap 
2S and 38 sheet and utensil8.............. 367 2, 865 1, 435 151 
Castings and forgings..................... 284 5, 680 2, 246 123 
ECKE MIE IS > AAA 58 1, 849 1, 546 61 
Borings and turnings- ..................-- 34 4, 583 4,562 |.......... 65 
Dross EI tis. MOT E 4, 012 2,582 |.......... 1, 430 
POM ANGI AAA 201 187 243 


1 Revised. 
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to National Production Authority Order M-22, Distribution and Use 
of Aluminum Scrap, in an amendment effective December 17, 1951. 
The new section provided that NPA might issue specific directives to 
any person as to source, destination, consignee, or amount of scrap to 
be delivered or acquired by such person. The amendment, however, 
took effect too late to affect the flow of scrap in 1951. 

The aluminum-alloy ingot produced by the secondary smelters is 
used chiefly by the foundries and die casters, and these plants also 
use some primary ingot and scrap as an auxiliary raw material. The 
independent secondary smelters consumed 70 percent, primary pro- 
ducers and independent fabricators 24 percent, and foundries and 
miscellaneous manufacturers 6 percent of the total aluminum-base 
scrap used in 1951; these percentages were virtually the same in 
1950. The term “fabricators” includes aluminum rolling mills and 
extrusion plants, but not manufacturers of finished products. 

Effective August 1, 1951, the Bureau of Mines report form for 
secondary aluminum smelters was changed to bring the classification 
of ingot up to date and to coincide as nearly as possible with the 
classification used by the industry. It is therefore necessary to show 
production for the first 7 months under the old and that for the last 


TABLE 8.—Production of secondary aluminum and aluminum-alloy products in 
the United States, 1949-51, gross weight in short tons 


1951 1 


Product 1950 P A e 
anuary-| August- 
July |December 


Secondary aluminum ingot: 2 


Pure aluminum (98.5 percent)...-......--.-.--------------- 2, 105 2, 422 2, 916 
Silicon (Cu max., 1 percent) eege 10, 393 10, 930 |......... e 
Aluminum-silicon (Cu max., 0.6 percent) alloys. ...........|.-...-.-.-|.-..--....|.-........ 5,048 
Silicon (Cu, 1 to 2.5 percent) .............-.-....-.-l-.lllse 5, 395 3,078 |.........- 
Aluminum-silicon (Cu, 0.6 to 2 percent) alloys... ..........|-.---.-...|..--.--...|.-...--....- 3,028 
No. 12 alloy and venriationsg -20-0-0000 18, 063 9, 263 6, 534 
Other copper alloys (Si max., 2.5 percent) .............-...- 4 6,043 42,594 A 
Aluminum-copper (Si max., 1.5 percent) alloys.............|--.-.-----]---------.-|---------- 4 2, 225 
Copper-silicon (each over 2.5 percent) alloys................ 90, 639 62,177 |.........- 
No. 319 alloy and variations. cc. cece occa psu e A A e sue 13. 838 
AAS 679 alloy RE E, jarro ll cee Emo mrs 13, 226 
Aluminum-silicon-copper-nickel alloys. ...................- 7,466 7, 433 3, 062 
Deoxidizing and other dissipative uses... .................- 39, 886 24, 708 15, 801 
Aluminum-base hardeners... _.......------...-------------- 4, 697 3, 399 2, 253 
Aluminum-magnesium and aluminum-zinc alloys........... 4, 907 8,292 |.........- 
Aluminum-magnesium alloys.....................-. Los nn |- - -----.--]----.---..|-------..- 331 
Aluminum-zinc AA A AA E IA GE 1, 342 
iso HOER beer ccc cu etececccccetdcctedueccscadcecus 5-10, 347 1, 288 881 
dic ssn conosco ca 117,506 | 179,247 | 131, 184 70, 485 
Secondary aluminum recovered by primary producers and inde- 
endent fabricators 6. mee LLL meee nen nen cen Arr e 61, 990 64, 667 77, 377 
Aluminum powder... EE 17 00 | mc —— Eier 
Aluminum-alloy castings................-...-. 2. nee ween ene n ene 3, 872 11, 439 15, 304 
Aluminum in ehemicals Le nen LLL. 441 331 1, 394 


1 Classification of ingot for reporting to the Bureau of Mines was changed Aug. 1, 1951. 

? Gross weight, including copper, silicon and other alloying elements at independent secondary smelters; 
total secondary aluminum and aluminum-alloy ingot contained 2,206 tons of primary aluminum in 1949; 
5,339 tons in 1950; and 12,353 tons in 1951. 

3 Includes 1,785 tons produced at Naval Air Stations. 

4 Of the totals, 1,810 tons was produced in 1950; 641 tons in January-July, 1951; and 797 tons in August- 
December 1951, at Naval Air Stations and United States Air Force Bases. 

6 Negative production indicates consumption of this material at smelters greater than production. 

6 Includes aluminum rolling mills and extrusion plants, but not manufacturers of final products. 

? Does not include production measured as ingot for graining, powder, atomizing, or chomical purposes. 
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5 months under the new classification. Total production of secondary 

uminum-base ingot as reported to the Bureau of Mines was 201,669 
short tons (an increase-of 13 percent) compared with 179,247 tons 
produced in 1950. Shipments of aluminum castings were 275,217 
short tons, according to data published by the Bureau of the Census. 
Assuming that production equaled shipments and that all of the 
201,669 tons of secondary ingot produced was consumed in making 
castings, the other seventy-odd-thousand tons of castings was made 
from scrap and from ingot supplied by primary producers. 

Imports of aluminum scrap, most of which were actually in pig 
form, in 1951 were 20,009 tons compared with 67,959 tons in 1950. 
Exports were 1,460 tons in 1951 and 800 tons in 1950. 

The monthly average price paid by dealers for cast-aluminum scrap 
was 15.75 cents a pound in January and 17.25 cents in May and June 
but dropped to 7.75 cents in July and remained there for the rest of 
1951. Ceiling prices for aluminum scrap and secondary aluminum 
ingot were established on June 29, 1951. The monthly average price 
for new aluminum epee was 19.25 cents in January, reached 
21.75 cents in May and June, and averaged 10.50 cents for the 
remainder of 1951. 

The monthly average price of secondary aluminum eot (No. 12 
alloy, at New York, as quoted by the American Metal Market) was 
30.14 cents a pound in January, rose to 31.12 in April and May, was 
30.57 cents in June, and was quoted at 19.50 cents for the remaining 
months of the year, following establishment of secondary aluminum 
ingot ceiling prices. The price of primary aluminum pig (New York, 
American Metal Market) was 19 cents a pound throughout the year. 


SECONDARY ANTIMONY 


Recovery of secondary antimony in 1951 from lead- and tin-base 
scrap totaled 23,943 short tons valued at $21,151,246, an increase of 
10 percent in quantity and 64 percent in value over the 21,862 tons 
valued at $12,859,228 recovered in 1950. The values are computed 
at 29.41 cents per pound for 1950 and 44.17 cents for 1951, the average 
New York selling price in each year. 

Secondary copper and lead smelters recovered 20,446 tons (85 
percent of the total), primary lead smelters 2,060 tons (9 percent), 
and manufacturers 1,437 tons (6 percent). 

Consumption of battery plates increased 19 percent over 1950 and 

ielded 55 percent of all antimony reclaimed. Antimony reclaimed 
in antimonial lead increased 26 percent, but recovery declined in 
other lead alloys and in tin-base alloys. 

Data on consumption of scrap from which antimony was recovered 
may be found in the tables on consumption of lead- and tin-base 
scrap in the Lead-Scrap Consumers Reports published monthly by 
the Bureau of Mines. Products in which antimony was recovered 
are included in the lead- and tin-products table in the secondary 
lead section of this chapter. So far as known, all secondary antimony 
was reclaimed in lead and tin alloys, none being recovered as un- 
alloyed metal. 


802012—654———78 
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TABLE 9.—Antimony recovered from scrap processed in the United States, 
1950-51, in short tons 


Recoverable antimony content of scrap processed ` Antimony recovered from scrap processed 
Kind of scrap 1950 1951 Form of recovery 1950 1951 
New scrap: In antimontal lead.......... 18, 326 16, 747 
Lead-base.................. 3,091 4,006 || In other lead alloys........-.. 8, 299 ` 7,033 
Tin-basSe-....---------------|---------- 1 || In tin-base alloys............. 237 163 
Tote das 3, 091 4, 007 Grand total........... 21, 862 28, 043 
Old ey 
Lead-base.................- 18, 602 19, 768 
Tin-base.................... 
Totál- 2c ee tee 18, 771 19, 936 
Grand total............... 21, 862 23, 943 


The price of domestic antimony for carlots, New York, equivalent 
of the f. o. b. Laredo base, averaged 37.24 cents & pound in January 
1951, increased to 43.78 cents in February, remained near that 
price through October, and increased to 46.63 cents in November 
and to 51.85 cents in December, the average for the year being 44.17 


cents. 
SECONDARY COPPER AND BRASS 


Recovery of copper from all classes of nonferrous scrap totaled 
932,282 short tons valued at $451,224,488 in 1951, & 5-percent decrease 
in quantity and an 11-percent increase in value from the 977,239 tons 
valued at $406,531,424 recovered m 1950. These values are computed 
at the average weighted price for all grades of refined copper sold by 
producers in the 2 years, that is, 20.8 cents per pound in 1950 and 24.2 
cents in 1951. 


TABLE 10.—Copper recovered from scrap processed in the United States, 1950-51, 
in short tons 


Recoverable copper content of scrap processed. Copper recovered from scrap processed 
Kind of scrap 1950 1951 Form of recovery 1950 1951 
New scrap: As prier da copper: 
Copper-base. ..............- ' 485,054 | 464,226 At primary plants...... 189, 746 135, 023 
Aluminum-base. . .......... 6, 765 9, 595 At other plants......... 70, 958 51, 439 
Nickel-base................- 203 331 — MÀ 
Lead-base. ............. LLL. A |. . LL... Total- ....-.--0-2----- 260, 704 186, 462 
Zinc-base.........--._-._--- 6 6 E 
————|——————|[ In brass and bronze. ........ 679, 849 702, 416 
OCR NEE 492,028 | 474,158 || In alloy iron and steel....... , 381 3, 
====|==——=|| In aluminum alloys......... 16, 621 17, 230 
Old scrap: In other alloys. ............. 271 203 
Copper-base. ..............- 481, 449 | 454, 447 || In chemical compounds..... 17, 413 22, 905 
Aluminum-base............ 2, 209 2, 693 ——— j 
Nickel-baso. ................ 1, 362 853 SA A cni users 716,535 | 745,820 
Lead-base.. ...............- 2 32 =—— | 
ayi AA 97 97 Grand total........... 977, 239 932, 282 
Zinc-base................... 2 2 
Totol. 2:0: 22e cud 485,211 | 458,124 


Grand total............... 977,239 | 932,282 
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The decline was due chiefly to lowered scrap operations of the 
primary copper producers, who recovered 144,000 tons of secondary 
copper in 1951 and 195,000 in 1950. Secondary smelters and brass 
mills reclaimed 325,000 and 315,000 tons of copper respectively in 
1951, which in each case was not far below the figure for 1950. Found- 
ries reported recovery of 123,000 tons of copper from scrap in 1951, 
6,000 more than in 1950, but the increase probably reflected better 
coverage of foundries by the 1951 canvass rather than actual greater 
recovery. Reporting on consumption of copper materials was made 
mandatory in 1951 after having been on a voluntary basis previously, 
except for the World War 11 period. The mandatory feature of the 
reports and the greater willingness of respondents to report were 
largely responsible for the increased coverage of all consumers in 1951, 
although all the primary producers reported in both 1950 and 1951. 
The total published recovery of copper by brass mills and secondary 
smelters in 1950 included estimated tonnages for those that did not 
report, but no such estimate was made for foundries. 

The decreased consumption of copper-base scrap and the resultant 
lower secondary production by primary producers in 1950 were 
ascribed to the relationship between prices for virgin metals and 
scrap. Theoretically, establishment of ceiling prices for scrap, which 


TABLE 11.—Copper recovered as refined copper, in alloys, and in other forms 
from copper-base scrap processed in the United States, 1950-61, in short tons 


From new scrap From old scrap 
1950 1961 
By secondary copper smelters............ 74, 719 77, 844 
By p copper producers............. 88, 298 86, 345 
BY bres MUS ARA A cima ap EE 208,112 | 275,002 
By fon al PRI ARA 23, 200 23, 878 
By chemical plants... e eoe Ee ausu ene 056 1, 157 
Toll. SA A A 485,054 | 464, 226 


TABLE 12.—Stocks and consumption of new and old copper sorap at secondary 
smelters in the United States in 1951, gross weight in short tons 


Stocks, 
Scrap item peplaning 
of year ! 


No. 1 wire E MAS 
No. 2 wire, mixed heavy, and light 
Composition ri EE 
Railroad-car DOXGS «ceci ra 
"Yellow AA IS 
Ea EA A 
Auto radiators (unsweated)............... 
TOPOL IS AE ESA 


Po DEE E Eer 
Aluminum Þbronze-------.----------------- 
Low-grade scrap and residues............. 


"oll AAA A ON 447,769 | 125,370 
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took place in the middle of 1951, should have allowed each group of 
consumers to obtain the same proportion of the available scrap as in 
the period before restrictions of any kind were imposed. However, 
the competitive position of the primary producers, which should have 
been improved, deteriorated, as indicated in the previous paragraph. 
The scarcity of scrap is also indicated in the inventory figures. Stocks 
of copper-base scrap held by primary producers were 57 percent less 
at the end of 1951 than at the beginning, those of the secondary 
smelters 36 percent less, those of the foundries 30 percent less, and 
those of the brass mills 6 percent less. Monthly inventories fell 
below monthly consumption in the latter part of 1949. In the latter 
half of 1950 and during 1951, stocks on hand were considerably less 
than an average month’s consumption, or 30 days’ supply. 

One reason for the scrap shortage was the decline in imports of 
copper and brass scrap to 13,315 tons in 1951 from 71,779 tons in 1950. 
In the absence of statistics on the generation of scrap, it was not clear 
whether lower generation or withholding of scrap by speculators, 
Government agencies, generators, or others, or both of these conditions 
were also causes of the short supply. Consumers’ stocks and receipts 
of scrap are known, but in the absence of data on generation, stocks 
held by others than consumers cannot be determined. 

In 1951, as in 1950, slightly over half of the total secondary copper 
recovery was from new scrap. Recovery increased in 1951 in all 
forms except unalloyed copper and in the minor item of alloys other 


TABLE 13.—Stocks and consumption of new and old copper scrap at plants of 
primary producers in the United States in 1951, gross weight in short tons 


Consumption 
Stocks, | Btocks, 
Scrap item beginning} Receipts end of 
of year ! New Old Total year 
scrap scrap 

No. 1 wire and heavy....................- 1, 337 35, 643 27,112 8, 850 35, 962 1, 108 
No. 2 wire, mixed heavy and light........ 1, 285 48, 623 36, 465 12, 003 43, 468 1, 440 
id AA 12, 502 34, 275 13, 759 26, 638 40, 397 6, 380 
Low-grade scrap and residues.............. 27, 288 98, 831 50,462 | 66,225 | 116, 687 9, 432 
Total 42,412 | 217,372 | 127,798 | 113,716 | 241,614 18, 270 


1 Revised. 


TABLE 14.—Stocks and consumption of new and old copper scrap at brass mills 
in the United States in 1951, gross weight in short tons 


Scrap item 


of year ! 
No. 1 wire and beavy..................... 1, 073 
No. 2 wire, mixed heavy and light........ 1, 933 
Yellow A A 11, 028 
Cartridge cases. .........-.----.---------- e ee 
Nickel silver... ..-.---------------------- 723 | 10,917 | 10,657 | 98 
E MA secs 532 
Aluminum bronze.............-...-.-.--- 65| 415) 418 |.......... 
DOG ones copas dede 16, 340 396, 756 
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TABLE 15.—Stocks and consumption of new and old copper scrap at foundries, 
chemical plants, and other manufacturers in the United States in 1951, gross 
weight in short tons 


Stocks, 
Scrap item beginning] Receipts 
of year ! 
Worl wite S00 envy. il -ameiLokame----- 8, 007 21,011 
No. 2 wire, mixed heavy and light. ....... 2, 006 11, 919 
Composition or red brass................. 2, 870 83, 969 
Ballroad-cat bosseg, deg 2... re Rep Rare 5,094 69, 212 
T0610 DIAS 5 Steeg SEN we ee 1, 935 14, 927 
A RIA 372 —155 
Auto radiators (unsweated)............... ^ 6 715 
TR AA EE A 1, 750 10, 767 
NHIGEBL SISSE oo tica cados I2Ei----- 14 . 03 
IOS INA NS uM EOS eracs 345 2, 342 
Alnminüm dE d'Eegiel acota ooo 192 55 
Low-grade scrap and residues... .......... 165 2, 
dl E EE 17,846 | 167,943 | 231,083 | 2 142, 135 | 3 173, 218 12, 571 
1 Revised. 


2 Of the totals shown, chemical plants reported the following: iert hee copper scrap, 1,273 tons of new 
and 10,815 tons of old; copper-base alloy scrap, no new and 470 tons of old. 


than copper, aluminum, and iron. Total copper recovered from old 
copper-base scrap decreased somewhat in 1951, but that recovered by 
brass mills increased over 20,000 tons or more than 100 percent because 
of increased consumption of fired cartridge cases. Brass mills use 
chiefly process scrap but can treat fired cartridge cases without diffi- 
culty if they have been detonated and are free from steel shells. 
Cartridge-case scrap was channeled to brass mills in 1951 by the 
National Production Authority because that scrap is most econom- 
ically used in making cartridge brass, a brass-mill product. 

Use of unalloyed copper scrap by all groups declined in 1951, but 
operations of the secondary smelters were affected less than those of 
other groups. "This scrap is sought by all groups, by the primary 
producers because it is easily refined, and by the others for use in 
place of refined copper as an alloying ingredient. Nearly all the 
worn-out railroad-car boxes consumed as scrap were used by the 
railroad foundries and bearing companies (62,236 tons in 1950 and 
71,761 in 1951), which remelt them to make new bearings. The 
smelters find difficulty in using them for alloying purposes because 
the antimony in the bearing metal is difficult to remove entirely and 
is regarded as an impurity in copper-base alloys. Brass mills con- 
gumed most of the nickel-silver scrap, which, for tabulation purposes, 
includes cupronickel. The latter is used to make the best grade of 
condenser tubes for use especially in warships. A total of 221,549 
tons of refinery brass, low-grade scrap, and residues was used in 1951 
compared with 319,234 tons in 1950. The primary producers con- 
sumed 71 percent of the total in 1951 and 85 percent in 1950, with 
the secondary smelters using nearly all of the remainder. "The 
primary producers generally smelt their raw material, both scrap 
and primary, in blast furnaces or reverberatories to make a matte, 
which is then changed in a converter to blister copper. This equip- 
ment is better suited to the use of slags, irony brass, and other low- 
grade residues than the reverberatories and melting furnaces employed 


1148 MINERALS YEARBOOK, 1951 


TABLE 16.— Analysis and production of secondary copper and copper-alloy 
products in the United States, 1950-51 


Approximate analysis (percent) coon by a Eo 


Item produced from scrap 


e o a | eee o e | eer hee 


Unalloyed copper products: 
Refined copper (electrolytic grade)...... 100 |. acca O A A 186, 122 143, 520 
Casting copper.......................... 99 AR owe reel EA IS, PO 20, 439 12, 012 
Copper sheet, rod, tubing, etc. .......... ¿RE AS E EAN E 48, 421 23, 576 
Copper powder.......................... 98 I esses AS A, E EA 4,376 8, 680 
Copper castings. ........................ rt. E rp A DESEE, Mu 1, 346 3, 674 
di: ae Hana cx erc AS uc, mun 260, 704 186, 462 
Brass and bronze ingots: 
a e sacs on Ge ee 88 IO A 7M A D 19, 193 23, 534 
Leaded-tin bronze. ...................... 88 6| 15| 4b]|......|...--. 8, 936 25,901 
Leaded red brass. ....................... 5 5 B ccce cess 125, 401 123, 
Leaded semired brass.................... 81 3 7 9 A E , 718 67, 457 
High-leaded-tin bronze. ................. 10 | [1g PRETI FORME. ACIE , 29, 061 
A AA 84 6 8 2 E A ; 14, 367 
EE 75 5 UN A IES. ER 6, 615 9, 
Leaded yellow brass..................... 66 1 3 UN PRA ES 23, 105 25, 
Manganese bronze......................- O2 A sca mtis 74 |: 5 12, 666 19, 835 
oO DIODEO sucia erica 89 1. oce [ones "ET 10 5, 018 5, 906 
ed | 4| 3| 5| SCH Ami 3470 
LOW DOSS E Bü A lessees 20 A BE 2, 895 1, 761 
Silicon bronze. .......................... 902 E eu uen x ees E 9, 240 3, 392 
Conductor bronze....................... 94 2 2 dls UMS 584 814 
Hardeners and special alloys............. 8l A A E A E 8, 664 11, 476 
A A O A O A DE 340, 687 365, 754 
Brass-mill billets made by ingot makerg Ll. ll. ll. esl. 2, 828 5,786 
Brass and bronze sheet, rod, tubing, etc.?............-.-.--..------------- ll lll ll... 418, 571 424, 077 
Brass and bronze castings 3.............2... 2L lll. nn ll llle ll ll llle lll lll. 131, 963 137, 895 
AAA A A A Ried em M 906 1,171 
Copper in chemical products (content). ...................... 2... c e ee ene eee nao 17, 413 22, 905 


1 Gross weight of brass and bronze ingot . Includes 276,646 tons of copper, 11,726 tons of lead, 659 tons of 
nickel, 10,321 tons of tin, 37,266 tons of zinc, 103 tons of aluminum, and 3,966 tons of primary metals in 1950; 
and 285,480 tons of copper, 12,159 tons of lead, 575 tons of nickel, 10,202 tons of tin, 38,655 tons of zine, 121 tons 
of aluminum, and 18,662 tons of primary metal in 1051. 

2 Gross welght of secondary brass and bronze in commercial shapes. Includes 298,900 tons of copper, 
2,904 tons of nickel, 4,646 tons of lead, 467 tons of tin, 111,499 tons of zinc, and 125 tons of aluminum in 1950; 
and 298,014 tons of copper, 2,340 tons of nickel, 5,060 tons of lead, 415 tons of tin, 118,203 tons of zinc, and 45 
tons of aluminum in 1951. 

3 Gross weight of secondary metal in brass and bronze castings. Includes 104,709 tons of copper, 74 tons 
of nickel, 13,735 tons of lead, 5,591 tons of tin, 7,812 tons of zinc, and 42 tons of aluminum in 1950; and 108,617 
ons copper, 15,146 tons of lead, 5,525 tons of tin, 8,545 tons of zinc, 47 tons of aluminum, and 15 tons of 

cke * 


by most of the secondary smelters. A few of the larger secondary 
smelters and foundries, however, used blast furnaces or cupolas in 
1951. 

The largest increase in production of brass ingot in 1951 was 7,169 
tons of manganese bronze, the best grades of which are made from 
refined metal only. It is used for propellers and other castings in 
which high corrosion resistance is needed. 

Table 17, Consumption of Copper Materials by Principal Consum- 
ing Group, should be considered with table 3, in the General Summary 
section of this chapter, which gives number and classification of con- 
suming plants. Although about 2,800 brass foundries, including a 
few miscellaneous manufacturers, are listed as respondents, those 
reporting totaled 2,300. Of these, 845 reported consumption of 
copper-base scrap, 1,465 consumption of copper-alloy ingot, and 
273 use of nonferrous scrap other than copper-base. It will be seen 
that the material consumed by the primary producers, which includes 


- A A ER MES 


SECONDARY METALS—NONFERROUS 1149 


TABLE 17.—Consumption of copper and brass materials in the United States 
1950-51, by principal consuming group, in short tons 


Primary and other | Second 
Item consumed producers manufac- | smelters” 
1950 
Copper-base 8Ccrap......................... ,660 | 446,987 |............ 446, 664 
material. UR NES LL2909 AA E Een A PS CR 
Al E 
Brass ingot........----.-.---------------..|------------| 1,936 | 1,834| 343,428 |........ Kee 
A A EA 320-080) AAA RA EE 
A IS perc ME Log POMPE A 16, 148 
1951 
C base scrap..-..-..--.--.--.--.-.--- 241,514 | 448,501 |............ 458, 306 
material AAA 11:200, O88 AAA AS AS EEN 
e AI edel 13, 744 
Brassiíngot.-...................-...........|.-..........] | I 7,815 | Bä | 355,020 |............ 
Biab E ome E crocdoss EE Ne EU LU A API IRA AAA 
jt -"—Á——— — —— ~ ~ O60" OPE: DOES 20, 744 


1 Recoverable copper content; gross weight not available. 
2 Detailed information on consumption of refined copper is given in the Copper chapter of this volume. 
3 Excludes chemical plants. 


imported blister copper refined in this country, is approximately 
&dequate to provide the refined copper shown as consumed by the 
other groups. The brass ingot shown as consumed by the brass 
mills, wire mills, and foundries represents the output of the secondary 
copper smelters, except for about 35,000 tons of refined copper and 
chemicals in 1951 and 50,000 in 1950. 

Consumption of brass ingot actually reported by foundries re- 
sponding to Bureau of Mines questionnaires was 19 percent greater in 
1951 than in 1950, totaling 325,786 short tons compared with 273,433 
tons. In addition to the 325,786 tons reported by the foundries, 
8,057 tons was consumed by brass and wire mills, and 2,077 tons was 
exported. Data on imports of brass ingot are not available. Brass- 
ingot makers shipped 370,267 tons of brass ingot to foundries in 1951 
and 343,959 tons in 1950. On the assumption that shipments equal 
domestic consumption plus exports, the foundry-consumption survey 
achieved 91 percent coverage in 1951 compared with 80 percent in 
1950. Over 3,000 plants were canvassed both years. 

In table 18 the ingot consumption reported in the 1951 foundry 
survey has been classified by nine general types, and by States and 
geographie divisions. Similar breakdowns for earlier years have been 
published in past Minerals Yearbooks. 

The 1951 increases in consumption were more apparent than real. 
Reporting on consumption of brass ingot &nd other copper materials 
was made mandatory in 1951, after having been on a voluntary basis 
for the period between World War II and the Korean conflict. The 
mandatory feature of the reports and the greater willingness of re- 
spondents to report increased the number of reports received and the 
reported consumption. Actual consumption of ingot by the foundries 
in 1951 probably increased &bout 8 percent, or the same as the increase 
in shipments of ingot by ingot makers. 

Dealers’ buying prices for No. 1 composition scrap increased from 
an average of 17.25 cents a pound in January to 22.50 cents in May, 
then declined to an average of 18.42 cents in August. From Sep- 
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TABLE 18.—Foundry consumption of brass ingot in the United States in 1951, 
by geographic division and State, in short tons 
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Geographie division 


State 


New England: 
Connecticut.. 


enanos 


e e ee o o 


New Hampshire. -.- 


Rhode Island 


Total. ......- 


Missouri 


we en op wm vm mr "— 


rgia 
Maryland and Dis- 


-—- ep wm 


we e ef d en er 


em om em em mm wm 


er gp e e ge e 


-— em mp ep op 


trict of Columbia. 


North Carolin 


e ge mp ge ep es 


Total....... 


Kentucky..... 
Mississippi... 
'Tennessee....- 


Moun 


& 


we op o 
-——- 
me e zs ep op v 


388 
691 
1 


Leaded | Leaded 
tin red 


bronze 


brass 


39, 599 


26, 710 
11, 265 
14, 368 
29, 705 
7 509 


89, 557 


High- 
leaded 
tin 
bronze 


a | E 5 gg qQ 0 | ees | ees A || oe | EEG, ff tS | S| Nt 


OPAN | ——ÁÀM ——ne, | RE | ES | — | —M | — NS gemengen | 


we ep we e o ep 


-naan mp em mm e 


wm ep e e a an gp rm le e, o e e wm e wl a e se o e e e o le e e e o e o e Tee ee e ae e le e ee ere eleee sees le eeeeeg 


Man- 
Leaded 
ga- | Hard- | Nickel] Low 
yelloy nese | eners | silver brise Total 
bronze 
2, 705 264 4 304 | 13, 363 
8 108 35 ge 22 430 
441 606 13 31 214 | 12, 094 
687 luis 42 8 | 1,737 
7 11 Y ESO 51 1, 331 
REN Oe A AA 131 
3,877 | 1,066 57 75 689 | 29, 086 
612 769 11 17 160 | 11,306 
305 | 2,878 151 348 575 | 27, 
1,671 4, 329 | 1,634 373 | 1,519 | 43,720 
2,678 | 7,976 | 1,796 738 | 2, 254 | 82, 890 
403 | 1,665 | 335 | 205 | 1,627 | 38,038 
124 264 379 24 52 | 13, 592 
1, 630 834 889 6 157 , 204 
754 | 1,320 259 155 | 1,200 | 55, 437 
2,675 | 437 66 | 427 | 189 | 15,877 
5, 686 | 4,520 | 1, 928 817 | 3, 225 |149, 138 
1, 172 90 unas 7 1 | 2,870 
244 21 Ido A DEER 484 
289 92 5 1 27 | 4,220 
1, 189 100 73 1 325 | 6,407 
NS 3 e ES, EEN 608 
2, 894 306 84 9 358 | 14, 589 
aS === => === | ===" 
30 19 A E 2 659 
DOS 6 A A ESSE 59 
AAA AAA A PO EE, es 1 513 
RAR 46 9 136 97 | 1,680 
222 1 1 A A 294 
Mass I4 A A HERE 96 
60 | 129 14 |....... 1 | 1,017 
463 T Mi AS AAN O 5, 200 
775| 219 24 136 101 | 9,518 
648 508 4 25 167 | 6,446 
5, 259 1 27 2 4| 6, Ke 
155 47| 194|  4|....--|.--....| 2,646 
5, 954 703 35 27 171 | 15, 252 
E A A A A reti a 23 
A Ue A PS 1 149 
4 9 PA H 1, 118 
17 319 6 1 101 2,749 
21 340 7 1 102 | 4,039 
6 46 IUaekess 4 521 
5 
4 A E EEN 4 
A EAS AN AA AS A 34 
6 46 B suis 4 - 564 
2, 682 575 21 72 392 | 20, 188 
12 Sd A DEE casse 78 
1 117 16 A OH 444 
2,005 695 | 694 36 72 | 392 | 20,710 


ek | rms | ño, | ns eege md 
ES | an | e GO 


1,875 | 7,291 |325, 786 
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tember to the end of 1951, inclusive, 18.25 cents was the average paid. 
The price of No. 1 heavy copper scrap averaged 20 cents a pound in 
January, increased each month reaching 26 cents in May, then de- 
clined to 19 cents in August, remaining at that level for the remainder 
of 1951. Ceiling prices for copper-base scrap were established on 
June 26 but did not become fully effective for several weeks. They 
applied to consumers, but dealers were not required to abide by ceiling 
prices for scrap metals in 1951. 

NPA Order M-16, which became effective December 18, 1950, 
contained rules to insure the continuous flow of copper-base scrap 
into normal channels of distribution. As amended, effective July 13, 
1951, 1t was expanded to control acceptance and delivery of all copper 
raw materials sees refined copper, copper-base alloys and inter- 
mediate shapes, as well as copper-base scrap. | 


TABLE 19.—Brass and copper scrap imported into and exported from the 
United States, 1947—51, in short tons 


1947 1948 1949 1950 1951 

Imports for consumption: 

DIU COB ed dapcwucdad asd AN 112, 393 59, 984 23,486 | 137,537 6, 523 

oa. oso ere o oa odere Debra iin s dee eoa de 5,957 9, 334 6,765 | 134,242 8, 702 
Exports: 

TASS SUBD A A ces ade mac 3,157 6, 584 13, 963 1 9, 054 4,857 

rr AA IIA 55 969 2, 200 8, 284 9, 445 7,701 

1 Revised figure. 


SECONDARY LEAD 


The quantity of secondary lead recovered increased 7 percent in 
1951 to 518,110 tons, valued at $179,266,060, compared with 482,275 
tons, valued at $130,214,250, in 1950. Approximately the same 
coverage of the industry was obtained in the survey for both years, 
and greater demand for lead was responsible for the increased recovery 
rather than additional reporting companies. The value of lead 
recovered has been computed for both years on the basis of the yearly 
average weighted prices of all grades of refined lead sold by producers, 
or 13.5 cents a pound in 1950 and 17.3 cents in 1951. For the sixth 
consecutive year, recovery of lead from scrap was greater than domestic 
mine production. 

Shipment of secondary lead as metal increased from 135,178 tons 
with a secondary lead content of 129,313 tons in 1950 to 171,907 tons 
with a secondary content of 168,916 tons in 1951—a gain of 31 percent 
in lead content. Secondary antimonial lead products shipped totaled 
261,157 tons with a conde lead content of 229,963 tons—a slight 
increase over 1950—but lead recovered in solder, type metals, and 
lead babbitt declined 13, 14, and 1 percent, respectively. Total 
output of the secondary lead industry, including the primary metals 
added to scrap, was 6 percent greater than in 1950. Primary metals 
so used, however, dropped from an average of about 12,000 tons a 
month in 1950 to 8,500 tons in 1951. Secondary smelters consumed 
103,668 tons of primary metal during the year, of which 74,465 tons 
was soft lead, 8,288 tons antimonial lead, 14,447 tons primary and 
detinners’ brand tin, 6,108 tons primary antimony in metal and in 
ore, and 360 tons miscellaneous metals, such as arsenic and bismuth. 
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TABLE 20.—Lead recovered from scrap processed in the United States, 1950-51, 
in short tons 


Recoverable lead content of scrap processed Lead recovered from scrap processed 
Kind of scrap 1950 1951 Form of recovery 1950 1951 
New scrap: As metal: 
Lead-base................... 46, 370 68, 064 At primary plants....... 5, 455 3, 803 
Copper-base. ............... 8, 385 8, 388 At other plants......... 123, 858 165, 023 
TO 54, 755 76, 452 Tote A RN 129, 313 168, 916 
Old scrap: ` 
Battery lead plates......... 242,213 | 282,630 || In antimomial lead 1........ 225, 640 229, 963 
All other lead-base.........- 163,398 | 135,109 || In other lead alloys.......... 107, 635 95, 516 
Copper-base. ..............- 21, 886 23,897 || In copper-base alloys........ 18, 695 23, 044 
'Tin-base.................... 23 22 || In tin-base alloys...........- 992 671 
Totál- AS eee tek 427, 520 | 441,658 'Total................. 352, 962 349, 194 
Grand total............... 482,275 | 518, 110 Grand total........... 482, 275 518, 110 


1 Includes 38,383 tons of lead recovered in antimonial lead from secondary sources at primary plants in 
1950 and 34,303 tons in 1951. 


TABLE 21.—Shipments ! of secondary lead, tin, and lead- and tin-alloy products 
in the United States in 1951, gross weight in short tons 


Gross Secondary metal content 
Product weight of —————————————————————— 
products Lead Tin Antimony | Copper 
Refined pig lead........................... 132, 363 132, 363 AS A A 
II 2-2-0 ee 37, 503 906,247 AA AA A 
Lesd foil- -io ore ee cece eee 2, 041 OUG ES AAN OA 
NEE 171, 907 168,916 EA A | BEEN 
Refined pig Un... 3, 643 |............ A A 
NA ^ 448 AAA E med ION E 
Tinfolo..u-2t]zlziveseereewecxawumn.. Du APA FS CA RAEE ea ven ae 
A A ranon e unane 4,016 |............ 3,695 deacons melt EE 
Lead and tin alloys: 
Antimonial lead....................... 261, 157 229, 003 285 16, 747 |... 2: seil 
Common babbitt....................... 35, 618 25, 923. 1, 412 2, 631 
Genuine babbitt....................... 1, 740 172 69 1 
Other tin babbitts....................- 1, 856 499 357 36 
nno DAT 119, 695 34, 560 5, 501 341 
Type metals...........-.-...-..----.-- 41, 847 33, 414 1, 932 gë EE 
Miscellaneous lead-tin alloys.......... 2, 772 1, 327 101 UZ lees 
o AA e aa 464, 685 325, 858 10, 002 23, 941 82 
Composition foil..........................- 468 292 60 2 See ee 
Tin content of chemical products.......... 542 |...........- bid A A 


__ 1 Most of the figures herein represent shipments rather than production of the items involved. However 
A has oen RT O scoot’ actual production figures in some instances where the information is procured 
om reports on that basis. 


2 Difference between gross weight of products and secondary metal content represents added primary 
metals or impurity content. 


Primary lead refiners reclaimed 38,196 tons of lead from scrap in 
1951 or 7 percent of the total. Of this quantity, 3,893 tons was 
refined soft lead and 34,303 in antimonial lead; antimony content of 
the antimonial lead was 2,060 tons. 

Smelters and foundries consumed 673,780 tons of lead-base scrap 
during 1951—an increase of 10 percent over 1950. The increase was 
due almost entirely to a 19-percent gain in battery plates treated and a 
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49—percent gain in the use of drosses and residues. Consumption of 
soft lead scrap declined 4 percent, antimonial lead 45 percent, cable 
lead 37 percent, and solder 34 percent. Smelter operations were 
highest in the first and last quarters of 1951 and reached the lowest 
point in September. | 


TABLE 22.—Stocks and consumption of new and old lead scrap at smelters and 
refiners in the United States in 1951, gross weight in short tons 


Consumption 
Scrap item 
New Old 
scrap scrap 
BO Ai ar 
PIO TOBE AAA rrr R n 
Gable IA mr 


Battery-lead Eed wë ls le. 
Mixed common babbitt................... 
Solder aud tinny 68d... ...............- 
Typo a AAA AA 


awe 7 RI A E 99,230 | 555,505 


1 Revised. 


Owing to the expanding national-defense program and a decline in 
the available supply, lead was brought under inventory control on 
February 16 through the National Production Authority Order M-38, 
On June 29 the Office of Price Stabilization issued Ceiling Price Regula- 
tion 53 rolling back prices on scrap and secondary lead to 15.25 and 
17.00 cents per pounn, respectively, and established a ceiling on 
battery-plate smelting at $40 a ton. The move was deemed necessary 
to correct the “abnormal price relationship” between primary and 
secondary metal. The 17-cent ceiling price for primary lead had been 
effective since January 26, but uncontrolled secondary lead and even 
scrap lead were often selling well above the ceiling price for primary 
metal. According to the Statement of Considerations in CPR 53, 
some sellers were obtaining 21 cents a pound or more for secondary 
lead during the December 1950-January 1951 general price-freeze 
period compared with the primary lead price of 17 cents a pound. 
Ordinarily high-grade secondary refined lead sells at about the same 
price as primary lead. On October 2 a ceiling of 19.00 cents was 
authorized for primary lead, but the corresponding adjustment for 
scrap and secondary lead was not made until October 22. No further 
price change occurred during the remainder of 1951. Keen competi- 
tion for battery plates during the first two-thirds of 1951 kept the 
smelting charge well below the $40 limit. In January the most quoted 
charge was from $30 to $35, decreasing to $20 by March 31 and then 
dropping by June 22 to “nil to $5." By the middle of August the rate 
had again advanced to the $40 ceiling, where it remained through 
December 31. 

Percentage and remelt metals circulated inside the secondary lead 
industry totaled 33,365 tons in 1951, consisting of 4,168 tons of solder, 
3,981 of lead babbitt, 7,657 of soft lead, 15,341 of antimonial lead, 
1,509 of type metals, 288 of cable lead, 377 of tin babbitt, 38 of remelt 
tin, and 6 of pewter. In addition, smelters shipped to consumers 
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TABLE 23.—Stocks and consumption of new and old lead scrap at foundries and 
other manufacturers in the United States in 1951, gross weight in short tons 


Scrap item 


S 
y 
$ 
m 
2 
ke 
TN 
Va, 
Qu 


ard lend. eegene dis 641 667 36 
Cable lead... -0-0 A A IS MT PR 120 120 64 
MT lead plates. ................... ex . 4| O hh EE 5 123 

Mixed common babbitt................... 361 14, 399 14, 760 985 
Solder and tinny lead.....................]|.......... 1, 103 69 1, 172 [seseess 
Type metals... ee o ee E ge gemeesselt ` AL 182 RA 181 181 5 
Dross and residues........................ 49 |.......... 49 1 

'TTotal..............- — —— oai 19, 101 1, 601 17, 384 18, 985 1, 359 
1 Revised. 


467,005 tons of these metals during the year and held in inventory 
27, 548 tons on December 31. 

General imports of lead scrap totaled 9,082 short tons (lead content) 
in 1951 compared with 20,085 tons (lead content) i in 1950. 


SECONDARY MAGNESIUM 


Secondary magnesium recovered from scrap in 1951 totaled 11,526 
short tons (valued at $5,647,740) compared with 9,476 (revised) tons 
(valued at $4,175,125) in 1950. Values have been calculated at 22.03 
cents a pound for 1950 and 24.5 cents for 1951, the average prices for 
magnesium ingot (98.5 percent), f. o. b. Freeport, Tex., for the 2 years. 
Primary production in 1951 was 40,881 tons. Of this a little over half 
was produced at the Dow Chemical Co. Freeport, Tex. plant, and the 
remainder at six Government-owned plants which were reactivated 
during the year. 


TABLE 24.—Magnesium recovered from scrap processed in the United States, 
1950-51, in short tons 


Recoverable Y content of scrap 


Magnesium recovered ! from scrap processed 


processe 
Kind of scrap 1950 1951 Form of recovery 1950 1951 
New scrap: Magnesium-alloy ingot? (gross 
Magnesium base............ 2,770 | 3,727 CTT REENEN 3, 682 5, 662 
Aluminum-base............. 31,272 | 1,639 y oo Roy castings (gross 2 mi 1,675 
Total A 34,042 | 5,366 || Ma esi ao shaped. Eden dc ee 
e In aluminum alloys................- 3 2, 546 3, 303 
Old scrap: In zinc and other “io EE 57 
Magneslum-base............ 4,798 | 5,366 || Chemical and other ssipative uses. 95 101 
Aluminum-base............. 1 636 794 || Oathodic protection................- 311 615 
Total EE 3 5,434 | 6,160 Grand total...................- 39,476 | 11,526 
Grand total..............- 3 9, 470 | 11, 526 


1 Includes alloying elements. 
: pere in include secondary magnesium incorporated in primary magnesium ingot. 
e figure, 


SECONDARY METALS—NONFERROUS 1155 


Magnesium-scrap consumption increased from 8,367 tons in 1950 
to 10,388 tons in 1951 (24 percent). Consumption of primary mag- 
nesium and the magnesium content of primary alloy rose from 18,051 
tons in 1950 to 35,710 in 1951 (98 percent). It would seem that the 
increased use of primary material in 1951 would have been reflected 
in increased consumption of process scrap to a greater degree than 
reported. However, most Government-owned plants did not attain 
full production until late in 1951, so that most of the scrap generated 
by fabricators in processing ingot received from the Government- 
owned plants and processed for defense in 1951 did not return to 
remelters before 1952. Two-thirds of the total scrap used in both 
1950 and 1951 was consumed by five large companies, all of which 
operated smelters and some of which operated foundries and fabricat- 
ing plants as well. 

Small foundries can use their magnesium home scrap, but it is not 
practicable for them to use purchased scrap unless they know the 
composition because, unlike brass scrap, its composition cannot be 
identified by its color but must be determined by laboratory analysis. 
It is more economical for such plants to buy ingot of specified com- 
position than to mix and analyze their own alloys. 

Foundries used about 3,000 tons of primary unalloyed magnesium 
ingot, 10,000 of primary magnesium alloy ingot, 4,000 of secondary 
magnesium ingot, and 2,000 of magnesium scrap in magnesium castings 
in 1951. In comparison, brass foundries used about 39,000 tons of 
refined copper, 355,000 of brass ingot and 161,000 of scrap. Scrap 
constituted 11 percent of the raw material used in magnesium castings 
and 29 percent of the raw material used in brass and bronze castings. 


TABLE 25.—Stocks and consumption of magnesium scrap in the United States 
in 1951, gross weight in short tons 


Consumption 


Stocks, Stocks 
Scrap item beginning| Receipts end of 
of year New Old Total year 
scrap scrap 

Obst Scrap... -.....-...--.---..-.----- 1 2, 308 6, 094 682 6, 139 6,821 1, 581 
Solid wrought scrap....................... 156 2,863 AN 220i cox: 2, 910 109 
rings, dings, drosses, eto............ 141 755 am PA A 657 139 
WV EE 1 2, 505 9, 712 4, 240 6, 139 10, 388 1, 829 


1 Revised figure. 


Of the 11,526 tons of secondary magnesium recovered in 1951, 
5,062 tons (49 percent) was reclaimed by melting scrap to make mag- 
nesium-alloy ingot, some of which was classed as primary ingot because 
more primary material than scrap was used in making it. Consump- 
tion of secondary magnesium ingot totaled 5,059 tons, including, in 
addition to 3,888 tons used in castings, 1,074 in aluminum alloys and 
97 in cathodic protection. "The figures for magnesium recovered from 
aluminum scrap show large increases because Bureau of Mines mag- 
nesium percentages of several types of aluminum scrap were revised 
upward to allow for increased use of magnesium in aluminum alloys. 

Although magnesium was on the critical list of defense materials, 
mandatory Government control was not exercised in 1951. "The 
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National Production Authority directed distribution of all primary ` 
magnesium produced at the Government-owned plants for defense. 
By cooperative agreement the Dow Chemical Co., the only private 
producer of the primary metal, gave first priority to delivery of mag- 
nesium on defense orders. 

The price of primary magnesium remained at 24.5 cents a pound 
throughout the year, whereas remelt magnesium ingot was quoted 
at 32 cents. These prices were in effect during the base period at the 
end of 1950 for determining maximum prices under the General 
Ceiling Price Regulation. 


SECONDARY NICKEL 


The recovery of secondary nickel from nonferrous scrap in 1951 
totaled 8,602 short tons, valued at $9,759,829, a decrease of 2 percent 
in quantity from the 8,795 tons, valued at $8,408,020, recovered in 
1950. The values have been calculated at 56.73 cents a pound for 
1951 and 47.80 cents for 1950, the average spot-delivery prices of 
Grade F nickel ingots and shot in 10,000-pound lots at New York. 


TABLE 26.—Nickel recovered from scrap processed in the United States, 1950-51, 
in short tons 


Recoverable'nickel content of scrap processed Nickel recovered from scrap processed 
Kind of scrap 1950 1951 Form of recovery 1950 1951 
New scrap: AS Metal... ciocinosscisiócia 535 | - 684 
Nickel-base................. 636 1, 143 || In nickel-base alloys. . ...... 1, 336 1, 096 
Copper-base. ............... 2, 796 1, 875 || In copper-base alloys........ 3, 522 2, 554 
Aluminum-base. ..........- 582 770 || In aluminum-base alloys... 874 1, 125 
———— In lead-base alloys. ......... 39 
dx MCA 4, 014 3,788 || In cast iron and steel !...... 1, 824 2, 149 
= In chemical compounds.. .. 665 968 
Old scrap: | a 
Nickel-base................. 9, 835 3, 806 Grand total........... 8, 795 8, 602 
Copper-base. ..............- 657 663 
Aluminum-base............ 289 853 
Lead-base. ..........-.-----|---------- 2 


1 Includes only nonferrous nickel scrap added to cast iron and steel. 


As in 1950, more secondary nickel was recovered in copper-base 
alloys in 1951 than in any other way, but the percentage of the total 
so recovered decreased from 40 in 1950 to 30 in 1951. Nickel re- 
covered from nonferrous scrap in iron and steel, which had risen from 
1,201 tons in 1949 to 1,824 tons in 1950, increased to 2,149 tons in 
1951. Nickel recovered in nickel-base alloys declined 18 percent in 
1951 to 1,096 tons, or to about the same quantity as in 1949. 

In addition to 14,914 tons of nickel-silver scrap, a copper-base item, 
7,164 tons of nickel-base scrap were consumed in 1951. "The cor- 
responding figures for 1950 were 21,060 and 6,441 tons, respectively. 
The recoverable nickel content of the 14,914 tons consumed in 1951 
was calculated to be 2,438 tons, and this was the total recovery of 
nickel from old and new copper-base scrap as shown in the recovery 
table. This is close to the quantity of nickel reported as recovered 
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TABLE 27.—Stocks and consumption of new and old nickel scrap at smelters and 
refiners in the United States in 1951, gross weight in short tons 


Scrap item beginning Recelpts end of 
of year! New Old year 
Unalloyed nickel. ........................ 36 
Monel metal.............................. 687 183 
Nickel silver BL. --.........-----.. 853 484 
M us nickel alloys. .............. 15 . 129 WEE 128 16 
Nickel residues........................... 27| | 602|.......... 37 
A atanan 1, 646 756 


1 Revised. 
2 Copper-base scrap, and so tabulated except in this table and table 28. 


in copper-base alloys, as shown in the same table. These proportions 
obtained for previous years as well, indicating that all or nearly all 
the nickel-silver scrap and little if any nickel-base scrap were used in 
copper-base alloys. The nickel silver shown as consumed in the 
manufacturers and foundries scrap table was used chiefly by brass 
mills. The increased reported consumption of nickel residues as 
indicated in this table was due to better coverage of plants reclaiming 
nickel from spent nickel catalyst. | 


TABLE 28.—Stocks and consumption of new and old nickel scrap at foundries 
Dro of other manufacturers in the United States in 1951, gross weight 
in short tons 


Stocks, Stocks, 
Scrap item beginning] Receipts end of 
of year ! Total year 
Unalloyed nickel.......................... 789 109 
Monel metal.............................. 1, 557 395 
Nickel silver %.........ooooooocomommom..... , 850 897 
Miscellaneous nickel alloy8. .............. 663 93 
Nickel residues........................... 1, 523 277 


A 15, 382 


1 Revised. 
2 Copper-base scrap, and so tabulated except in this table and table 27. 


Distribution and use of nickel and use of nickel scrap were controlled 
during the first 74 months of 1951 by means of National Production 
Authority Order M-14. In M-80, which replaced M-14 on August 
15, the provisions of the latter order were continued, and control was 
expanded. The use of nickel and nickel scrap for nickel-plating many 
products was prohibited, and the primary metal was placed under 
complete allocation. In Ceiling Price Regulation 29, issued May 3, 
1951, maximum prices for nickel scrap, including nickel-bearing steel 
scrap, were established. 

During the first 4 months of 1951, while the poe of primary nickel 
was 53.80 cents a pound, prices quoted by dealers at New York were 
45 cents & pound for nickel clippings and 33 cents for monel clippings. 
On May 8 ceiling prices for nickel scrap were established, including 


1158 MINERALS YEARBOOK, 1951 


40.5 cents for nickel clippings and 33 cents for monel clippings; these 
prices were in force for the remainder of 1951. On June 2 the price 
of primary nickel was raised to 58.83 cents, but ceiling prices for nickel 
scrap were not changed. 

Imports of nickel scrap in 1949, 1950, and 1951 were 1,429 tons, 
625, and 791, respectively. Exports in 1951 totaled 3,992 tons, 
compared with 2,838 in 1950. 


SECONDARY TIN 


Secondary tin recovered in 1951 totaled 34,434 tons, valued at 
$88,363,153, a 3-percent decrease in quantity from the 35,481 tons, 
valued at $67,809,158, reclaimed in 1950. Values are computed at 
95.557 cents for 1950 and 128.308 cents for 1951, the average New 
York selling price of Straits tin in each year. | 

At detinner plants and secondary smelters and in the forms of 
metal and in alloys (with the exception of copper-base alloys), 
secondary tin recovered was less than in 1950. Detinners produced 
3,529 tons of pig tin from old tin cans and new tin-plate clippings, 
and secondary smelters reclaimed an additional 166 tons. The total 
tin reclaimed as metal (3,695 tons) was 9 percent under that recovered 
as metal in 1950. Recovery in solder, babbitts, chemical compounds, 
and lead-base alloys all declined considerably, but recovery of tin in 
brass and bronze increased 30 percent. Shipments of secondary tin 
and lead-tin alloys are presented in the section on Secondary Lead 
in this chapter. 

Secondary smelters and foundries consumed 6,211 tons of tin-base 
scrap, &n increase of 12 percent over the quantity of scrap treated 
in 1950. However, the greatest increase was in residues treated, 
which yield & comparatively low quantity of metal and did not 
therefore raise total recovery proportionately. 


TABLE 29.—Tin recovered from scrap processed in the United States, 1950-51, 
in short tons 


Recoverable tin content of scrap processed Tin recovered from scrap processed 
Kind of scrap 1950 1951 Form of recovery 1950 1951 

New scrap: As metal: 

Tin olate 0-------- 4, 221 3, 826 At detinning plants..... 3, 706 3, 529 
Tin-base...................- 1,314 1, 505 At other plants.......... 283 166 
Lead-base................... 2, 116 2, 682 ———— 
Copper-base. ............... 3, 647 3, 463 e AA 4, 049 3, 095 

Total resins ee 11, 208 11, 476 SO aida rca 9, 195 5, 591 
. == === || En tin babbitt..............- 

Old scrap: In chemical compounds. .... 701 542 
TIY CAOS. cuca cesare ze 120 166 || In lead-base alloys.......... 5, 148 3,790 
Tin-base...................- 2, 874 3,128 || In brass and bronze......... 15, 515 20, 135 
Lead-base................... 8, 888 6, 08 ———— 
Copper-base................ 12, 301 12, 679 Total louis 31, 432 30, 739 

<A 
TOU EE 24, 183 22, 958 Grand total........... 35, 481 94, 434 
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Late in 1950 inventory control of alloys and other materials con- 
taining tin had been effected and limits set on nondefense uses, by 
means of National Production Authority Order M-8, the order 
applying to scrap and secondary tin as well as primary. On January 9, 
1951, the order was amended permitting smelters and refiners of 
secondary tin maximum use of tin scrap in the production of pig tin, 
alloys, and chemicals. The amendment was designed to encourage 
conversion of tin-bearing scrap to usable metal. Another amend- 
ment to M-8 on January 27 further restricted the end use of tin 
(including secondary tin); on March 2 the metal was placed under 
complete allocation. 

The average monthly price of scrap tin pipe was 90 cents a pound 
in January, rose to $1.19 in February, and gradually declined there- 
after to 90 cents in December, following the trend of prices for 
primary metal. 

Exports of tin-base scrap totaled 6,182 short tons in 1951, almost 
double the quantity exported in 1950, and consisted mostly of drosses 
and residues. l 

Secondary tin recovered by detinning plants, as metal and in 
chemical compounds, decreased 9 percent in 1951 compared with 1950. 
The total tin recovered was 4,071 short tons in 1951 against 4,467 in 
1950. Tin-plate clippings and old cans were the source of 3,992 tons 
in 1951, of which 3,529 were reclaimed as metal in the form of pigs, 
and 463 tons in the form of tin compounds. During 1950 the usage 
of such material provided 4,341 tons, comprising 3,697 tons of metal 


TABLE 30.—Stocks and consumption of new and old tin scrap at smelters and 
refiners in the United States in 1951, gross weight in short tons 


Scrap item 


wë a e ga rr rro 


e e af em eem ée ee ene emm e o d e er ag gr e er ep en em gp e o ge 


1 Revised. 


TABLE 31.—Stocks and consumption of new and old tin scrap at foundries and 
other manufacturers in the United States in 1951, gross weight in short tons 


Consumption 


Stocks, sa EE RD: 
beginning] Receipts end of 
of year 1 New Old Total year 
scrap scrap 


cmt ff eet RRS || eee TD | cee ED | SES || CNTR ATT 


Scrap item 


Block-tin pipe, scrap, and fofl..... uae woes 
eye ni AMA A A O e esa O esnea 


e ee e eg dr dn ge o ee ee a e AAA EA e e e een dë lee ee eo e e a o rte 
eegeeeeoneé ëereer ege rra rr rm] =Q] "| BAF TI MH ES fw ww we wee 


Le eeeé ee e eëap a o ër en ée ee e e ee e enger ee ee le age og eene e le ene e ap ee eo le ee eege eeeleeeeeeeseeleseeseeeea ele rr dar rr 


A as EH 


eegeeeaeaheeea d Eeroeegéegeereeeeeeeieel = €)  ( h|^-vV]| ” AN — = jx "vv7]| 44 Ieaseseeegeee 


1 Revised. 
802512—-54———74 
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TABLE 32.—Tin recovered from scrap processed at detinning plants in the 
United States, 1950-51 


1950 1951 
Sarap treated: 
lean tin-plate clippings. ........................ LL LLL LL LLL lle. long tons..| 469, 417 481, 443 
Old tin-coated containers. ................. cll cL lll lc eee ene eee nee do....| 16,818 22, 131 
Doa do do....| 486, 235 503, 574 
Tin recovered: 
From new tin-plate clippings.............-....---------------------- short tons. . 4, 221 3, 826 
From old tin-coated eontaloerg. c c clc Lec lel c ll. do.... 120 166 
OUR) A A weder D Uu E DULL M du LA ln Ee UE do.... 4, 941 3, 902 
Form of recovery: 
AS TCU ouv sc C A A iE ee O do....| 13,697 1 3, 529 
In compounds. dere do.... 644 463 
Tots basin ct ti aaa do....| 24,341 2 3, 992 
Weight of tin compounds produced.............------- 2-2 Lc LLL ene eee do.... 1, 375 958 
Average quantity of tin recovered per long ton of clean tin-plate scrap used. .pounds.. 17. 98 15. 89 
Average quantity of tin recovered per long ton of old tin-coated containers. 
jio. saeco coe eee eee E ele ce roe uit eet nS pounds.. 14. 30 14. 98 
Average delivered cost of clean tin-plate scrap. ........................ per long ton.. 0. 00 $41. 28 
Average delivered cost of old tin-coated containers. ..........................- do....| $20.97 $32. 45 


1 oun. SS tonnage of pig tin of less than standard purity and consequently subject to further re- 
fining or alloying. 

2 Recovery from tin-plate clippings and old containers only. In addition, detinners recovered 69 tons 
of tin as metal and 57 tons of tin in compounds from tin-base scrap and residues in 1950 and 79 tons of tin 
{n compounds from these sources in 1951. 


and 644 in compounds. The treatment of other tin-bearing materials 
accounts for the remaining production of 79 tons in 1951 and 126 in 
1950. 

The industry reported treating 481,443 long tons of tin-plate 
clippings in 1951. This was the largest tonnage of record and ex- 
ceeded the previous peak reached in 1950 by nearly 3 percent. The 
average cost of such clippings delivered at plants increased from $30 
a long ton in 1950 to $41.28 in 1951. Steel scrap is one of the products 
of the detinning industry, being sold to open-hearth mills. The 
average quoted composite price of No. 1 Heavy-Melting steel scrap 
was $43.15 in 1951—the highest on record. Coiling prices for steel 
scrap were established by the Office of Price Stabilization, effective 
February 7, 1951. Old cans processed increased 32 percent to 22,131 
long tons in 1951, compared with 16,818 tons in 1950; this was a small 
tonnage, however, in comparison with the record use of 175,870 tons 
in 1943. Tin recovered from tin-plate clippings in 1951 was 3,826 
tons, 9 percent less than 1950, while that from old cans, 166 tons 
(mostly in the form of pig tin), increased 38 percent. 

The average quantity of tin recovered per long ton of tin-plate 
scrap treated was 15.89 pounds in 1951 compared with 17.98 pounds 
in 1950. Before the introduction of electrolytic tin plate and wartime 
restrictions on the. weight of tin on the hot-dipped product recoveries 
averaged about 37 pounds per ton of material detinned. Lower re- 
coveries have for several years continued to reflect the treatment of a 
larger proportion of electrolytic tin plate carrying a much thinner 
coating of tin than the hot-dipped product. The average quantity of 
tin recovered per long ton of old tin-coated containers increased slightly 
from 14.30 pounds in 1950 to 14.98 pounds in 1951. 
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TABLE 33.—Tin-plate scrap imported into the United States, 1950-51, by 
countries, in long tons 


(U. S. Department of Commerce.] 


Country , 1950 1951 

A A A O A IR 8, 004 11, 169 
[SA AAA EE 21, 600 23, 804 
a ODDS ENS Coes eeu E A 1, 302 2, 039 
MOTOCO0 EE 3, 321 2, 716 

New Zenland, .... ocu. EE 156 2, 028 
y ANNE A TEM EEN 528 2,323 
Union of South Atten... nee E eee nn ence ee ere eee mere 5, 247 6, 187 
Bll Other GEES 2, 056 1, 745 
AAA A D 42, 304 51, 571 


Imports of tin-plate scrap were 51,571 long tons in 1951 against 
42,394 in 1950 (detinned, this material would yield about 400 tons of 
tin). In 1951 exports of tin-plate scrap were 810 long tons (562 in 
1950), mostly to Mexico and Japan. 


SECONDARY ZINC 


Secondary zinc recovered in 1951 from purchased scrap and residues 
totaled 314,377 short tons, with a value of $114,433,228, representing 
a decrease in quantity of 4 percent from the 326,030 tons, valued at 
$92,592,520, recovered in 1950. In comparison, mine production of 
^ recoverable zinc in the United States was 681,189 tons, valued at 
$247,952,796 in 1951, and 623,375 tons, valued at $177,038,500 in 
1950. The values have been calculated at the average weighted 
price for all grades of refined zinc sold by producers, which was 14.2 
cents in 1950 and 18.2 cents in 1951. 


TABLE 34.—Zinc recovered from scrap processed in the United States, 1950-51, 
in short tons 


Recoverable zinc content of scrap processed Zinc recovered ! from scrap processed 
Kind of scrap 1950 1951 Form of recovery 1950 1981 
New scrap: As metal: 
Zinc-base......-..--....---- 132,827 | 127,901 By distillation: 
Copper-baso. ............... 118,524 | 117,532 Slab zinc............. 66, 322 48, 067 
umínum:-base............. 582 770 Zinc dust............. 26, 961 29, 002 
————— By remelting............ 10, 776 8, 044 
Total oc suas IN 251,933 | 246, 203 ———— 
————— Total.........00.----- 104, 058 85, 113 
Old scrap: j q.  ______—. _ 
Zinc-base. .................. 94, 185 20, 018 || In zinc-base alloys........... 16, 197 9, 840 
Copper-base. ............... 39, 704 47,871 || In brass and bronze......... 101, 303 177, 665 
Aluminum-base...........- 208 285 || In aluminum-base alloys. ... 689 1,009 
In chemical products: 

A uius 74, 097 68, 174 Zinc oxide (lead-free)....| 14,025 9, 711 

GE Zinc sulfate. ...........- 4,077 

Grand total............... 326,030 | 314,377 Zine chloride............ 12, 600 
Lithopone............... 11, 558 12, 013 

Miscellaneous........... 833 
'"Totül.scuiicexecascóns 221, 972 229, 204 
Grand total........... 326, 030 314, 377 


Zinc content. 
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Recovery of zinc from zinc-base scrap decreased to 147,919 tons in 
1951 from 167,012 in 1950, whereas recovery of zinc from copper-base 
scrap increased 5 percent, or to 165,403 tons. ‘This increase was 
‘caused chiefly by the brass mills, which used only about 1,500 tons 
more of copper-base scrap in 1951 than in 1950, but the zinc content 
of the scrap used was 5,000 tons greater in 1951. The lowered 
recovery of zinc from zinc scrap may be attributed in part to the 
general nonferrous scrap shortage and to the decreased use of slab 
zinc in galvanizing to 400,000 tons in 1951 from 442,000 in 1950. All 
the dross (the principal zinc-scrap item), all the sal skimmings, and a 
large part of the dry skimmings generated come from galvanizing 
operations. 


TABLE 35.—Production of secondary zine and zinc-alloy products in the United 
States, 1947-51, gross weight in short tons 


Products 1947 1948 1949 1950 1951 


Redistilled slab zino......................... l.l... 59, 542 62, 320 55, 041 66, 970 48, 657 
ZING ARA A enna Seesaw eee 28, 334 29, 932 21, 243 27, 607 20, 754 
Remelt spelter !.._..-....-22.---- 2 LLL c c ell cll. 7, 448 7, 796 6, 045 » 243 4, 464 
Remelt die-cast slab................ DRUMS SEHE 8, 505 10, 643 8, 206 12, 047 5, 596 
Zinc-die and die-casting alloys....................... 2, 698 3,377 3,873 5, 233 4, 919 
Galvanizing stock. .............. Llc. LL. llc LL LL. 774 580 406 354 198 
Rolled 2190. to E 2,341 | 2,778 2, 775 3, 580 3, 474 
Secondary zinc in chemical products................. 55, 525 48, 995 37, 424 43, 603 40, 760 


1 Contains small tonnages of bars, anodes, etc. 


TABLE 36.—Stocks and consumption of new and old zinc scrap at smelters and 
distillers in the United States in 1951, gross weight in short tons 


Consumption ` 
Stocks, AS Stocks, 
Scrap item beginning| Recetpts end of 
of year ! New Old Total | Year 
scrap scrap 
A qu epi NC i Le 97 2, 003 1,928 |......---- 1, 928 172 
Sheet and strip. .......................... 283 3, 788 |.......... 9, 842 3, 842 
Engravers’ plates......................... 95 1,139 |... .---- 1,047 1, 047 187 
Skimmings and ashes..................... 5,857 86, 107 38, 481 |.......... 38, 481 3, 483 
Sal skimmings.........................-.. 3, 192 32 2, 610 |.......... 2, 510 714 
Die-cast skimmings......................- 930 12, 811 12,835 |.......... 12, 835 906 
ee 4, 420 59, 659 60,105 |..........| 60,195 3, 893 
Die castings. .............. LL Ll. l.l... 1, 158 18,653 |.......... 18, 098 18, 098 1,713 
Rod and die scrap. ....................... 33| 684 |.......... : 608 109 
lge eege gebiet E eerste 1, 392 5, 585 5,9028 | EE 5, 926 1,051 
Chemical residues. .. ..................... 349 10, 026 10,351 e gege 10, 351 924 
MW OLA WEE 17,815 | 151,387 | 132, 226 23,595 | 155,821 13, 381 
1 Revised. 


Foundries do not consume much zinc scrap; most of the scrap, 
including all of the residues, as reported in the table for stocks and 
consumption of scrap by chemical plants, foundries, and other manu- 
facturers was consumed by chemical plants. A few zinc-distillation 
plants have chemical departments. In such cases consumption of 
residues is credited to distillers. Some skimmings were roasted by 
smelters before being used by the chemical plants. The dry skimmings 
consist of zinc oxide and metallic zinc and are roasted to convert the 
metallic zinc to oxide which is more easily dissolved. If sal ammoniac 
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or zinc ammonium chloride flux is used in galvanizing, the dry skim- 
mings will contain some chlorine; that is, they will be contaminated 
to some extent with sal skimmings, which contain zinc oxychloride 
as explained in the zinc section of the Secondary Metals chapter in 
the 1950 Minerals Yearbook. The chlorine is vaporized as zinc 
chloride in the roasting operation and is lost in the exhaust gases. 
Sal skimmings can, however, be used by the chemical plants in making 
zinc chloride without previous roasting. The price paid for sal 
skimmings to be shipped to the Philadelphia area in 1951 was $30 to 
$35 a ton f. o. b. shipping point. | 


TABLE 37.—Stocks and consumption of new and old zinc scrap at chemical 
plants, foundries and other manufacturers in the United States in 1951, gross 
weight in short tons 


ocks, 
inning} Receipts 


Scrap item 
of year ! 


EE | Ee | CS | AP cere en | a an O 


Qj, SE A 
A AA 
Engravers’ plates... ...... c Eu en 
Skimmings and ashes... .................. 
AN a AA 
A cdo had ARPA AA 


eo eo por rr rr or 


1 Rovised. 


Total consumption of zinc byproduct residues, excepting dross but 
including skimmings, flue dust, and chemical residues, increased to 
127,000 tons in 1951 from 126,000 tons in 1950, but recovery of second- 
ary zinc in chemicals declined 3,000 tons. However, some of the 
residues in each year were distilled with primary zinc concentrates to 
produce slab zinc. One plant reported production of redistilled slab 
zinc from skimmings which were not mixed with concentrates. 

Of the zinc scrap consumed in 1951, only 11 percent (24,520 tons) 
was classified as old scrap; the largest use of zinc is in galvanizing, 
from which there is, at present, slight old-scrap salvage. Consump- 
tion of old galvanized iron and steel scrap gives steel-furnace flue 
dust & small zinc content, some of which is recovered by treating the 
flue dust. The brass scrap used by the brass mills is mostly new 
scrap and has a high zinc content, which accounts for the high zinc 
recovery from new copper-base scrap, 117,532 tons, compared with 
47,871 tons from old copper-base scrap. 

Dealers’ buying prices for new zinc clippings averaged 14.27 centsa 
pound in 1951 compared with 10.38 in 1950 and 7.28 in 1949. The 
monthly average was 14.75 cents in January 1951 and then increased 
until it reached 17.75 cents in May. Ceiling prices for zinc scrap 
became effective June 6. Dealers’ prices declined to an average of 
12.37 cents for July, Áugust, and September and increased to 12.84 
cents in October and to 13.37 cents in December. The changes in 
the last quarter of 1951 reflected an increase in the ceiling price of 
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new clippings from 14.5 cents to 15.5 cents on October 22 occasioned 
by an increase in the celling price of slab zinc from 17.50 to 19.50 
cents a pound on October 2. Average prices for old zinc scrap were 
11.12 cents a pound in January, increased to 12.75 cents in May, and 
declined to 9.64 cents in June with the advent of ceiling prices. The 
monthly average during the third quarter was 9.12 cents and increased 
to 10.12 cents in December. The ceiling price for old zinc scrap was 
increased on October 22 from 11.25 cents to 12.25 cents. 

United States imports of old zinc scrap totaled 146 short tons in 
1951 compared with 1,633 (revised) tons in 1950. Imported drosses 
and residues totaled 6,457 tons in 1951 compared with 1,229 tons in 
1950. Large quantities of fume from a primary plant in Canada were 
imported by one company for the manufacture of zinc sulfate and 
lithopone; the zinc reclaimed from this material was not recorded as 
secondary zinc, but as recovered from material other than scrap. 
Exports of zinc scrap were 4,613 tons in 1951 and 6,212 tons in 1950. 


-Slag—_Iron Blast-Furnace 
By Oliver S. North 


A 
GENERAL SUMMARY 


RECORD output of 29,327,434 short tons was established by 
A the iron blast-furnace slag industry in 1951. Construction of 
roads, streets, and major airports continued at a high level 
throughout the year. Screened air-cooled slag used in bituminous 
construction increased from 4,435,928 short tons in 1950 to 5,973,795 
short tons in 1951. Marked increases in tonnages were also shown by 
screened air-cooled slag aggregates used in highway and airport con- 
struction and by expanded slag used as an aggregate for concrete- 
block manufacture. 

Inasmuch as processed-slag stocks are relatively small and con- 
stant from year to year, production virtually equals sales, and there- 
fore those terms are used interchangeably in this chapter. ; 

New slag-processing plants at Rockwood, Tenn., and at Duluth, 
Minn., began operation in 1951. These plants are the only: slag- 
processing facilities active in their respective States. 

shown in table 1, screened air-cooled slag, the principal type 
used in highway construction, showed an increase in average value 
of 5 cents (or 4 percent) per ton compared with 1950. This compares 
to an oe of 8 percent from 1950 to 1951 in overall costs of highway 
materials. 


TABLE 1.—Iron blast-furnace slag processed in the United States, 1947-51, 


by types 
[National Slag Association] 
Air-cooled Granulated Expanded 
Screened Unscreened Value 

Year Value Value Bd Siar 
or or 

Short tons TS") tons p^! 

tons 'Total per 


ton 


a buses ccn] Lec] Ed Ld d d | |S Dee] 


1947....|16, 712, 177/$17, 045, 020| $1.02) 447, 908|$257, 683| $0. 58/1, 200, 958|$95, 087|1, 130, 636/$2, 127, 692| $1. 88 
1948. ...|17, 656, 200| 19, 254, 900| 1.09] 604, 100| 370, 000|  .61|1, 517, 500| 184, 700|1, 353, 200| 2, 550, 400| 1. 88 
1949....|17, 769, 330} 21, 090, 445) 1.19] 727, 595| 372, 727|  . 51/1, 885, 428/416, 632|1, 199, 026| 2, 608,908} 2.25 
1950. . . - |20, 047, 24, 444, 231| 1.22|1,000, 430| 639, 4909] — .64/2, 168, 365/647, 605|1, 704, 388| 3, 749, 463| 2.20 
1951....|28, 276, 692] 29, 531, 983| 1. 27/1, 732, 969| 969, 976| — . 56/2, 249, 281/888, 644|2, 068, 492| 4, 017, 001| 2.38 


1 Excludes value of slag used for hydraulic cement manufacture. 
1 Bureau of Public Roads, Annual Report, Fiscal Year 1951, p. 1. 
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PRODUCTION 


The output of slag from iron blast furnaces in 1951 amounted to 
38,977,191 short tons compared with 35,886,165 tons reported for the 
preceding year. : 

The quantity and value of slag processed for commercial use in 
1951, according to reports of processors to the National Slag Associa- 
tion, reached new record highs of 29,327,434 short tons valued at 
$36,307,693. These totals are 18 and 23 percent above the preceding 
year's figures of 24,926,033 short tons valued at $29,480,858. The 
output in 1951 came from 43 companies operating 68 plants for proc- 
essing air-cooled slag and from 16 plants producing expanded slag. 
Fourteen plants reported production of granulated slag. 

During 1951, iron blast-furnace slag was processed in the following 
States: Alabama, California, Colorado, Illinois, Indiana, Kentucky, 
Maryland, Michigan, Minnesota, New York, Ohio, Pennsylvania, 
Texas, and West Virginia. The majority of the plants are east of the 
Mississippi River; as in 1950 and other recent years, output in Ohio 
was greater than in any other State. Alabama and Pennsylvania fol- 
low in order. These three States supplied 66 percent of the total 
tonnage reported for 1951. 


TABLE 2.—Iron blast-furnace slag pees in the United States in 1951, by 
tates 


[National Slag Association] 


Screened air-cooled All types 
Quantity Quantity 
Percent Value Percent Value 
Short tons of Short tons of 
total total 
Alabama................. 5, 157, 552 22 $5, 352, 752 6, 156, 745 21 $6, 791, 654 
OD lu acc rias 5, 675, 671 24 8, 025, 708 8, 078, 142 28 9, 781, 764 
Pennsylvania..........-.- 4, 130, 577 18 6, 119, 604 5, 071, 810 17 7, 332, 405 
Other States !............. 8, 312, 892 36 10, 033, 829 10, 020, 737 34 12, 401, 780 
Total....----------- 23, 276, 692 100 29, 531. 983 29, 327, 434 | 100 | 36, 307, 693 


1 California, Colorado, Illinois, Indiana, Kentucky, Maryland, Michigan, Minnesota, New York, Ten- 
nessee, Texas and West Virginia. 


PREPARATION 


Processed blast-furnace slag is marketed in air-cooled screened, air- 
cooled unscreened, granulated, or expanded form. About four-fifths 
of the total is sold as screened air-cooled material, which is produced 
by allowing molten slag to flow into pits adjacent to the furnace or by 
transporting it to a slag bank or modified pit and permitting it to 
solidify under atmospheric conditions. It is then processed in the 
same manner as are other mineral aggregates. 

The remaining one-fifth of the total output is divided about evenly 
among the other types. Unscreened air-cooled slag is a crushed, un- 
graded material. Granulated slag is the granular product formed 


SLAG—IRON BLAST-FURNACE 1167 


when molten slag is suddenly chilled by immersion in water; it is made 
by three general methods—pit, jet, and dry granulation processes, 
Expanded slag is a foamed product formed when molten slag is ex- 
panded by applying a limited quantity of water. RR 


TRANSPORTATION 


As in past years, virtually the entire tonnage of processed slag in 
1951 was moved by rail and truck, with waterway transportation ac- 
counting for only 2 percent of the total. As shown in table 3, railroads 
handled 47 percent and trucks 51 percent—the third successive year 
that these figures have remained unchanged. 


TABLE 3.—Shipments of iron blast-furnace slag in the United States, 1950-51, 
by method of transportation 


[National Slag Association] 


1950 1951 


Method of transportation S m x e 
ercent o | Percent o 
Short tons total Short tons total 
ERE IA VIVAS E EA 11, 426, 470 47 12, 752, 189 44 
d ua e LAORE IP Meo E A 12, 487, 059 51 15, 706, 078 54 
We GRE WES II ANA 499, 157 2 469, 840 2 
Total sNipmeutà. Ee eweg o oe e rua ore 24, 412, 686 100 28, 928, 107 100 
Interplant handling lorca 513, 347 2e. 399, 327 —— 
Total processed. lee Ab eege ee ee o o roo 24, 926, 033 |............ 29, 327, 484 .|........-.... 


1 iL ia tonnere Is used by the processor locally in making such products as concrete block, asphaltic con- 
cre , e LJ 


CONSUMPTION 


Screened air-cooled slag was the major type processed by the 
industry and constituted 79 percent of the total output of processed 
slag in 1951. Granulated slag comprised 8 percent, expanded slag 
7 percent, and uncreened air-cooled slag 6 percent. 

Screened Air-Cooled Slag.—Consumption of screened air-cooled 
slag again established & new high of 23,276,692 short tons valued at 
$29,531,983—over 3 million tons more than in 1950, although it 
represented a slightly smaller percentage of the total slag processed. 
'The use of screened e slag as aggregate in portland-cement 
concrete construction, bituminous construction, and highway and 
airport construction other than portland-cement and bituminous and 
as railroad ballast consumed 21,076,059 short tons or 91 percent of 
the total of this type of slag. Other important uses for the material 
were in the manufacture of concrete block, mineral wool, and built-up 
roofing and roofing granules. 

Unscreened Air-Cooled Slag.—In 1951 the quantity of unscreened 
air-cooled slag processed totaled 1,732,969 short tons valued at 
$969,975—increases of 72 and 52 percent, respectively, over the 1950 
figures. Approximately half of this material was used as aggregate 
in highway and airport construction. 
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TABLE 4.—Air-cooled iron blast-furnace slag sold or used by processors in the 
United States in 1951, by uses 


[National Slag Association] 


Screened Unscreened 
Use ———————— 
Short tons Value Short tons Value 

Aggregate in: 
Portland-cement concrete construction......... 2, 367, 983 $3, 145, 684 |... fl 
Bituminous construction (all types) ............ 5, 973, 795 8, 321, 401 |... 
Highway and airport construction !............ 8, 033, 438 10, 707, 112 877,725 $566, 498 
Manufacture of concrete block. ...............- 746, 462 037, 495 |............ NERO REOR 
Railroad ballast.. eee 4, 700, 845 4, 399, 072 228, 224 80, 694 
Minera! eool Ll ll LL. ll. 467, 714 619, 573 108 108 
Roofing (cover material and granules).............. 431, 182 AA A 
Sewage trickling filter medium... 41, 075 72, 789 - sete sake oe PR = 
Agricultural slag, liming. .........................- 18, 274 25, 067 AAA oe S 
Other Uses. AAA A 495, 926 500, 962 626, 912 322, 675 
Total IA E EE 23, 276, 692 29, 531, 983 | 1,732, 969 969, 975 


1 Other than in portland-cement concrete and bituminous construction. 


Granulated Slag.—The consumption of granulated slag in 1951 
amounted to 2,249,281 short tons—an increase of 4 percent as com- 
pared to the 1950 figure. Of this quantity, 53 percent was utilized 
as a raw material in the manufacture of hydraulic cement, 34 percent 
was used as road fill, and 7 percent as an aggregate in concrete block. 

Expanded Slag Aggregate.—The consumption of expanded slag 
in 1951 reached 2,068,492 short tons valued at $4,917,091—gains of 
21 and 31 percent, respectively, compared to 1950. The bulk of 
this output was used in concrete-block manufacture, and a small 
percentage found application as an aggregate in lightweight concrete. 


TABLE 5.—Granulated and expanded iron blast-furnace slag sold or used- by 
processors in the United States in 1951, by uses 


[National Slag Association] 
Granulated Expanded 
Use rr | — MM 
Short tons Value Short tons Value 

Road fill, etc. .......... 2. 2 ll lll c clc ellas 766, 362 $677, 400 A awsuo ura mun mA ORAE 
Agricultural slag, liming- ...................... 47, 186 61,090 AAA snecicsaci uen 
Manufacture of hydraulic cement. ............- 1, 193, 585 (ly M AAA D 
Aggregate for concrete-block manufacture...... 166, 454 210, 665 2, 015, 530 $4, 776, 353 
Aggregate in lightweight concrete. ............. |... LLL e LL |. -........-.-. 46, 607 588 
Other Uses- A 76, 094 38, 822 6, 295 18, 150 
Ee, Aere eebe 2, 249, 281 1 888,644 | 2,068, 492 4, 917, 091 


1 Data not available. 
?Excludes value of slag used for hydraulic cement manufacture. 


PRICES 


Average values per ton for the various types of processed slag in 
1951 are shown in table 6. Values for screened air-cooled slag ranged 
from 94 cents per short ton for railroad ballast to $1.84 for slag used 
in the roofing industry. Unscreened air-cooled slag values ranged 
from 35 cents for railroad ballast to $1.00 for material used in the 
manufacture of mineral wool. Available data on values of granulated 
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slag show a low of 51 cents for “other uses" and a high of $1.29 for 
agricultural slag. Expanded-slag values ranged from $2.37 when 
used as an aggregate in concrete block to $2.88 for the “other uses" 
classification. | 


TABLE 6.—Average value per short ton of iron blast-furnace slag sold or used 
by processors in the United States in 1951, by uses 


[National Slag Association] 


: Air-cooled 
Use m] Granulated! Expanded 
Screened | Unscreened 


ee rete Ye n nti o et | A rre RR rrr 


Aggrega 
Portlan t concrete construction............- $1:33 AA EE 1 $2. 63 
Bituminous construction (all types)... .............. 1:90 A AAA A 
Highway and airport construction 2................ 1.33 1 cesses ete aw 
Manufacture of concrete block. .................... SAA $1.27 2.37 
Railroad boilagt LLL Lee. - .94 £80 A A 
Mineral won 22.22.2222 202 eee 1.32 1200s REA A 
Roofing (cover material and granules).................. Y AA CE WEE 
Sewage trickling filter medium......................... WONT AAA AA AA 
Agricult slag, liming..............................- rl EAS 1:20 ds 
Road Dl, AAA E, EH M cecus 
RGF 1808......-.. 24 II uS RA SE ie 1. 03 51 . 61 2. 88 


1 Lightweight concrete. 
20 than in portland-cement concrete and bituminous construction. 


IRON RECOVERY 


The recovery of iron by slag processors during 1951 amounted to 
368,526 short tons—an increase of 24 percent over the preceding 
year’s figure. Iron is recovered from slag either by magnetic methods 
or by hand picking; and the material 1s returned to the furnaces, 
where it becomes a useful contribution to the iron and steel industry. 


EMPLOYMENT 


An average per active day of 2,100 plant and yard personnel worked 
5,369,000 man-hours in producing processed slag during 1951. This 
compares with 5,399,500 man-hours and an average per active day of 
2,015 plant and yard employees in 1950. 


TECHNOLOGY 


The Lackawanna plant of the Buffalo Slag Co., Inc., Buffalo 
N. Y., utilizes a surge pile between the primary crushing section and 
subsequent operations to eliminate delays caused by variations in 
the nature of the rough slag and in the occurrence of iron, necessitat- 
ing removal before loading transportation equipment.? 

lag is being crushed and graded into 10 sizes for use in sand 
blasting.’ | 

Most of the cement being used in constructing & major dam in 
central France is a slag-base cement manufactured on the job. The 
slag is shipped dry from Lorraine steel mills, stored in silos, and fed 
into ball-grinding kilns containing water. These kilns turn out 10 
tons per hour of slag ground extremely fine. The material is stored 

2 Nordberg, B., New Slag Plant of Flexible Design: Rock Products, vol. 61. No, 1, January 1951, pp. 


114-117. 
3 Pit and Quarry, vol. 43, No. 8, February 1951, p. 55. 
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as paste and later pumped to mixers where it is combined with port- 
land cement and the stone aggregates. It is reported to have a low 
heat of hydration.* | 

A bulletin issued in Scotland described utilization of blast-furnace 
slags in Europe. Points of interest cited included the use in Eng- 
land of 4 million tons of slag concrete aggregate and railroad ballast 
in 1949, the latest year for which figures were available. In the 
same year production of foamed slag was estimated at 60,000 tons 
and of granulated slag, 40,000 tons. Other highlights mentioned 
were greater utilization in Germany of granulated material and the 
wide use in France of slag aggregate in prestressed concrete sections. 

Slag-processing plants are in operation at Sydney, Nova Scotia, 
and Port Colborne, Ontario, Canada. The latter ient which 
specializes in expanded slag aggregates, is near Buffalo, N. Y. ` 


4 Bowman, Waldo G., The French Touch in Dams: Eng. News-Record, vol. 146, No. 19, May 10, 1951, 


pp. 28-33. . 
A Parker, T. W., Blast-Furnace Slag Building Materials: Trans, Eng. and Shipbuilders in Scotland, 
Paper 1139, Glasgow, Scotland, 1951, 41 pp. 


Slate 
By Oliver Bowles and Nan C. Jensep 


A 
GENERAL SUMMARY 


RODUCTION of slate in the United States during 1951 was 
j^ considerably lower than in 1950. "The decline was primarily in 
sales of granules and flour. Sales of roofing slate gained 4 per- 
cent in quantity and 6 percent in value. Gains were confined to the 
Pennsylvania operations; sales in other regions declined. The average 
value per square in 1951 was $21.24 compared with $20.75 in 1950. 

Mill-stock sales declined slightly in quantity and value from the high 
record of 1950. The principal decline was in sales of blackboards and 
bulletin boards. Sales of structural and sanitary slate, electrical 
slate, billiard-table tops, and vaults and covers increased substantially. 
School-slate sales declined in quantity but increased in value. Flag- 
stones, including slate employed for walkways, stepping stones, and 
miscellaneous uses, declined 1 percent in quantity but gained 13 per- 
cent in value. 

Slate granules and flour are included as part of the slate industry, 
although they have little connection with dimension slate. Waste 
slate from quarries producing roofing and mill stock is used to a very 
limited extent for making granules and flour. Nearly all of the latter 
products are derived from independent quarries and from rock un- 
suited for dimension-slate uses. The principal use of granules is for 
surfacing prepared roofing. Slate flour is used as a filler in paint, 
roofing mastic, linoleum, and other products. 

Sales of granules and flour declined 14 percent in quantity and 21 
percent in value in 1951 compared with 1950. The quantity sold was 
somewhat lower than the average of recent years. e average value 
per ton was also considerably lower. Figures for sales of all types of 
gran iles, including slate, appear in a table in the chapter of this volume 
on Stone. 
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TABLE 1.—Salient statistics of the slate industry in the United States, 1950-51 


1950 1951 
Quantity Quantity ppb hae 
Approxi- Approxi- N 
Unit of mate Value | Unit of mate Quan 
measuro- | equiva- measure-| equiva- 
ment ` ment lent oor Value 
CG GA 
Domestic production (sales 
by Ds Squares Squa 
Roofing slate.............. 197,570} 74, 060|$4, 098, ha 205, 120 77, 5001$4, 357, 412 la +4 +6 
Mill stock: Sq. ft. Sq. ft. 
Electrical slate.......... 285, 600 2,070|  424,879|: 326, 090 2, 350 +14) +11 
Structural and sanitary 
Slate. AA 1, 031, 180 8,200} 768, €602|1, 250, 810 9, 910 +21 +9 
Grave vaults and covers. 2, 730 20 2,507| 12,880 110 +372| +326 
Blackboards and bul- 
letin boards. ........... 1, 420, 960 3,290| 820, 510|1, 133, 770 2, 660 —20| —20 
Billiard-table tops....... 161, 030 1, 190 95, 996) 207, 490 1, 560 +29 1H 
School slates............. 1 279, 100 370 8, 936| ! 237, 500 300 —15 34 
Total mili stock....... 3, 180, 600} 15,140] 2, 130, 43013, 168, 540] 16,890) 2, 127, 387|.........l....... 
Flagstones, etc.2_.......... 12, 346, 248] 79,440) 1,342, 053/12,183,280;  76,760| 1, 622, 911 —1| +13 
Total slate as dimension 
A BEE A -| 168, 640| 7, 571, 325).......-- 171, 150| 8, 007, 710 +1 +6 
Granules and flour........|.......... 761, 730 7, 476, 156|......... 654, 550| 5, 888 —1l4|  —21 
Grand total domestic 
production.........-]...---.--- 930, 370/15, 047, 481|_........ 825, 700/13, 895, 711 —11 —8 


1 Square feet approximate. Number of pieces: 1950, 389,087; 1951, 395,000. 
? Includes slate used for walk ways, stepping stones, 'and miscellaneous uses. 


SALES 


Dimension Slate.—Roofing and mill stock, which are cut to specified 
sizes and shapes, together with flagging and related products, are 
classed as dimension slate. Table 2 shows sales of these products for 
the latest 5-year period. 


TABLE 2.—Dimension slate sold by producers in the United States, 1947—51 


AA | NAAA | ms | os | ss a eege | AI e ecc 


13, 550 |$1, 444, 835 


1048.......... 11,950 | 1, 600, 019 
1949.......... 12, 730 1, 727, 649 
1950.......... 15, 140 2, 130, 430 
1951.......... ; 77, 500 4, 357, 412 16, 890 2, 127, 387 171, 150 | 8, 007, 710 


1 Includes flagstones, walk ways, stepping stones, and miscellaneous slate. 
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Roofing slate is used chiefly in residential building. It might be 
expected, therefore, that the sales of this product would follow the 
trend of construction of new dwelling units. As indicated in figure 1, 
there was an approximate parallelism from 1935 to 1945, except for 
the comparative lag in roofing-slate sales from 1939 to 1942. Since 
1945 roofing-slate sales have failed to keep pace with the tremendous 
growth in building construction. 
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FIGURE 1.—Sales of roofing slate and mill stock compared with number of new 
dwelling units and value of new nonresidential building, 1930-51. Data on 
number of new dwelling units (actual starts) in nonfarm areas from U. $. 
Department of Labor; on value of nonresidential building (adjusted to 1939 
prices) from U. S. Department of Commerce and U.S. Department of Labor. 


Mill-stock slate is used for blackboards in schools, and for steps, 
baseboards, and other units in office buildings and other nonresiden- 
tial structures. Mill-stock sales followed the general trend of non- 
residential building construction from 1930 to 1939. As indicated in 
figure 1, since 1944 mill-stock sales have fluctuated moderately, while 
nonresidential building activity has advanced and in 1951 exceeded 
all previous records. Slate evidently is losing ground in the competi- 
tive field. 

Figure 2 is a graphic presentation of the value of slate sold from 
1920 to 1951, by principal uses. Two peaks were reached during this 
period, one in 1925 and the other in 1950. The two troughs reflect 
the unfavorable conditions of the depression and World War II. 

Granules and Flour.—Sales of granules in 1951 dropped 15 percent 
in quantity below the alltime high of 1950. The value of sales 
declined 22 percent. The average sales value per ton f. o. b. plant 
($10.35) was 99 cents lower than in 1950. Sales of slate flour declined 
11 percent in quantity and value. Granules and flour were produced 
in Arkansas, California, Georgia, New York, Pennsylvania, and 
Vermont. Granules but no flour were sold in Maryland and Virginia. 
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Fiaure 2.—Value of slate sold in the United States, 1920-51, by uses. 


Ee of these products for the latest 5-year Bowe are shown in 
table 3. 


TABLE 3.—Crushed slate (granules and flour) sold by producers in the United 
States, 1947-51 


Granules Flour Total 
Short tons Value Short tons Value Short tons Value 
WTA aE 593, 560 | $5, 911, 151 169, 940 | $697,083 763, 500 | $6, 608, 234 
TT AAN 499, 440 | 5,306, 568 159, 430 707, 809 658,870 | 6,014,377 
1949............--.------------ 463, 200 | 5,136, 002 144, 980 627, 568 608,270 | 5,764, 560 
TI D 595, 200 | 6, 747, 325 166, 530 728, 831 761,730 | 7, 476, 156 
T A 506,770 | 5,242, 946 147, 780 645, 055 654, 550 | 5, 888, 001 


REVIEW BY STATES 


As shown in table 1, total production of slate in the United States 
declined 11 percent in quantity in 1951 compared with 1950. Seventy- 
seven operators reported production in 1951, a decline of 17 from 
1950. Table 4 shows sales of slate in 1951, by State and use. 

Maine.—Electrical slate is the principal product of the Maine 
quarries, which are situated near Monson, Piscataquis County. As 
in 1950, only one company was active in 1951. 
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TABLE 4.—Slate sold by producers in the United States, 1947-51, by State and use 


Roofing Mill stock 
Opera- |.-———————————|——————— — —| Other uses 
tors |Squares(100| vane |squarefect| Val (value): | Total value 
square feet) ue quare feet ue 
| AA A 76 170, 590 2, 549, 080 | $1, 444,835 | $7, 145, 039 | $11, 685, 554 
Een sde Ree eae 83 218,650 | 4,566,056 | 2,541,250 | 1,600,019 | 6,714,854 | 12,880,929 
(crc EA 80 181, 490 | 3,759,564 | 2,741,040 | 1,727,649 | 6,677,063 | 12, 164, 276 
(D, dcir 94 197, 570 | 4,098,842 | 3,180,600 | 2,130,430 | 8,818,200 | 15,047, 481 
ZLALXLLD[L—RÓÁÁA—Á—————L———————I———————————X——————————II——————— A 
1951 
Arkansas.-.---------- A A A ES EEE E 174, 329 174, 329 
California. ........... a AA A A A ed ues (m 1 
Eu 1 AAA A WEE A A 1 1 
Maryland............ L A A A enm 431, 053 à 
NEW YO... oos 19 450 19, 580 |-.----------|------------ 1, 445, 089 1, 464, 669 
Pennsylvania. ....... 25 134,180 | 2,681,072 | 2,589,090 | 1,416,657 | 1,591, 141 5, 688, 870 
Vermont and Maine. 23 46,650 | 1,019, 558 579, 450 710,730 | 2,856, 203 4, 586, 491 
Virginia... ce 6 23, 840 637, 202 luces sese ne A (2) 
ao gare San AMA PA PAPA AA M nre 913, 097 1, 550, 299 
DOME uses 77 205, 120 | 4,357,412 | 3,168,540 | 2,127,387 | 7,410,912 | 13,895,711 


1 Flagging and at products granules, and fiour, 
2 Included with “Undistributed” to avoid disclosure of individual company operations. 


New York.—There were 2 slate operators less in 1951 than in 1950, 
and the value of sales declined 29 percent. Flagging, granules, and 
flour were the principal products; 

Pennsylvania.—Lehigh and Northampton Counties are the most 
productive slate areas in the United States. All types of slate products 
are made because the “soft-vein,” blue-black slate characteristic of 
these areas is suitable for making blackboards, structural slate, and 
all other mill-stock types, as well as roofing. Slate produced in York 
County in the Peach Bottom district on the Maryland-Pennsylvania 
border in the vicinity of Cardiff, Md., and Delta, Pa., may not be 
shown separately and therefore is included with Northampton County 
in table 5, which presents detailed figures for Pennsylvania. 

The total value of all slate products sold in Pennsylvania in 1951 
increased 3 percent compared with 1950. Gains in roofing and elec- 
trical slate, vaults and covers, and billiard-table tops were substantial 
both in quantity and value. Blackboard and bulletin-board produc- 
tion declined both in quantity and value. Structural and sanitary 
products gained in quantity but declined in value. Conversely, 
school slates declined in quantity but increased in value. Other 
products (principally granules and flour) declined in value. The 
percentage changes in these items in 1951 compared with 1950 were 
as follows: Roofing slate, increase of 8 percent in quantity and 15 
percent in value; electrical slate, increase of 25 percent in quantity 
and 34 percent in value; structural and sanitary slate, increase of 16 
percent in quantity but a decline of 5 percent in value; blackboards 
and bulletin boards, decline of 20 percent in both quantity and value; 
billiard-table tops, increase of 29 percent in quantity and 37 percent 
in value; school slates, decline of 15 percent in quantity but a gain of 
34 percent in value. Vaults and covers is a small item that made 
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TABLE 5.—Slate sold by producers in Pennsylvania in 1951, by county and use 
Roofing slate Mill stock 


Electrical Structural and Vaults and 


County sanitary covers 


Square Square Square 
feet Value feet Value feet Value 


EC LÓ_______ yg 0 EE E || rar ics Us || vcn ccv 


Lehigh............---.--- 4 | 6,710 | $110, 470 CET Pato ool ee 
Northampton and York!| 21 | 127,470 |2, 570, 602 ys, 830 ¡$16,167 | 983.930 ($580,119 (1127570 | $10,338 
Total: 1951.. .....| 25 | 134,180 |2,681,072 | 13,830 | 16,167 | 983,930 | 580,119 | 12,570 | 10,336 
1950 27 | 124,280 [2,341,127 | 11,050 | 12,044 | 849,970 | 611,004 | 2,340 | 2,097 


Mill stock—Continued 


Blackboards and Billiard-table School slates Other 


Total 
County bulletin boards tops uses 
Me ER (value) | Value 
S Ta” Value | Square | value Square Value 

Lehigh..................... 296, 120 |$139, 940 |.........|......... 237,500 |$11,943 | $12,400 | $309, 282 
Northampton and York 1...| 837,650 | 527,071 | 207, 490 |$131,081 |........./.......- 1, 578, 741 |5, 379, 588 
Total: 1951........-.- 1, 133, 770 | 667,011 | 207,490 | 131,081 | 237, 500 | 11,943 |1, 591, 141 [5, 688, 870 
1950..........- 1, 420, 960 | 829, 510 | 161, 030 95,996 | 279, 100 | 8,036 |1, 645, 300 |5, 546, 014 


1 York County produced granules and flour only; included with Northampton County to avoid disclosure 
of individua] company operations. 


large gains. Slate for other uses declined 3 percent in value. There 
was a decrease of two in the number of active operators. 

Vermont.—To avoid revealing the production of an individual firm, 
Maine has been included with Vermont in table 4. "The total value 
of slate products sold in these two States in 1951 was 6 percent less 
than in 1950. Roofing-slate sales declined 1 percent in quantity and 
3 percent in value. Mill stock increased 27 percent in quantity and 
25 percent in value. The value of slate for other uses declined 12 
percent. There was a decline of 9 in the number of operators. 

Virginia.—Roofing slate was the principal product of the quarries 
near Arvonia and Ore Bank, Buckingham County. Small quantities 
of flagging but no mill stock were made. Roofing-slate sales declined 
7 percent in quantity and 4 percent in value in 1951 compared with 
1950. Granules were produced in substantial quantities during the 

ear, but details cannot be given without revealing the figures of 
individual producers. 

Other States.—Granules and flour were produced in Montgomery 
County, Ark., near Glenwood; near Placerville, El Dorado County, 
Calif.; and near Fairmount, Bartow County, Ga. Granules but no 
flour were produced near Whiteford, Harford County, Md. Flagging 
and other products were sold in Mariposa County, Calif. 


PRICES 


The average value of roofing slate f. o. b. quarry or mill, as reported 
to the Bureau of Mines, increased 49 cents per square in 1951 to $21.24. 
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In Pennsylvania it was $19.98 per square, in New York $43.51, in 
Vermont and Maine $21.86, and in Virginia $26.73. 

The average value of mill stock was 67 cents per square foot, the 
same as in 1950. "The average value of electrical slate declined 5 cents 
(to $1.44); structural and sanitary slate declined 8 cents (to $0.67); 
and vaults and covers declined 9 cents (to $0.83). Blackboards and 
bulletin boards remained virtually unchanged at $0.59. The average 
sales value pe short ton of granules declined 99 cents (to $10.35), 
while flour declined 2 cents (to $4.36). 

Price History.—The trend in yearly average value of roofing slate 
and mill stock compared with wholesale prices of all building materials 
since 1915 is indicated in figure 3. Since 1933 mill-stock prices have 
followed closely the price trend of all building materials. Roofing- 
slate prices also maintained a close correspondence with those of all 
building materials until 1945, but since that date they have advanced 
much beyond the general average. The contrast between the trend 
in paces shown in figure 3 and the trend in volume of sales indicated 
in figure 1 seem to indicate that the relative decline in the quantity of 


AAN I 
AR Ner 


FIGURE 3.—Average value of slate compared with wholesale prices of building 
eg in general, 1915-51. Wholesale prices from U. S. Department 
of Labor. 
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roofing slate sold since 1945 is in a large measure related to the relative 
increase in its price compared to that of other building materials. 


FOREIGN TRADE? 


Imports.—The value of slate imported for consumption, which made 
remarkable gains in 1950, continued 1ts strong upward trend. As in- 
dicated in table 6, the value of imports in 1951 was more than 2% times 
as great as in 1950. Most of the imports consisted of school slates 
from Italy and Portugal. Many of them are imported unframed and 
are framed in the United States. A factor that may have contributed 
to this greatly increased movement was the reduction, effective May 
30, 1950, of the import duty from 25 percent to 12% percent ad valorem. 

Exports.—Table 7 gives the value of exports of slate products for 
the latest 5-year period, as reported by shippers to the Bureau of 
Mines. The total value of exports was 23 percent less in 1951 than in 
1950. 


TABLE 6.—Slate imported for consumption in the United States, 1947-51, by 
countries 
(U.S. Department of Commerce] 


Country 


ee | eee ao | ee | 


——————— $19, 824 38 
——— — (€ 30, 436 16, 601 8, 188 8,891 
Electrical: co naacancidos ee uei bebe oL ease dete 3, 164 4, 24 10, 151 14, 635 13, 819 
DIAC DOATGS EE 47, 899 65, 314 65,062 | 107,466 1, 056 
uda co ae zsa: EE 43, 161 $8, 692 79, 687 47, 000 , 669 
ructurai (nciuding loors and walk ways)........... 
Siate granules and flour.............................. 460,736 | 428, 755 417, 148 311, 282 
KE 605, 144 | 587, 328 614, 211 472, 855 


1 Figures collected by the Bureau of Mines from shippers of products named. 

2 Includes slate usod for pencils and educational toys. 

1 Figures on imports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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TECHNOLOGY 


New milling facilities were constructed in Pennsylvania. One 
roofing-slate mill was modernized by introducing a conveyor-belt 
system for delivering slate to the various operations. 

Pennsylvania State College conducted a time study of unit processes 
in the Pennsylvania slate industry as a guide toward increasing the 
efficiency of operations. This college also reviewed the status of 
slate technology &nd urged operators to take active measures toward 
reducing the eost of quarrying and manufacture.? 


Ari F., A Production Analysis of the Pennsylvania Slate Industry: Pennsylvania State 
ollege e p. e 
3 Stickler, C. ., Mullen, W. F., and Bitner, Wayne, Industrial Studies of Pennsylvania Slate Produc- 
tion: Pennsylvania State College, Mineral Industry Exp. Sta., Bull. 58, 1951, 43 pp. 


Stone 
By Henry P. Chandler and Nan C. Jensen 


de 
GENERAL SUMMARY 


2"OMBINED sales of dimension and crushed stone in 1951 were at 
C a record figure of 286 million short tons valued at $438 million. 

These sales represented a gain of 14 percent in tonnage and 12 
percent in value over the preceding year. In the dimension-stone 
industry during 1951 the gain in sales over 1950 amounted to less than 
1 percent in tonnage and 3 percent in value. In the crushed- and 
broken-stone industry, sales increased 14 percent, both in tonnage 
and value; gains occurred in nearly all classes of material. 

The tables in this chapter give the quantities of stone sold or used 
by producers (also referred to as sales) and the values f. o. b. quarries 
and mills. Stone made into abrasives, such as grindstones, and stone 
used in making cement and lime, are, however, not included herein. 
They are reported in terms of finished products in the Abrasive Ma- 
terials, Lime, and Cement chapters. Dimension stone and crushed 
stone are considered separately, except in introductory tables 1 to 4, 
which show total sales of stone by kinds, uses, and States. 


TABLE 1.—Stone sold or used by producers in the United States,! 1947-51, by kinds 


Basalt and related 
Granite rocks (traprock) Marble Limestone 
Year REOR ERR MERECE IERI SEN (A Se ERI A Ru E NETUS, PUR NL RR end 
Short tons| Value | Short tons Short tons| Value ¡Short tons| Value 
1947........ 12, 443, 320|$34, 123, 460] 19, 616, 020|$25, 755, 314 227, 880|$10, 252, 522/150, 408, 820|$186, 548, 286 
1048. ....... 13, 685, 880| 38, 807, 206| 20, 654, 580| 29, 016, 065 276, 000| 10, 421, 254/166, 742, 300| 215, 451, 016 
1949........ 16, 044, 050| 42, 566, 330| 21, 386, 260) 30, 486, 257 239, 440| 12, 292, 822/163, 746, 260| 222, 513, 012 
1950........ 22, 553, 180| 52, 220, 660| 22, 804, 839| 34, 372, 735 267, 220| 10, 932, 234|180, 918, 910| 252, 755, 827 
1951........ 21, 089, 043| 51, 240, 439| 29, 404, 512| 42, 914, 706 256, 339| 10, 641, 219/205, 479, 815| 287, 676, 332 
Sandstone Other stone 3 Total 
Y ear EE 
Short tons Value Short tons Value Short tons Value 
104 ENEE 6, 809, 080 |$16, 586, 504 | 18,049, 670 |$16, 078, 896 | 207,554. 790 |$289, 344, 482 
1948. EE EE 7, 289, 950 | 18, 048, 947 | 16, $86, 590 | 16,339, 123 | 225, 535,390 | 328, 984. 571 
IMMO a ali 6, 954, 660 | 19,906,326 | 14,755,900 | 13,676,892 | 224,026, 570 | 341, 441, 645 
M900 Ilion acacia 9, 100, 890 | 23, 787, 019 | 10,378, 020 | 16, 513, 622 252, 113, 050 | 390, 582, 097 
EN O E 8, 792, 232 | 24,979,317 | 21,320, 568 | 20, 332, 981 286, 342, 509 | 437, 783, 994 


1 Includes Alaska, Hawaii, and Puerto Rico. 
2 Includes mica schist, conglomerate, argillite, various light-color volcanic rocks, serpentine not used as 
marble, soapstone sold as dimension stone, etc. 
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TABLE 2.—Stone sold or used by producers in the United States,! 1950-51, by uses 


Use AAN 
Quantity Value Quantity 
Dimension stone: 
Building stone: 

Rough construction.................... short tons... 940 | $1, 133, 133 239,385 | $1,148, 161 
ei stone, slabs, and mill blocks ?, ..... cubic feet... 37, 679, 144 
roximate equivalent in short tons...........- 974, 750 |......------ 997,474 |...........- 
nu A O A short tons... 500, 925 
Monumental stone..........--...-------- cubic feet... 16, 851, 224 
Approximate equivalent in short tons............| 243,960 |............| 284, 753 |............ 
Paving blocks.............................- ber.. 51, 999 
ate equivalent in short tons............] | 3,740 |............| | 3,270 |............ 
CUI RNV UFU NEU M RO bic feet... 2, 871, 881 
proximate equivalent in short tons............| 78,040 |............| 82,481 |............ 
Ee cubic feet.. 976, 518 
Approximate equivalent in short tons............| 57,560 |............|] 81,335 |............ 

Total dimension stone (quantities approximate, 
in short CONS) A EG 1,859,200 | 58,464, 183 | 1,861,689 | 60, 169, 852 

Crushed and broken stone: 

jio, O A II short tons.. 8, 437, 614 
Crushed stone. ........................-..---.- Quini 237. 710, 272 
Furnace flux (limestone)......................- do....| 35, 989, 8 45, 622, 125 
Refractory stone 3................-.. Le ces. do.... 7, 810, 013 
Agricultural (limestone)..................-...- do.... 31, 051, 933 
Other uses.....................-- iaa do.... 46, 982, 185 
Total crushed and broken stone............d0..../250, 253, 850 |332, ZU 914 |284, 480, 820 | 377, 614, 142 

Grand total (quantities approximate, in short 
COND) EE 252, 113, 050 |390, 582, 097 |286, 342, 509 | 437, 783, 994 


1 Includes Alaska, Hawaii, and Puerto Rico. 

3 To avold disclosure of individual outputs, dimension stone for refractory use is included with bulldin ng 
stone. Sawed building stone includes: 1950—470,100 SE feet (34,100 tons) of stone for refractory use value 
at ear 1951—839,040 cubic feet (39,167 tons), $1,304,56 

Ganister (sandstone), mica schist, soapstone, and deloralte. 


TABLE 3.—Stone sold or used by noncommercial producers in the United States,! 
1950-51, by uses 


[Included ín total production] 


1951 
Short tons Value Short tons Value 

Building stone. ..... $106, 049 9, 866 $73, 315 
Rubble 66, 318 63, 227 80, 060 
CHE EE 2,033,854 | 2,508,343 2, 207, 375 
Crushed st 19,374,778 | 18,770,495 | 21,627,615 
Agricultural (limestone) 5, 64 714, 171 2 739, 123 
Other uses 2,361,410 | 2,274,608 | — 4,480, 780 5, 167, 482 

Total 21,159,790 | 24,560,868 | 26,317,032 | 29,984,970 


i Includes Alaska and Puerto Rico. 
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TABLE 4.—Stone sold or used by producers in the United States, 1950-51, by 


States 
1950 1951 
Btato 
Short tons Value Short tons Value 

BT AAA A 2, 587, 500 $6, 038, 220 2,818, 421 $7, 254,671 
V.E a Ea) eT. cn a 228, 490 139, 810 308, 831 353, 872 
ATLANTA ca TENE 3, 952, 720 7, 419, 110 2, 535, 746 3, 216, 426 
A aide ee Eed 11, 764, 630 13, 908, 432 12, 537, 344 14, 714, 524 
Colorado... uer oS egene Ee 1 1,679, 900 1 2, 776, 331 1, 470, 123 2, 334, 376 
Oonpeetleut. cce eec eee eee eee rere 11,860,700 | 12,789,532 2, 278, 466 3, 360, 378 

A EE 190, , 201 245 
I oT e Co K: A II s EE 5, 313, 400 6, 885, 3 8, 032, 966 9, 410, 682 
felten A 3 6, 144,980 | ! 11, 917, 482 6, 025, 809 15, 768, 204 
A AAA A A OS 1 644, 020 1 861, 200 1,467, 182 1, 811, 422 
A RES ..-.--22--22>...- 17, 911, 480 21, 970, 537 19, 298, 968 2, 474, 516 

(El ENT A A esee taa sale ECL 6, 994, 670 , 686, 160 1 8,641,670 1 23, 729, 
TOW E A A 1 8, 425,490 | 3 10, 668, 427 9,261,317 12, 170, 082 
ET AA 7,630, 300 8, 920, 207 7, 191, 483 9, 058, 512 
CS AAA A 1 7, 417, 200 1 8, 865, 013 7,048, 771 8, 609, 609 
Louisiana... .eusecece o e oho raid 3)  L AEN FRAGORE A UM 
MB. aaa 1 , 740 1 2, 214, 164 2, 582, 541 

Maryland.......................- 2. e nee 1, 975, 690 3, 459, 605 3, 181, 434 , 983, 
Massachusetts. ue LL Ll eel ee 1 8, 284, 470 1 8, 484, 009 1 8, 225, 839 1 9, 172, 425 
Miolligal.ioescesecoocRacsaswuioceqrese ecce 10, 095, 540 15, 391, 366 20,851, 733 17, 514, 720 
Minnesota....-.-.-.-.-...-------------.--- eee 11,953,450 | 15,334,028 | 11,900,407 1 5,613, 157 
MiasissiDDI. eeu cia cos 100, 000 115, 000 171, 131 168, 933 
ISSOUPI EE 10, 300, 400 14, 406, 627 ; 15, 255, 427 

d EE 919, 090 949, 545 871, 608 S 
Nebroaka.. e ceca am ce eee nee 1 736, 660 1 1, 042, 035 942, 967 1, 437, 809 
AA ON 1 274, 460 Í 269, 478 834, 807 059, 815 

New Hampshlre..........................-...- 1 15, 760 1 383, 667 1 62, 355 1 349, 
CET A A A A 1 4,672, 050 1 9, 119, 251 6, 457, 248 10, 987, 705 
New Meiegn. ee c eec cese eere 364, 930 243, 841 1, 022, 901 592, 179 
New (YY A CUu Aen AE 13, 121, 850 19, 728, 957 15, 559, 372 2A, 326, 118 
North Carolina..................-... c. leer , 711, 580 11,894,745 | 18,612,967 | 1 13,292, 690 

North Dakota.......................-...- le... , 250 135, 698 281, 219 j 
o MM A A AA 20, 466, 350 28,628,678 | ! 25,190,277 | 136,436, 081 
0 A A 5, 021, 680 4, 848, 223 6, 968, 676 6, 917, 548 
A Luci xus p Ee A USER Sa 1 3,836, 550 1 5, 559, 010 8, 721, 709 , 831, 483 
erageet 25, 493, 230 42, 205,691 | 127,390, 1 46, 668, 590 
Rhode Island. ..-.---.00cococooccooccoococcccnoo. 798, 186 9 651, 931 
South Carolina..............................-.. 1 2, 557, 510 1 8, 836, 056 1 2, 828, 868 1 3,690, 114 
South Dakota nu ! 1, 205, 910 1 4, 860, , 263, , 660, 074 
A A A 7, 978, 690 13, 802, 288 1 8, 838, 796 1 14, 765, 988 
KT soc ce A cule pu uateRU E EE 1 4, 893, 150 1 5, 580, 463 1 7,351, 069 1 7,628, 122 
tebe coa eos cowucdoe sat aussi ewes M OE EE 29, 410 880, 667 1, 226, 710 1, 201, 118 
Vermont A cece een 447, 310 8, 038, 892 450, 980 7, 253, 824 
RAE A esaa Eou Ed eS 9, 272, 740 16, 434, 602 9, 277, 252 16, 021, 116 
CN A A 4, 930,820 5,734, 563 5, 029, 735 5, 664, 433 
West VISA ciar des 1 5,367, 510 1 7, 825, 653 1 5,754, 378 1 8, 472, 639 
WISCONSIN oink descrito ce 6, 999, 630 14, 494, 750 7,609, 323 14, 671, 858 
WYOMING eege E Wai up cae 1, 841, 400 2, 214, 037 1, 645, 475 1, 857, 207 
Undistributed................... 2. LL LL Lll. 1, 701, 560 4,887, 957 226, 648 1, 842, 438 
Tota ti ECH 250, 844,240 | 387,910,538 | 284,947, 177 434, 879, 316 
Alaska, Hawaii, Puerto Rico................... 1, 268, 810 2,671, 559 1, 395, 332 2, 904, 678 
Grand totali. c asses duoc eeu rng uEN VER 252, 113,050 | 390,582,097 | 286,342, 509 437,783, 994 


1 To avoid disclosing confidential information certain State totals are incomplete, the portion not included 
being combined with **"Undistributed.'' The class of stone omitted from such State totals is noted in the 
State tables in the Statistical Summary chapter of this volume. 

3 Included with ‘‘Undistributed.”” 
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DIMENSION STONE 


The term “dimension stone," as used in this chapter, is applied to 
blocks and slabs of natural stone, most of which are cut to definite 
shapes and sizes. Dimension stone is used principally for construct- 
ing masonry walls and memorials. Crushed and broken stone con- 
sists primarily of irregular fragments sized chiefly by mechanical 
screening and is used mainly as concrete aggregate, railroad ballast, 
furnace flux, and agricultural limestone. 

Dimension-stone producers may be divided]into three main groups 
on the basis of method of operation. "The first group quarries stone 
and sells it as rough blocks or slabs; the second quarries stone and also 
manufactures it into finished products; and the third buys sawed 
slabs or rough blocks of stone and manufactures them into finished 
products. The Bureau of Mines statistical canvass covers the first 
and second groups but not the third. Bureau of Mines statistics are 
compiled from reports of quantities and values of original sales and 
include some material sold as rough blocks and some sold as finished 
products. 

Total sales of dimension stone (including slate) in 1951 made a very 
slight increase in quantity and a 3-percent increase in value compared 
with 1950. These overall figures include slate, but detailed statistics 
of that branch of the industry appear in the Slate chapter. 


TABLE 5.—Dimension stone sold or used by producers in the United States,! 
1950-51, by kind and use 


1951 
Kind and use 1950 Percent of 
Amount chango 
from 1950 
Granite: 
Building stone: 
Rongno0nstructión uu... lec e lee opo eue short tons.. 74, 040 74, 214 —4 
AS AT M $437, 332 $500, 133 -+14 
A: HR $5. 63 $6. 74 -+20 
Cut stone, slabs, and mill blocks................ cubic feet.. 754, 180 825, 882 +10 
AAA y A A A $4, 734,777 $5, 061, 985 4-7 
Average per cubic foot................ eee onc esee rms $6. 28 $6. 13 —2 
IAEA AS WEE short tons.. 118, 180 94, 043 —20 
ko ioi MIA HT RR $318, 304 $201, 702 —8 
Monumental WOR wem emie e e VR RE ER eu ee cubic fect.. 2, 666, 710 2, 609, 134 —2 
EAS AI A RECIPERE E $14, 946, 508 | $14, 606, 453 —2 
Average per cubic foot. ................-..---.--2.------ $5. 60 $5. aaa 
Paving DIOCRA- colada crono number... 347, 590 430, 560 +24 
A EE $51, 294 $51, 999 1 
CIE DU EE E EE cubic feet.. 900, 620 944, 380 A 
MOD e fb $2, 278, 495 $2, 709, 935 +19 
ante EE approximate short tons.. 554, 990 531, 857 —4 
[pr MERO Ho AERIS PEOR ENIM $22, 700, 710 | $23, 222, 207 +2 
Basalt and related rocks (traprock) 
E stone: 
Rough construction............................. short tons.. 26, 730 32, 746 +23 
el MET ETUR PA EEGEN $99, 466 $114, 225 +15 
Average per (0n............---- e eec ecc ccce acum e aree $3. 72 $3. 49 — 
RU DDIOs os oes soe enwdst ones. ae de short tons.. 10, 610 205 —98 
bi s: A EE wet cee $7, 532 $100 —99 
otal: 
guantity Se de short tons.. 37, 340 32, 951 —12 
GINO A A A leone es $106, 998 $114, 325 +7 
-— A _ _ 8  _ _  —______—_Jx=21 


For footnotes, see end of table. 
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TABLE 5.—Dimension stone sold or used by producers in the United States,! 


1950-51, by kind and use—Continued 


Kind and use 1960 
Marbl 
Building stone (cut stone, slabs, and mill blocks) ..cubic feet 756, 070 i 4-4 
A EE $6, 528, 013 $6, 659, 913 +2 
Average per cubic foot..............- LLL ccc LLL Ll ell ul. $8. 65 $8. 50 —2 
Monumental stone....................-.. LL 2l... cubic feet.. 206, 120 242, bb3 —18 
Ver MC" $2, 878, 374 $2, 244, 771 —22 
Average per cubic foot.................. cl ll lll lr... $9. 72 $9. 25 —b 
To 
SC E approximate short tons.. 89, 290 87,191 —2 
SING MC REOR UC UERSUM $9, 406, 387 $8, 904, 684 —b 
Limestone: 
Building stone: 
Rough construction.......................---.-- short tons.. 117, 440 101, 244 —14 
OA dee A A sacs $422, 698 $375, ict —11 
Average Der DEL gseeien geiergert nacio $3. 60 $3. 71 +3 
Cut stone, slabs, and mill blocks................ cubic feet.. 8, 233, 220 8, 096, 710 —2 
Ve EE $17, 061, 008 $17, 630, 077 +3 
Average per cubic foot... $2. 07 $2. 18 +5 
Rup A O Seuss short tons. . 66, 750 ; -+42 
A cM $207, 142 $194, 640 —6 
Fla ¡A E WP AA A INE cubic feet.. 197, 670 175, 527 —11 
E ues LL eeu adu caue qued $113, 537 $126, 580 +11 
Total 
Quantity. ............-.-......- approximate short tons.. 807, 590 806, 842 |...........- 
LUDERE A ORDRE CRDI E E $17,804, 385 | $18,327, 123 +3 
Sandstone: 
Building stone: 
Rough construction............................- short tons.. 32, 130 31, 181 —3 
ent EE EE $173, 637 $157, 977 —9 
Average RA ce MESE e dC quid mE . 40 —6 
Cut stone, slabs, and mill blocks. ............... cubic feet. . 2, 433, 430 2, 811, 207 +16 
DING eo ee $5, 037, 374 $6, 071, 863 +21 
Average per cubic foot... 0000000000 . 07 $2. 16 +4 
RUDD A eebe short tons. . 10, 350 11, 921 +15 
CH EE $38, 488 $48, 478 +26 
EE) d EE cubic feet. . 40, 420 61, 751 +25 
A A A AN $151, 321 $161, 946 +7 
EIERE ee cubic feet.. , 180 441, 756 —9 
A A E ceeeece $735, 062 , 652 +10 
Total 
Quantity..............----- eee approximate short tons.. 265, 500 291, 253 +10 
A NOTA STRE ELO Me $6, 135, 882 $7, 246, 916 +18 
Miscellaneous stone: 2 
A EE cubic feet.. 720, 740 083, 604 —5 
Vals sere DD EE $2, 170, 692 $2, 255, 306 +4 
Average per cubic font... e -00000 $3.01 $3. 30 +10 
O A A PETERE short tons. . 41, 320 52, 194 +26 
CHE $43, 775 $56, 005 +28 
KIBSEEIDB. loros osados cubic feet.. 28, 730 23, 260 —19 
A A AN E E 354 $43, 286 +47 
Total 
A A -..-------..-.- approximate short tons. . 104, 490 111, 595 +7 
Vall. co oa $2, 243, 821 $2, 354, 597 +5 
Total dimension stone, excluding slate: 
GIG Deg approximate short tons.. 1, 859, 200 1, 861, 689 |............ 
IA A A toate Due dead sees $58, 464, 183 | $60, 169, 852 +3 
Slate as dimension stone 3............. approximate short tons.. 168, , 150 +1 
L T: Ee $7, 571, 325 $8, 007, 710 +6 
Total dimension stone, including slate 
A A Bo E pproximate short tons.. 2, 027, 840 2,032,839 }............ 
EIDEN $66, 035, 508 $68, 177, 562 +3 
1 Includes Puerto Rico. 


2 Includes Soapstone, mica schist, volcanic rocks, argillite, and other varieties that cannot be classified in 


the 6 principal groups. 
etails of production, by uses, are given in the Slate chapter of this volume. 


STONE 1185 
BUILDING STONE 


The largest use of dimension stone is for building purposes. New 
construction calling for the use of dimension stone in 1951 remained 
at almost the same level as the previous year. The different kinds 
of dimension stone used also changed but little. Table 6 gives the 
quantity and value of the major types of building stone sold or used 
in 1951. 


TABLE 6. —Building stone sold or used by producers in the United States ! in 1951, 


by kinds 
Rough 
Kind Construction Architectural 
Cubic feet Value Cubic feet Value 
M01 A eee "n 893, 755 $500, 133 252, 880 $513, 745 
¡UN EE 389, 245 114,225 AI AA 
LLENO AA A A een eee Se 284, 382 1, 048, 578 
A A » deroDateEsetscueKeP CE 1, 218, 603 375,826 | 2,974, 089 8, 190, 344 
IN EI O Ss css IS 397, 835 157, 977 970, 893 1, 411, 276 
JAEN E A II O SN A WEEN, ASA 
A J—————— 2, 809, 488 | 1,148,161 | 4, 482,244 6, 158, 943 
Finished Total 
Kind 
Cubio feet Valuo 
Cubic feet Value 

Granite 1...................... $1, 600, 875 243, 504 | $2, 857,365 | 1,719,637 | $5, 562, 118 
A E A RA AA 389, 245 114, 225 
Marble. ...................... 150, 965 880, 999 348, 514 | 4, 735, 336 783, 861 6, 659, 913 
Limestone.............-...... 3, 506,607 | 5,900,851 | 1,526,014 | 8,538,882 | 9,315,313 | 18, 005, 903 
andstone.................... L 757,3 4, 842 82, 928 650,746 | 3, 209, 042 6, 229, 840 
Miscellaneous.......---------- 683, 694 | 2 2,258,306 |.......-....|............ 683,604 | 2,255,306 
dl E odio neon 3 6, 518, 060 | 214,737,873 | 2,201,050 | 16, 782, 328 | 16, 100,792 | 38, 827, 305 


1 Includes Puerto Rico. 

2 Sawed stone corresponds to dressed stone for construction work (walls, foundations, bridges) and cut 
stone to architectural stone for high-class buildings. 

3 Rough and cut miscellaneous stone included with sawed stone, 


GRANITE 


Sales of granite in the form of blocks and slabs during 1951 decreased 
slightly in tonnage, but increased slightly in total value over 1950. 
The increases occurred in the sales of dressed building material, 
dressed monumental granite, paving blocks, and curbing, while the 
sales of rough building and monumental material and rubble decreased. 
The average value of the granite produced in 1951 was $43.66 a short 
ton, a 6-percent increase over 1950. 

Tables 8 and 9 show sales of monumental granite in the Barre 
district, Vermont, exclusive of small quantities of Barre granite sold 
as construction or crushed stone. 
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TABLE 8.—Monumental granite sold by quarrymen in the Barre district, Vermont, 
9 


Year Cubic feet Value Year Cubic feet Value 
LA EE EES 612, 220 $2, 035,327 || 1947.....................- 937, 400 $3, 534, 798 
(oos ELI E aer, 635, 350 2, 267,777 || 1948. ................--..- 1, 039, 580 3, 052, 622 
TE: AA A ; 2,553, 681 || 1949.............-..-..... 890, 080 3, 528, 756 
[LL AMAS ES A GT 713, 050 2, 308, 506 || 1950.............-..-.--.- 917, 310 3, 868, 351 
EA TEORIA 990, 160 3,461,801 || 1951...................... 853, 963 4, 100, 912 


TABLE 9.—Estimated output of monumental granite in the Barre district, Vermont, 


[Barre Granite Association, Inc.] 


1949 1950 1951 

Total quarry output, rough stock.........-.- cubic feet... 894, 240 917, 685 863, 265 
Shipped out of Barre district in rough............ do.... 178, 848 183, 537 172, 653 
Manufactured in Barre district................... do.... 715, 392 734, 148 690, 612 
Light stock consumed in district.................. do.... 596, 160 489, 432 460, 408 
Dark stock consumed in district.................. do.... 298, 080 244, 718 230, 204 
Number of cutters in districtu... l.l ll lul. lll... 1, 748 1, 748 1, 748 
KE EEN $13. 50 $13. 90 $15. 00 
Average number of days worked.................-...--. 248 248 248 
TOD DAYTON for Wear E oa dir ences cerraran $5, 852, 304 $6, 025, 706 $6, 502, 560 
Estimated overBead. nd Ae eet mo rmn remo mr 2, 026, 152 3, 012, 853 3, 251, 280 
Estimated value of light 5tock..-....................... 2, 950, 802 2, 938, 460 2, 859, 765 
Estimated value of dark stock_................--0------ 1, 550, 016 1, 590, 654 1, 405, 326 
Estimated polishing vg Zeus: ecu rrr mm 1, 799, 658 1, 846, 840 1, 737, 220 
Estimated fawhig AAA 1, 408, 428 1, 446, 354 1, 359, 642 

Total value of granite... ......... e ll e Ne 16, 487, 450 16, 850, 807 17, 205, 793 


BASALT AND RELATED ROCKS (TRAPROCK) 


Because of their dark color, basalt and related rocks are used to a 
limited extent as building stone. Sales for rough construction in- 
creased and rubble dropped in 1951 from the previous year, the total 
tonnage declining 12 percent. However, the total value increased 7 
percent, and the average value per unit 21 percent. Basalt and 
related rocks, such as syenites and diorites, are used to some extent 
for memorials but are classed in the trade as “black granite” and are 
therefore included with the figures for monumental granite. 


TABLE 10.—Basalt and relatedrocks (traprock) (dimension stone) sold or used by 
producers in the United States in 1951, by State and use 


Building stone Total 
Active | Rough construction Rubble 
State 1 
A CAE Short 
Short Short tons nc 
tons Value tons Value 
COMO lA D d ee ae Nal EIN roe A AAA 140 140 $50 
Connecticut............---.«-.. 1 (n (n onus AAT ED in m 
CIO. cocoa ccoo 2. ! 1) 65 50 1 1 
Pennsylvania. .. oococomaceroos 1 28, 549 | $94,033 |..........]........-. 28, 549 94, 633 
Dna gi EA | Sie oa ve 4, 197 19; 602 IA PR 4, 262 19, 642 
dir 7 PERROS 5 | 232,746 | 114, 225 205 100 32, 951 114, 325 
Average unit value. ............]..........].......... $3.49 |.......... $0. 49 |.........- $3. 47 


! Included with *“Undistributed” to avoid disclosure of Individual company operations. 
1 389,245 cubic feet (approximate). 
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MARBLE 


Total sales of marble declined slightly during 1951 in quantity and 
value over the preceding year. Although small increases were noted in 
the quantity and value of building stone, material for monuments 
declined. There was also a 3-percent decrease in unit value. Tables 
11 and 12 give sales data on marble, by uses and States. 

The Georgia Marble Co., Tate, Ga., announced the purchase by 
its subsidiary, the Alabama Limestone Co., of the entire physical 
assets of the Rockwood Alabama Stone Co., 25 miles south of Muscle 
Shoals, Ala.! 


TABLE 11.—Marble (dimension stone) sold by producers in the United States, 
1950-51, by uses i 


1950 1951 
Use —————— 
Cubic feet Value Cubic feet Value 
Bullding stone: 
Rough: 
Exterior... en A A oN aea a 9, 140 $36, 326 10, 030 $40, 900 
Inte lor AERE ODER PONE REN 300, 240 1, 141, 665 274,352 | 1,002, 678 
inished: 
A A AN 96, 230 939, 670 115,154 | 1,071,897 
A A E 349, 460 4, 410, 352 384,325 | 4,644, 438 
'Totalexterior...........-...-....----..--...- 105, 370 975, 996 125,184 | 1,112, 707 
Total interior. ......................... .-.-. 649, 700 5, 552, 017 658,677 | 5,547,116 
Total building stone. ........................ 755, 070 6, 528, 013 783,861 | 6,659,913 
Monumental stone: 
OUED eer 
SE \ 290,120 | 2,878,374] 242,553 | 2,244,771 
Total monumental stone. ........................ 296, 120 2, 878, 374 242,553 | 2,244, 771 
Total building and monumental................. 1, 051, 190 9, 406, 387| 1,026, 414 | 8,904, 684 
Approximate short tons........................ 89, 290 |............ 87,191 |...........- 


TABLE 12.—Marble (dimension stone) sold by producers in the United States in 
1951, by State and use 


Building Monumental Total 
Quantity 
Active CSI E 
iid Plants | Cubi Cubi 
ubic ubic 
Value Value Short Value 
foot feet : Cubic tons 
feet (approxi- 
ma 

Alabama. ................. 2 () (1) (1) (1) (1) (1) (1) 
Arkansas.................- 1 | 15,000 E 1.1 A e zuo uds at 15, 000 1, 275 $94, 200 
Colorado.................. 1| 5,93 17,4190. AA DE 5, 932 17, 796 
Oeoreia 1 | 56,018 | 848, 343 |148, 513 |$1,598,609 53 17,385 | 2, 446, 952 
Maryland................. 1 7, 459 58, 012 |... ..--]-0-0------ 7, 459 58, 012 
Minnesota................. 1 4, 601 27, 000: |. rane AA 4, 691 3465 27, 000 
Missouri.................. 2 1) (1) (n (1) t (à 6 
North Carolina............ 1 L LA Ee EEN A 1 $ 1) 
Tennessee................. 7 |445, 019 |3, 373, 080 | 4,575 69,130 | 449,594 , 215 | 3, 443, 110 
Vermont.................- 6 1 1 1 1 1 1) 1 
Undistributed.............]........ 249, 742 |2, 240, 582 | 89, 465 | 577,032 | 339,207 28, 833 | 2, 817, 614 

TOtal. NA 23 |783, 861 |0, 659, 913 |242, 553 |2, 244, 771 |1, 026, 414 87, 191 | 8, 904, 684 
Average unit value........]........].......- $8. 50 |........ $0.25 AAN A 2 $3. 68 
Short tons (approximate)..|........ 66, 574 |.......... 20, OF AAA SN UNE UO A 


! Included with ““Undistributed” to avoid disclosure of individual company operations, 
3 Average value per cubic foot. 


1 Manufacturers Record, vol.120, No. 12, December 1961, p. 62. 
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LIMESTONE 


Limestone blocks cut to definite shapes and sizes are used almost 
exclusively for building purposes, such as interiors and exteriors of 
public buildings and commercial structures. The total of all types of 
dimension limestone sold during 1951 changed but little from the 
previous year. Tonnage declined slightly, while the total and unit 
values each increased 3 percent. Rough architectural material and 
rubble gained in tonnage sold, while sales of rough construction 
material, finished building material, and flagging declined. 

The Bedford-Bloomington area, Indiana, continued to produce 
most of the dimension limestone in the United States, its output bein 
82 percent of the total rough architectural and finished (sawed ind 
cut) limestone by volume and 76 percent by value. Tables 14 to 16 
show production in the Bedford-Bloomington, Ind., and Carthage, 
Mo., areas over a 5-year period. 


SANDSTONE 


Sales of sandstone in 1951 increased 10 percent in tonnage and 18 
percent in value over 1950. The average unit price also increased 8 
percent. Sales of rough architectural stone, sawed dressed building 
stone, rubble, and curbing gained over the previous year. Losses were 
notes in rough construction stone, cut dressed building stone, and 

agging. 

Ohio continued to be the largest producing State, contributing 56 
percent of the total. Other States, in order of production, were Ten- 
nessee, Pennsylvania, Colorado, and New York. 

Table 18 presents the sales of bluestone in 1942-51. Bluestone is 
& type of sandstone that splits into thin, uniform slabs. It is par- 
ticularly adapted for flagging but is also used for building stone and 
curbing. The output in 1951 declined 35 percent in tonnage and 23 
percent in value from the previous year. 
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TABLE 14.—Limestone sold by producers in the Indiana oolitic limestone district, 
1947—51, by classes 


Construction 


Year Rough block ro dad Cut 


Cubic feet Value Cubic feet Value Cubic feet Value 


E. E a C a 


[D v Se POETS A 2, 082, 330 | $1,492, 620 | 1,398,449 | $1, 563, 008 470,020 | $1,834, 447 
IUE oo aos caca 2,328,180 | 1,914,559 | 1,974,730,| 2,312,829 682, 480 3, 205, 084 
1949...........-.-.-...........|] 1,890,780 | 1,742,517 | 2,215,940 | 2, 805, 866 803, 140 3, 377, 009 
AA acvocenswns 2, 192, 140 | 2,309,303 | 3,213,160 | 4,669,493 | 1,191, 200 5, 682, 062 
MU PA 2,517,714 | 2,591,339 | 3,159,924 | 4,990,385 970, 600 5, 901, 568 
Construction—Continued 
Other uses Total 
Total 
Short tons Short tons 
Cubic feet | (approxi- Value Short tons Value (approxi- Value 

mate) mate) 
$4, 890, 075 90, 440 $300, 784 376,920 | $5, 196, 859 
7, 433, 372 165, 400 328, 656 526, 840 7,762, 028 
7, 926, 082 48, 320 149, 753 404, 720 8,075, 835 


12, 660, 858 276, 620 441, 797 754,870 | 13, 102, 655 
13, 483, 292 166, 084 281, 102 638,516 | 13, 764, 394 


TABLE 15.—Purchased Indiana limestone sold by mills in the Indiana oolitic 
limestone district, 1947-51, by classes 


Sawed and semi- 
Year 
Cubic feet Value Cubic feet Value Cubic feet Value 
WM ecc 68, 020 $72, 504 994, 510 | $3, 688,166 | 1,062,530 | $3,688, 760 
A A A 857, 080 491, 898 845, 850 | 3, 558, 754 1, 202, 930 4, 050, 652 
y AA A A 117, 270 166, 809 1, 016, 050 , 365,837 | 1,133, 320 , 532, 646 
EE sessa 141, 610 198, 859 921,900 | 4,674, 820 1, 063, 410 4, 878, 679 
A A 127, 169 179, 946 742, 745 | 4,579,979 809, 004 4, 769, 925 


TABLE .16.—Limestone and marble sold by producers in the Carthage district, 
Jasper County, Mo., 1947-51, by classes 


Dimension stone (rough and dressed) 


Other uses Total 
Building Monumental Total 


Year 

Saori Saor 

Cublo Cubic Cubio | 'Ons Short ons 
Value Value (ap- | Value Value | (ap- Value 

feet feot feet proxi- tons proxi- 

mate) mate) 
Í047. ee 58,220|$487, 799] — 2,980| $24,357| 61,200|  5,200|$512, 156| 800, 680|$513, 273| 305, 880/$1,025,429 
Ci en tes 64, 510| 532, 905| 5,380] 29,636] 69,890] 5,940] 562, 541| 230, 640| 396, 006| 236, 480| 958, 547 
1049: ge 84, 810| 934, 036 4, 530 32.116 89, 340 7, 590| 960, 808] 288, 250| 420, 833| 245, 840|1, 381, 641 
1950...... 75,630| 805, 532| 2,430 , 185 78,060 6, 640| 822, 717| 252, 960| 467, 926| 259, 000|1, 290, 643 
1951....-- 135, 715| 872, 204 1, 850 D 137, 565| 11, 693| 884, 773| 257, 609] 440, 496| 269, 302|1, 325, 269 


802512—54——76 
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TABLE 18.—Bluestone (dimension stone) sold or used in the United States, 
i 1942-51 ! | 


Cubic feet Value 


74, 680 $326, 168 
325, 940 462, 716 
, 500 533, 727 
390, 460 604, 137 


253, 935 464, 200 


1 New York and Pennsylvania were the only producing States. 
MISCELLANEOUS STONE 


Types of stone other than those included in the major groups 
already discussed are covered in table 19. The principal types in 
this classification are mica schist, argillite, light-color volcanic rocks 
(such as rhyolite), soapstone, and greenstone. The quantity sold 
increased 7 percent in tonnage and 5 percent in value over 1950, 
but the unit value declined slightly. 


TABLE 19.— Miscellaneous varieties of stone (dimension stone) sold or used by 
producers in the United States in 1951, by State and use 


Building 
Flagging Total 


Active | Rough and dressed Rubble 
State plants j — — |. — 


Short Short Short Short 
tons Value tons Valuo tons Value 


California.............. 456 | $15,077 | 2,952 | $7,908 | 1,142 [$25,018 | 4,550 | $48,603 
Colorado.............| ` 1][..........|.......... 1,018 409 AA GE 1,016 09 
aryland............ 10, 806 73, 903 E 300 146 | 2,044 | 11 at 76, 247 


“DEAD mm ee ee së rr rod da 


1 Included with “Undistributed” to avoid disclosure of individual company operations. 
2 Approximately 683,694 cubic feet. 
3 Approximately 23,260 cubic foet. 


TRENDS IN USE OF DIMENSION STONE 


Figure 1 presents a 36-year history of the output of dimension stone, 
by kinds. The SE declined greatly during depression and war 
years, but after 1944 the trend was upward. Conditions were sub- 
stantially the same in 1951 as in 1950. 

Figure 2 traces, for a 37-year period, the history of building-stone 
production as a whole and of the chief variety, ¡re in their 
relation to nonresidential building, the class of construction using 
stone most extensively. In peacetime building-stone sales generally 
follow the trend of nonresidential building, but in 1951 they failed to 
pace construction, much of which was of types that use stone sparingly. 
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THOUSANDS OF SHORT TONS 


S 


INDEX NUMBERS, 1935-39 AV 


FIGURE 2.—Sales of all building stone and building limestone compared with 
nonresidential construction (public. and private), 1915-51. Data on non- 
residential-building construction from Survey of Current Business. 


TECHNOLOGY 


An exposure test wall of virtually every commercial type of natural 
stone used in construction was being studied at the National Bureau 
of Standards.? 


3 American Society for Testing Materials, Bull. 171, January 1951, p. 10. 
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The effects of fire on building stones were studied and described.® 
New types of quarrying machinery used in Europe was the subject of 
a recent article.‘ l 

Limestone dominates the building-stone industry of Indiana, and 

anites occupy a leading position in the dimension-stone industry of 

innesota. The stone deposits of these States were described.’ 


CRUSHED AND BROKEN STONE 


Sales of crushed and broken stone, in addition to that used for 
making cement and lime, continued to show an increase in 1951 over 
1950, the total being over 284 million short tons at an average value 
of $1.33 a ton. This represented a 14-percent increase both in 
tonnage and value over the preceding year. The average unit price 
remained unchanged. 

Tonnage increases were noted for all uses except material for sugar 
factories, where only a small reduction occurred. 

Table 20 shows the quantity sold and the value of the output during 
1950 and 1951, by uses. Detailed data on asphaltic stone and slate 
E and flour are given in the Asphalt and Slate chapters of this 
volume. 

Tables 21 and 22 show the tonnage and value of stone used for 
concrete and road metal and for railroad ballast for a series of years 
and by States for 1951. 


TABLE 20.—Crushed and broken stone sold or used by producers in the United 
States,! 1950-51, by principal use 


1950 1951 


Use Value 
Short tons Bhort tons 
Total Average Averago 

Concrete and road motal...... $192, 293, 884 $1.31 | 169, 557, 766 |$217, 373, 404 $1. 28 

Railroad ballast............... 18, 614,040 | 17, 519, 533 21,368, 552 | 20, 336, 888 . 05 

Metallurgical................. 35, 969, 820 | 37,932, 388 45, 622, 125 1. 14 

Alkali works.................. 0, 174, 350 5, 869, 819 7, 207, 496 . 93 

RIDIBD..odi ec eel cuu senses A 6, 898, 0 7,807, 8, 437, 614 1. 21 

Agricultura].................. 19, 348, 820 | 30, 393,075 81, 051, 933 1. 00 
Refracto (ganister, mica 

schist, dolomite, soapstone). 2, 158, 000 5, 848, 591 2.71 2, 365, 804 7,810, 013 3.30 

EE 750, 050 2,777,973 3.70 1, 047, 223 3, 159, 714 3. 02 

Calcium carbide works....... 749, 930 782, 903 1.04 í 903, 816 1.02 

Sugar factories................ 717, 620 1, 608, 097 2. 24 563, 064 1, 360, 475 2.43 

Glass factories................ 60, 1, 720, 504 2. 24 793, 896 1, 906, 751 2. 40 

Paper mills..................- 431, 940 942, 439 2.18 445, 861 i 2.12 

Other uses.................... 10, 603,880 | 20,021,418 2.52 | 13,421,489 | 31,491, 633 2. 35 

MN 250, 253,850 | 332, 117, 014 1.33 | 284, 480, 820 | 377,614, 142 1. 33 


"——- er pr rc. 


a Ze ques aal MN LLL 


Lime EE 14, 980, 000 3 
Grand total.............- 324, 595,000 | (3)  |.......... 365, 276,000 | (83) = |.......... 
Pm __ __ _  _ |a Ra M —À 
Asphaltic stone..............- 1, 184, 076 3, 522, 308 2.97 1, 378, 434 


Slate granules and flour....... 761, 730 7, 476, 156 9.81 064, 550 


! Includes Alaska, Hawaii, and Puerto Rico. 

2 Value reported as coment in chapter on Cement. 

3 No value available for stone used in manufacture of cement and lime. 

4 Value reported as lime in chapter on Lime. 

3 Kieslinger, Alois, Effects of Fire on Building Stones: Quarry Man. Jour. (London), vol. 35, No. 4, 
October 1951, pp. 187-193. 

4 Stone Trades Journal (London), Modernization of Quarries in France: Vol. 70, No. 6, June 1951, pp. 


47-51. 
5 Bock Products, vol. 54, No. 4, April 1951, p. 124. 
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TABLE 21.— Crushed stone for concrete and road metal and railroad ballast sold 
or used by producers in the United States,! 1947-51 


Concrete and road metal Railroad ballast Total 
Year RE gn e WE 

Short tons Value Short tons Value Short tons Value 
AAA A 107, 077, 590 |$125, 753, 455 16, 350, 260 | $13, 566, 869 | 123, 427,850 |$139, 320, 324 
A AN 121, 642, 170 | 149, 879, 694 18, 180, 990 16, 315, 834 | 139, 723, 160 | 166, 195, 528 
lr" ironia 124, 367, 210 | 158, 357, 911 17, 054, 180 15, 376, 880 | 141, 421,390 | 173, 734, 791 
1950....... AI EEN 147, 107,670 | 192, 293, 884 18, 614, 040 17, 519, 533 | 165, 721, 710 | 209, 813, 417 
TOBE AA oe oles 169, 557, 760 | 217, 373, 404 | 21,368,552 | 20, 336, 868 | 190, 926, 318 | 237, 710, 272 


t Includes Alaska, Hawali, and Puerto Rico. 


TABLE 22.—Crushed stone for concrete and road metal and railroad ballast sold 
or used by producers in the United States in 1951, by States 


Concrete and road metal Railroad ballast Total 


Stato 
Short tons Value Short tons Value Short tons Value 

Alabamas.......-...---- $383, 491 |.............|. ...-........ 261, 840 $383, 491 
Arizona.................. 1 156, 013 117 $175 1 104, 723 1 156, 188 
Arkansas............-..- 1 750, 802 11,378 11, 102 1 337, 103 1 760, 994 
Californía................ 8, 321, 258 543, 667 407, 358 9, 033, 145 8, 728, 616 
Colorado................. 1 335, 488 2 2 1 166, 439 t 335, 488 
Connecticut............. 2, 676, 964 138, 770 152, 645 2, 168, 037 2, 829, 609 
Delaware................ (002. A A 93, 201 233, 002 
Florida.................. 7, 715, 744 51, 094 55, 736 6, 492, 034 7, 771, 480 
Georgia.................. 0, 748, 450 374, 700 430, 232 4, 870, 931 7, 184, 601 
¡CIA cs 1 1, 147, 143 (3 2 , 360, 182 1, 618, 422 
Ilinois................... 13, 084, 901 1, 194, 639 1,174,315 | 12,657,829 | 14, 259, 216 
Indiana.................. 6, 347, 465 371, 882 494, 376 b, 805, 844 0, 781, 841 
ke EE 9, 247, 025 4, 000 4, 500 , 466, 684 9, 251, 525 
Kansas.................- 6, 059, 887 1, 304, 674 680, 785 6, 012, 385 6, 740, 672 
Kentucky............... 7, 203, 539 377, 955 407, 190 6, 225, 802 7, 610, 729 
¡ET -..------------ 1,005, 304 AM uu [none rrr cee 523, 109 1, 005, 304 
Maryland............... 1 8, 500, 351 603, 528 885,419 | 12,826,919 | ! 4, 385, 770 
Massachusetts. .......... 3, 791, 345 183, 302 219, 050 2, 816, 142 4, 010, 395 
Michigan................ 2, 458, 552 334, 240 428, 252 2, 066, 059 2, 886, 804 
Minnesota............... 1, 542, 060 401, 407 422, 896 1, 608, 320 1, 964, 956 
Mississippi. AAA A AP 37,131 14, 833 37, 131 14, 833 
Missouri................. 8, 306, 208 1, 430, 220 529, 079 8, 079, 970 8, 835, 287 
Montana...............- 99, 740 553, 105 571, 725 631, 239 671, 465 
Nebraska................ 498, 092 A | vascedemu scout 329, 017 498, 092 
Nevada.................- LU E, UNIS MUR 1 1, 950 1 4, 500 
New Hampshire......... 105, 002 E, m mee 1 59, 699 1 95, 002 
New Jersey.............. 8, 990, 215 224, 500 387, 075 6,072,284 | 9,377,200 
New Mexlco............. 76, 18 727, 698 513, 450 1, 018, 931 689, 636 
New York............... 1 17, 770, 031 1 949,072 | ! 1,095, 424 | 1 12, 398, 996 | ! 18, 865, 455 
North Carolina.......... 10, 574, 610 616, 782 790, 311 8, 155, 890 11, 364, 821 
North Dakota........... 2, 270 214, 642 206, 692 , 885 208, 962 
Ee 1 13, 238, 234 1, 319, 604 1, 427, 415 | 1 12, 713, 693 | ! 14, 665, 649 
Oklahoma............... 4, 221, 056 1, 836, 134 1, 073, 548 6, 192, 222 5, 204, 604 
Oregon.................- ! 9, 208, 015 46, 257 49, 169 | 1 6,972, 574 | 19,258, 084 
Pennsylvania............ ! 18, 140, 874 918, 225 1, 416, 700 | 1 13, 416, 829 | 1 19, 657, 664 
Rhode Island............ | AOL AAN A , 733 407, 131 
South Carolina.......... 2, 906, 886 407, 356 540, 962 2, 559, 352 3, 447, 848 
South Dakota........... , 636, 659 1, 500 3,000 | ' 1,013, 410 | 1 1,639, 659 
‘Tennessee... .-...--.-.-- 8, 619, 908 680, 561 642, 731 7, 642, 392 9, 262, 639 
AA , 366, 841 1 607, 840 1 538,555 | ! 5, 249, 948 | 1 4, 905, 396 
Ulsa res , 91 247, 823 57, 548 127, 702 2, 463 375, 525 
Vermont 1 93, 652 1 117, 556 19, 466 26, 981 1 113, 118 1 144, 537 
Virginia... ............... 15,765, 552 | 18,382, 204 1 738, 040 1 840, 644 6, 604, 9, 394, 597 
br a AR , 598, 253 3, 766, 698 835, 870 621, 256 4, 434, 123 4, 387, 954 
West Virginia............ 11,110,466 | ! 1, 832, 281 495, 388 496,931 | 11,605,854 | 12,329, 212 
Wisconsin............... , 764, 1 5, 143, 307 231, 289 248,752 | 14,995,388 | ! 5, 392, 059 
Wyoming................ 1 68, 345 1 135, 202 1, 301, 162 1,189,068 | 11,369,507 | 11,324,270 
Undistributed........... 2, 514, 680 3, 225, 716 1, 225, 631 1, 264, 544 3, 180, 360 3, 947, 232 
Alaik Total.............. 168, 316, 450 | 214, 732, 018 | 21,361,382 | 20,326,668 | 189, 677,832 | 235, 058, 686 

Desen 
Hawail.. .......-----.--- | 1, 241, 316 2, 641, 386 7, 170 10, 200 1, 248, 486 2, 651, 586 

Puerto Ríco............. 
Grand total........ 169, 557, 766 | 217, 373, 404 190, 926, 318 | 237, 710, 272 


1 To avoid disclosing confidential information, total is somewhat incomplete, the figures not included being 
combined as “‘Undistributed.”’ 
3 Included with “‘Undistributed.” ` 
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COMMERCIAL AND NONCOMMERCIAL OPERATIONS 


In contrast with strictly commercial operations, noncommercial 
operations represent tonnages reported by States, counties, municipal- 
ities, and other Government units as being produced by themselves 
or by contractors for their own consumption. Table 23 shows the 
production of crushed stone for concrete and road metal during recent 
years by both types of operations. Noncommercial operations during 
1951 gained 16 percent over 1950 compared with a 15-percent gain 
for commercial ones, continuing the trend of the previous year. 


TABLE 23.—Crushed stone for concrete and road metal sold or used by com- 
mercial and noncommercial operators in the United States,! 1947-51 


[Figures for “noncommercial operations” represent tonnages reported by States, counties, municipalities, 
and other Government agencies, produced either by themselves or by contractors expressly for their 
consumption, often with publicly owned equipment; they do not include purchases from commercial 
producers. Figures for ‘‘commercial operations" represent tonnages reported by all other producers.] 


Commercial operations ` Noncommercial operations Total 


Year 

Short 

tons 
19047....| 95, 178, 440 . 13 , 84 11/107, 077. 590 
1948... - |108, 029, 360 : ; 11/121, 542, 170 
1049. .../111, 094, 390 : 3 13, 272, 820 ; 11|124, 367, 210 
1950. .../130, 977, : " 11|147, 107, 670 
1951....|150, 787, 271 18, 770, 49 A 11/169, 557, 700 


1 Includes Alaska, Hawaii, and Puerto Rico. 
GRANULES 


The output of granules for roofing purposes has been canvassed 
since 1942. Table 24 shows total production and value for the past 
5 years. Separate figures for slate granules are given in the Slate 
chapter of this volume. 


TABLE 24.—Roofing granules! sold i ns in the United States, 1947-51, by 
S 


95, 420 | $22, 724, 471 


1947........- 504, 080 | $4, 166, 810 |1, 133, 870 |1$17, 559, 227 56,570 | $998,434 | 1,6 

1948...-..--. 448,150 | 3,828, 307 .[1, 002, 430 | 16, 563, 351 35, 110. | 586,173 | 1,485,690 | 20,977, 831 
1949......... 352,846 | 3,088,402 | 977,934 | 16, 489, 253 23,425 | 400,919 | 1,354,205 | 19,078, 574 
1950. ON 489,794 | 4,312,531 [1, 294, 275 | 22, 276, 565 13,660 | 203,752 | 1,797,729 | 20,852,848 
1951......... 480,285 | 3,474,385 |11,184,544 |220, 809, 752 (2) (3) 1,614,779 | 24,284, 187 


Manufactured from stone, slate, slag, and brick. 
ZA small quantity of brick included with artificially colored granules. 


1198 MINERALS YEARBOOK, 1951 


SIZE OF PLANTS 


Although the number of crushed-stone plants in the United States 
declined some 5 percent during 1951, the average plant production 
increased 19 percent over the 1950 output to approximately 168,000 
tons. During 1951, 416 plants producing annually less than 25,000 
tons each supplied less than 2 percent of the output. On the other 
hand, the 43 plants that produced over 900,000 tons each contributed 
nearly 30 percent of the total. Table 25 shows additional details of 
the size pattern of the industry. 


TABLE 25.—Number and production of commercial crushed-stone plants in the 
United States in 1950-51, by size of output ! 


1950 1951 

Size of output Num-| Total pro- | por. | Cumula- | Num. | Total pro- | per. | Cumula- 

ber of rr cent of| tive total | ber of SCH cent of| tive total 
plants (short tons) total | (short tons) | plants (short tons) total | (short tons) 
Less than 1,000 tons. -... 49 22,950 | 0.01 22, 950 48 18,249 | 0.01 18, 249 
1,000 to 25,000........... 471 | 5,044,040 | 2.20 5, 066, 990 368 | 4,204,412 | 1.63 4, 222, 661 
25,000 to 50,000. ....-...- 251 | 9,190,720 | 4.01 | 14,257,710 224 | 8,098,050 | 3,14 | 12,320,711 
60,000 to 75,000_....-.-.- 185 | 11,387,660 | 4.97 | 25, 645, 370 182 | 11,115,485 | 4.31 , 436, 196 
75,000 to 100,000. ........ 140 | 12,058,880 | 5.27 | 37,704, 250 125 | 10,722,285 | 4.15 | 34,158, 481 
100,000to 200,000........ 236 | 33, 563, 530 | 14.66 | 71, 267, 780 243 | 34,302, 878 | 13.29 | 68, 461, 350 
200,000 to 300,000. ....... 103 | 25,020, 380 | 10. 93 6, 288, 160 128 | 31,112,151 | 12.06 | 99,573, 510 
300,000to 400,000. ....... 72 | 24, 903, 960 | 10. 88 | 121,192, 120 73 | 25,388,587 | 9.84 | 124, 962, 007 
400,000 to 500,000.......-- 31 | 13,852, 520 | 6.05 | 135, 044, 640 44 | 19,632, 484 | 7.61 | 144, 594, 581 
500,000 to 600,000...-..--- 15 | 8,346,320 | 3.64 | 143, 390, 960 19 | 10,311,283 | 3.99 | 154, 905, 864 
600,000 to 700,000. ........ 15 | 9,593,000 | 4.19 | 152, 983, 960 14 | 9,051,448 | 3.51 | 163, 957, 312 
700,000to800,000..-..-...- 12 | 9,042,710 | 3.95 | 162, 026, 670 15 | 11,478,521 | 4.45 | 175, 435, 833 
800,000 to 900,000.._._..- 10 | 8,753,870 | 3.82 | 170, 780, 540 8| 7,009,068 | 2.71 | 182, 444, 001 
900,000 tons and over. 32 | 58,208, 790 | 25. 42 | 228, 989, 330 43 | 75, 622,832 | 29.30 | 258, 067, 733 
Total ........... 1, 622 ¡228, 989, 330 |100. 00 | 228, 989, 330 | 1,534 |258, 067, 733 [100.00 | 258, 067, 733 


1 Exclusive of marble which is primarily a dimension-stone industry. Includes Alaska, Hawaii, and 


Puerto Rico. 
METHODS OF TRANSPORTATION 


Transportation methods used by the crushed-stone industry in 1951 
changed very little from the preceding year, only a slight increase per- 
centagewise being noted in the tonnage moved by rail. Waterways 
Ge relatively minor but locally important transportation facilities. 


TABLE 26.—Crushed stone sold or used in the United States ! in 1951, by method 
of transportation 


t Commercial and non- 
Commercial operations | .ommercial 3 operations 
Method of transportation 
Percent Percent 
Short tons of total Short tons of total 
Trilker A A Pr EE E 128, 666, 074° 50 | 154, 910, 013 54 
IO) A A A SE A eet 90, 356, 658 35 90, 356, 658 32 
WOtOrway EE 27, 447, 464 11 27, 447, 464 10 
Unspecified AS 11, 766, 685 4 | 11,766, 685 4 
Tola o ita 258, 236, 881 100 | 284, 480, 820 100 


1 Alaska, Hawaii, and Puerto Rico. 
2 Entire output of noncammercial operations assumed to be moved by truck. 
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GRANITE 


Although the tonnage of crushed and broken granite sold in 1951 
declined 7 percent and its value 5 percent from 1950, the average unit 
price advanced 2 cents a ton to $1.36. The material assigned to “other 
uses” gained, but all other uses reported losses both in tonnage and 
value. North Carolina was the principal producing State, followed 
by Georgia, South Carolina, California, and Virginia, in that order. 


BASALT AND RELATED ROCKS (TRAPROCK) 


Commercial traprock normally includes basalt, gabbro, diorite, and 
other dark igneous rocks. It is widely used for concrete, road metal, 
and railroad ballast, and to a lesser extent for riprap and such “other 
uses” as fill material, roofing granules, etc. The sales of crushed and 
broken traprock in 1951 were 28 percent greater in quantity and 25 
percent greater in value than in 1950. Sales of riprap and of material 
assigned to “other uses” declined both in tonnage and value, while 
sales of crushed material for concrete and road metal and for railroad 
ballast increased. The average value declined slightly from the 
preceding year to $1.46 a short ton. New Jersey was the leading 
producer, followed by Oregon, Washington, and Pennsylvania, in 
that order. 

MARBLE 


Large quantities of waste material, consisting either of defective 
blocks or cuttings and spalls from marble-dressing operations, accumu- 
late in the processing of marble blocks. This byproduct material is 
marketed for a great variety of uses (see footnote 1, table ne The 
average value varies from State to State, because in certain States a 
large proportion of this material is marketed for such high-priced 
products as terrazzo or marble flour, whereas in other States a con- 
siderable amount is sold for roadstone, concrete aggregate, or other 
relatively low-priced uses. The average unit value for crushed and 
broken marble was $10.27, an increase of $1.69 over the preceding year. 


TABLE 27.—Marble (crushed and broken stone) sold by producers in the United 
States in 1951, by States! 


Active | Short Active | Short 
State plants | tons Value State plants | tons Value 

DADAM o c eos dean 2 (4) (2) 'Tennessee.............- 4 | 21,444 | $145, 438 
APEARDSAS. rai RR 1 250 $1, 000 G) S: T. otoño 1 | 10,676 | 303,500 
Oaliforria... ern Zeie 1| 8,435 | 171,083 || Utah................... 1| 7,233 78, 050 
TS OS: 1| 0,881 | 75,748 || Virginia. 1| o (3) 

Maryland. 1| 9,264 | 103, Washington............ 4| 2,481 23, 200 
Misuri arios 1 | 6,000 | 120,000 || Uridistributed..........|.......- 89,300 | 556, 600 
New Jersey............. 1 | 3,750 97, 500 ——— jm 
Now Ot hikes arios 1 (2) (3) q AA 21 |169, 148 |1, 736, 535 
North Carolina......... 1 475 1, 282 || Average unit value.....|........|.......- 10. 27 


1 Includes stone used for agriculture, asphalt filler, cast stone, composition flooring, crushed stone, mag- 
nesia, mineral food, plaster, poultry grit, shingles, stucco, terrazzo, tile, whiting (excluding marble whiting 
made by companies that purchase their marble), and unspecified uses. 

2 Included with “Undistributed” to avoid disclosure of individual company operations. 
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LIMESTONE 


Because of its wide distribution, chemical and physical properties, 
aod relatively moderate production cost, limestone is used in the 
United States more than any other type of stone. Sales of limestone 
were reported to the Bureau of Mines from 44 States and 2 Territories 
in 1951. In 1951 limestone (excluding that used in manufacturing 
cement and lime) constituted 72 percent of the total crushed and 
broken stone produced in the United States. Sales of riprap de- 
creased slightly, but sales of all other classifications of limestone 
increased during 1951, the tonnage of the total sales being nearly 14 
percent higher than in 1950. The total average unit value increased 
2 cents a ton to $1.32. 

Details by States and uses are shown in table 30, and the quantities 
sën? values of limestone applied to miscellaneous uses are indicated in 
table 31. 
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TABLE 31.—Limestone (crushed and broken stone) sold or used by producers in 
the United States! for miscellaneous uses, 1950-51 


1950 1951 
Use A Geen 
Short tons Value Short tons Value 
ATH os EE 6, 174,350 | $5,869,819 | 7,708,686 | $7, 207, 496 
Calcium carbide works... ..252004-----...---..----.---- 749, 930 782, 993 888, 628 903, 8 
Dos mme dusting. oo: A gl 341,170 | 1,320, 342 384, 905 1, 523, 306 
Filler (not whiting substitute): 
A oP OF MeV WARTA VEN 750,050 | 2,777,973 | 1,047, 223 3, 189, 714 
(LA iii E EE AA 616,840 | 1,160, 535 630, 016 1, 198, 395 
TA PNTE MARIA A 204, 180 | 1,178,761 345, 963 1, 344, 858 
PLA SAS EE 89, 020 158, 205 193, 432 306, 169 
Ebert RESES whch Ee aoc cen uror RR Ame res 769, 680 | 1,720, 504 793, 896 1, 906, 751 
DIDONKOHO RANG. Lo ra cens E 773, 010 787, b47 799, 98 902, 244 
Aaa IIA AAA 676, 410 | 4,875, 667 710, 348 6, 702, 207 
Magnesia works (dolomite)?3..........................-- 230, 480 409, 852 363, 883 725, 791 
ab A mn RS EA . 403,050 | 2, 252, 857 546, 074 3,006, 227 
Mineral (rock) WO01... L2 LreLaroua econ rrr RR 18, 200 23, 551 89, 412 52, 675 
O RAR EEE acci ram pae rrcruceS 431, 940 942, 439 445, 861 943, 300 
gs E A A esu mpmeenRuUr cea 95, 100 893, 298 98, 625 523, 896 
Refractory dE ONE AAA 1,040,630 | 1,216,933 | 1,112, 186 1, 519, 831 
LA RES A 1, 344, 400 | 1,157,231 | 1,484, 602 1, 309, 597 
Stucco, terrazzo, and artificial stome................---. 73, 130 762, 889 80, 244 800, 266 
Ye GA AA 717,620 | 1,608, 097 563, 064 1, 369, 475 
(lier Li o ica is 1,031,270 | 1,550,805 | 1,396, 343 2, 201, 926 
USO TT SIO IAN LE PA 394, 690 529, 164 806, 509 1, 034, 891 
OCA AA A A 17, 081, 140 | 31, 979, 462 | 20, 438, 880 | 38, 702, 831 


1 Includes Hawali and Puerto Rico. 

2 Includes stone for filler for calcimine, caulking compounds, ceramics, chewing gum, explosives, floor 
coverings, foundry compounds, glue, grease, insecticides, leather goods, paint, paper, phonograph records 
picture-frame moldings, plastics, pottery, putty, roofing, rubber, A pastos wire coating, and unspecifie 
uses. Excludes limestone whiting made by companies from purchased stone, 

3 Includes stone for refractory magnesia. 

4 Includes stone for acid neutralization, athletic-field marking, carbon dioxide, chemicals (unspecified), 
concrete blocks and pipes, fill material, oil-well drilling, patching plaster, rayons, roofing granules, spalls 
and water treatment. 


Dolomite (calcium-magnesium carbonate) has a variety of uses, 
some quite distinct from those of high-calcium limestone. Dead- 
burned dolomite is used as a refractory lining for metallurgical 
furnaces; statistical data on this product (which is closely allied to 
lime) are given in the Lime chapter of this volume. Raw dolomite is 
also used as a refractory, particularly for patching furnace floors. 

Sales of dolomite and its primary calcined Product. dolomitic lime, 
are listed by consuming industry, in table 32. 


TABLE 32.—Dolomite and dolomitic lime sold or used by producers in the United 
States for specified purposes, 1950-51 


1950 1951 


Short tons Value Short tons Value 


Dolomite for— 
Basic magnesium carbonate !.................---.-- 236, 480 $409, 852 363, 883 $725, 791 
Refractory uses... neu 1,040,530 | 1,216,933 | 1,112, 186 1, 519, 831 
Dolomitic lime for— 
Retractors (dead buraed dolomite)................. 1,759, 440 | 21,725,560 | 1,966, 460 | 26, 375, 313 
Paper mills. entgeet 55, 000 642, 000 46, 000 584, 000 
Total (calculated as raw stone) 3.................. 4, 906, 000 |............ 5,501,000 |............ 


1 Includes dolomite for refractory magnesia. 
2 1 ton of dolomitic lime is equivalent to 2 tons of raw stone, 


1206 MINERALS YEARBOOK, 1951 


Table 33 shows the tonnages and values of fluxing stone sold for 
use in various metallurgical operations. 


TABLE 33.—Sales of fluxing limestone in the United States, 1947-51, by uses 


Open-hearth Other Other metal- 
Blast furnaces plants smelters 1 lurgical 3 Total 
Year GE Se O EE 
Short Short Short Short Short 
tone Value tons Value tons Value tons Value tons Value 


1947. ..|25, 817, 270|$22, 000, 942/6, 059, 440|$5, 862, 202/512, 880/$593, 811] 180, 680/5230, 905| 32, 570, 270/$28, 687, 950 
1948. ..|26, 339, 790| 24, 721, 052|7, 873, 410) 8, 695, 1371503, 490| 609, 354) 185, 250| 224, 465| 34, 901, , 250, 

1949. ..]23, 768, 970| 24, 127, 897|5, 922, 020) 6, 929, 134/728, 960] 835, 962] 332, 370| 374, 649} 30, 752, 320| 32, 267, 042 
1950. ..|28, 397, 710| 29, 222, 700/6, 936, 900) 7, 948, 041/457, 630) 587, 643] 177, 580| 174, 004| 35, 969, 820) 37, 932, 388 
1951. ..132, 007, 284| 35, 941, 21716, 784, 102) 8, 279, 021/842, 877) 992, 651| 205, 694| 409, 236| 39, 929, 957] 45, 622, 125 


1 Includes flux for copper, gold, lead, zinc, and unspecified smelters. 
3 Includes flux for foundries and for cupola and electric furnaces. 


The statistics of the lime and cement industries are presented in 
separate chapters of Minerals Yearbook and are not covered in the 
Stone chapter; however, a commodity review of limestone would be 
incomplete without suitable recognition of the large tonnage of 
limestone consumed by these industries. Consequently, table 34 
shows the total tonnage consumed for all purposes. 


TABLE 34.—Limestone sold or used for all purposes in the United States,! 1949-51, 
in short tons 


Use 1949 1950 1951 
Limestone (as given in this report) (approximate)....... 168, 746, 000 180, 919, 000 2065, 480, 000 
Portland and natural cement and cement rock 3......... 65, 219, 000 59, 361, 000 64, 284, 000 
1 5 a a A A UAR ERU 12, 637, 000 14, 980, 000 16, 511, 000 
gh ME 231, 602, 000 255, 260, 000 286, 275, 000 


! Includes Hawali and Puerto Rico. 
3 Reported in terms of cement in Cement chapter of this volume. 
"Reported in terms of lime in Lime chapter of this volume. 


SANDSTONE 


Although the sales of crushed and broken sandstone in 1951 de- 
creased 4 percent in tonnage from the previous year, the total value 
increased slightly, and the average unit value increased 9 cents a ton 
to $2.09. Decreases were noted in the sales of sandstone for riprap 
and concrete and road metal, while increases occurred in the sales of 
refractory stone, railroad ballast, and the material assigned to “other 
uses. 

MISCELLANEOUS STONE 


Crushed and broken stone, other than the five principal varieties 
already discussed, includes light-color volcanic rocks, schists, boulders 
from river beds, serpentine, chats, and flint. Table 36 shows the 
total sales of all these miscellaneous kinds of stone by their end uses. 
Sales during 1951 increased 30 percent in tonnage and 26 percent in 
value compared with 1950, but the average unit value decreased 
3 cents to 85 cents a ton. California was the largest producer in 
1951, followed by Oregon, Missouri, and Oklahoma, in that order. 
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MARKETS 


As crushed stone is used principally as an aggregate in concrete, 
its sales tend to parallel cement shipments and the area of concrete 
pavements. These relationships are indicated in figure 3. Although 
construction declined slightly in 1951 compared with 1950, the sale 
of crushed stone for all purposes continued its advance, as in the 
previous 5 years. | 


Frogs 3.—Crushed-stone aggregates (concrete and road metal) sold or used 
in the United States compared with shipments of portland cement, new construc- 
tion (value, adjusted to 1939 prices), and concrete pavements (contract awards, 
square yards), 1932-51. Data on construction and concrete pavements from 
Survey of Current Business. 


The metallurgical industries in 1951 operated at a higher level than 
in 1950, and 1951 was a record year in the total sales of fluxing lime- 
stone, as shown in figure 4. 


SENE WE DE ¿SU E AES: SEE E EE 
SEM NENNEN A 


INDEX NUMBERS, 1935-39 AVERAGE«100 


Figure 4.—Sales (tons) of fluxing stone and refractory stone (including that 
used in making lime) compared with production of steel ingot and pig iron, 1984- 
ien Greg of steel-ingot production compiled by American Iron and Steel 

itute. 


1210 MINERALS YEARBOOK, 1951 


TECHNOLOGY 


Mining methods received considerable attention in the technical 
press. One article described underground limestone mining. Another 
gave operating details designed to increase production of smaller 
quarries and portable crushing plants.? New methods of mining and 
transporting crushed and broken stone were the subject of a recent 
publication. Recovery of fines from a limestone crushiug plant 
assures a new source of agricultural limestone.? e 

Much has been written on the chemical and physical characteristics 
of limestones and dolomites. Some recent contributions in this field 
of study have been summarized.' Spectrographic analyses are im- 
portant aids in such investigations." 

A method was devised for freeze-proofing agricultural limestone to 
facilitate spreading during cold weather.’ 

Descriptions, illustrated with maps, of limestone deposits in certain 
Eastern and Midwestern States, were published.” 

Several new operations were described. A high-grade sandstone 
suitable for glass manufacture was being developed 10 miles south of 
Ottawa, Canada.“ A high-calcium limestone deposit was being 
dad near Batesville, Ark., to supply the Alcoa alumina plant at 

auxite, Ark. Modern methods employed in producing and trans- 
porting the output of & large metallurgical limestone deposit were 
described.!* 


FOREIGN TRADE" 


'The importation of stone into the United States in 1951 increased 
in total value 49 percent over 1950. Increases in both quantity and 
value occurred in nearly every classification. 

Export trade in 1951, covering marble and other building and 
monumental stone, increased 61 percent in volume and 55 percent in 
eeu 1950. “Other manufactures of stone” decreased 20 percent 
in value. 


$ Corre, H. A., Stope Mining of Limestone: Rock Products, vol. 54, No. 1, January 1951, pp. 128-130. 

* Rock Products, vol. 54, No. 12, December 1951, p. 117. 

8 Excavating Engineer, vol. 45, No. 9, September 1951, pp. 17-23, 58. 

% Avery, William M., Independent Circuit Assures Peak Production of Fines for Agstone: Pitand Quarry, 
vol. 44, No. 5, November 1951, pp. 114-115, 119. 

10 Rockwood, Nathan C., Physical and Chemical Characteristics of Limestones and Dolomites: Rock 
Products, vol. 54, No. 4, April 1951, p. 102. 

u Pit and Quarry, vol. 43, No. 12, June 1951, p. 86; Ceramic Bulletin, vol. 30, No. 3, March 1951, p. 100. 

13 Pit and Quarry, vol. 43, No. 11, May 1951, pp. 125, 128. 

18 Baltimore & Ohio Railroad, Traffic Department, Baltimore 1, Md., High-Calcium Limestones in the 
Area Served by the Baltimore & Ohio Railroad: 1951, 105 pp. 

14 Ceramic Industries, vol. 56, No. 3, March 1951, p. 44; Pit and Quarry, vol. 43, No. 9, March 1951, p. 81. 

18 Pit and Quarry, vol. 44, No. 2, August 1951 g: 51; Rock Products, vol. 54, No. 9, September 1951, p. 113, 

16 Rock Products, Twenty Thousand Tons of Stone Daily: Vol. 54, No. 5, May 1951, pp. 64-70. 

17 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines from 
records ofthe U. 8. Department of Commerce. 
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TABLE 37.—Stone and whiting imported for consumption in the United States, 
1950-51, by classes 


[U. 8. Department of Commerce] 
1950 1951 
Class I 
Quantity Value Quantity Value 
Marble, breccia, and onyx 
Sawed or dressed, over 9 inches thick.. .cubic feet.. 1, 621 $5, 990 1, 960 $13, 729 
In blocks, rough, eto......................... do. 131, 557 587, 894 175, 106 805, 453 
Slabs or paving tos. A superficial feet. 464, 493 301, 684 647, 780 436, 702 
Pa AAA nmn ma mee 331, 203 |............ 419, 844 
A A AAA 1, 226, 861 |............ 1, 675, 728 
Granite 
D EA SENSE NUI UO DNE cubic feet.. 94, 404 126, 452 76, 934 230, 388 
nter ona sein cee eee do.... 102, 737 251, 643 85, 665 306, 861 


umber.. 4,831 25, 986 3, 491 6, 525 


¿e CC oo A A PAE 404, 081 |............ 549, 774 
Ces KÉ EE short tons... 196, 040 509. 455 276, 778 5 
AVETtiNe Dori BEENDEN E cubic feet... 48, 141 74, 010 63, 466 106, 110 
Stone (other): 
A AA WE 14, 840 |............ 203, 262 
Bonn (monumental or building stone) ae feet... 4, 664 5, 044 4, 385 22, 942 
VERAS EN) SL A A A hort tons.. 56, 317 124, 817 67, 273 193, 000 
le chip or granite....................... do.... 41, 195 112, 663 16, 517 158, 020 
Crushed or ground, n. 8. p. f.................———.|----...-..-. 2,225 |............ 2, 
DIM ARA A AA 259, 589 |...........- 670, 456 
Cheik or whiting, prep aed uncut short tons.. 1, 000 36, 270 1, 029 48, 708 
Whiting, dry, ground, or bolted............. O...- ! 12, 003 1 150, 321 9, 407 121, 512 
Whiting, ground in oll (p (putty) ake tus do.... (2) 105 3 587 
"EE NI EE, SE 1 186, 696 |............ 170, 807 
E A A EE 1 2, 660, 692 |............ 8, 959, 898 


1 Revised figure. 
2 Less than 0.5 ton. 


TABLE 38.—Stone exported from the United States, 1947-51 
[U. 8. Department of Commerce] 


MUS and other 


tae? 
Year monumental stone 


Cubic feet 


gemet VT ED | AS TS cram 
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Sulfur and Pyrites 
By G. W. Josephson and F. M. Barsigian * 


A 
GENERAL SUMMARY 


URING 1951 the sulfur industry was concerned primarily with 
D solving the shortage problem that had become acute in 1950. 
Production of Frasch sulfur increased to a record 5,278,000 long 
tons—2 percent more than in 1950. Sales, however, were lower than in 
1950 because producers' stocks had been reduced in 1950 to such a point 
that further drafts upon them were considered to be unwise. During 
1951, however, it was possible to add to such stocks, and they in- 
creased 7 percent. 


TABLE 1.—Salient statistics of the sulfur industry in the United States, 1935-39 
(average) and 1948-51, in long tons 


1935-39 
(average) 1948 1949 1950 1951 
Native sulfur: 
Production on Frasch mines)......... 2,175,057 | 4,8€9,210 | 4,745,014 | 5,192,184 | 5,278, 249 
Apparent sales... aanas 11,986,597 | 5,015,230 | 4,870,723 | 5,636,959 | 5, 095, 347 
pos A A aes 3, 982 38 32 25 2,377 
xpor 
CIUd6. id 566,361 | 1,262,913 | 1,430,916 | 1,440,906 | 1,287, 773 
dt A dh E eR 16, 374 32, 630 $30, 135 37, 526 24, 044 
Apparent consumption... ............... 1,407,845 | 3,719,725 | 3,409,704 | 4,158,402 | 3,785,907 
E i stocks at end of year......... 23,560,000 | 3,225,014 | 3,099,305 | 2,654,530 | 2,837, 432 
yrites: 
Production... ceci eei -002-222 ...- 644, 144 928, 531 888, 388 931,163 | 1,017, 760 
A EE 433, 485 107, 411 120, 937 208, 766 221, 487 
Recovery as byproduct: 
Production of byproduct sulfuric acid 
(basis, 100 percent) at Cu, Zn, and Pb 
BIOS eet A 504, 280 572, 719 511, 854 661,529 | 736,672 
Production of recovered elemental sulfur 
era 100 percent 8).................. Q) 44, 360 56, 781 142, 475 184, 013 
Other byproduct sulfur compounds 
(basis, 100 percent 8).................. (4) 25, 792 37, 935 $ 41, 963 59, 613 


1 Represents mine shipments. 

2 Mine stocks only. 

3 Data not available. In 1939, 4,307 long tons was produced. 
4 Data not available. In 1939, 13,000 long tons was recovered. 
5 Revised figure. 


Domestic production of pyrites increased during 1951, as did the 
output from the various other sources of primary sulfur. Pyrite 
(sulfur content) increased 10 percent; smelter acid, 11 percent; 
recovered elemental sulfur, 29 percent, and other byproduct-sulfur 
compounds, 42 percent. Total United States sulfur production in- 
creased from 5,986,000 long tons in 1950 to 6,197,000 in 1951. 

International trade continued to be an important factor in the 
sulfur industry. As foreign demand was greater than United States 


t Figures on Imports and exports compiled by M. B. Price and E. D Page, of the Bureau of Mines, 
rom records of the U. 8. Department of Commerce. 
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sources could supply, a sulfur committee was established in the 
International Materials Conference to assist in arranging for equitable 
distribution. Exports declined from 1,479,000 long tons in 1950 to 
1,312,000 in 1951. 

To assist and encourage the development of new production capac- 
ity, the Government, under the provisions of the Defense Production 
Act, offered incentives such as rapid tax amortization, various types 
of loans, and priorities on scarce materials. Prices were under the 
control of the Office of Price Stabilization. Both exports and domestic 
consumption were placed under direct control of Government agencies. 

The year 1951 was particularly noteworthy for the vigorous pro- 
duction-expansion programs that were initiated, both in the United 
States and abroad. Progress was made on the development of several 
new Frasch mines and a large number of sulfur-recovery plants 
processing petroleum gases. A number of new projects were also in 
progress that would increase the output of pyrites, smelter acid, and 
other sulfur raw materials. These projects, if all brought to comple- 
tion, would contribute several million tons of additional production 
capacity. There was no doubt that a considerable fraction of these 
projects would actually be completed; however, announcement of 
new Frasch mines, particularly the large deposit at Garden Island 
Bay in Louisiana, discouraged development of some of the more- 
marginal projects. The cost disadvantages of most of the alternative 
sulfur materials continued to retard their rates of development.? 
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FigurB 1.—Domestic production, apparent consumption, and exports of native 
sulfur, 1925- 51. 


SULFUR 
DOMESTIC PRODUCTION 


United States production of native sulfur from Frasch process 
mines in 1951 increased to a new record, 2 percent greater than in 
1950, the previous record year. As shown in table 2, a small tonnage 
of native sulfur was also produced from shallow deposits that cannot 

3 Mining Engineering, Sulfur: Vol. 3, No. 5, May 1951, pp. 403-409 


Chemical and Engineering News, Vol. 29, No. 14, Apr. 2, 1951, p. 1360; Pyrites Process Can Compete If 
Sulfur Prices Go Up: Vol. 29, No. 14, Apr. 2, 1961, pp. 1510-1313; Vol. 29, No. 19, May 7, 1961, p. 1811. 
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be mined by the Frasch process. This material is generally of lower 
grade than crude Frasch sulfur and is used principally for treating 
alkaline soils. Of the total production of United States native 
sulfur, Texas contributed 75 percent and Louisiana almost 25 per- 
cent; minor quantities came from California, Nevada, and Wyoming. 
The development of new sulfur production capacity was encouraged 
by the United States Government through various incentives, such 
as rapid tax amortization, purchase contracts, priority assistance, 
exploration loans, and other forms of loans that could be provided 
under the Defense Production Act by a number of agencies, includi 
the Defense Production Administration, the National Production 
Authority, the Petroleum Administration for Defense, and the 
Defense Minerals Administration. During the year the responsi- 
bilities of the Defense Minerals Administration were divided between 
two new organizations. Exploration activities were assigned to the 
Defense Minerals Exploration Administration, and development and 
peu responsibilities were placed under the Defense Materials 
rocurement Agency. 


TABLE 2.—Production of sulfur and sulfur-containing raw materials by producers 
in the United States, 1950—51, in long tons 


1950 1951 


Gross Sulfur Gross Sulfur 
weight content weight content 


Native sulfur or sulfur ore: 


From Frasch-process mines.........................- 5,192,184 | 5,192,184 | 5,278,249 | 5, 278, 249 
From other A A A NECEM CS 3,327 1,072 3, 045 1, 365 
Total native sulfur................. EEN 5,195,511 | 5,193,256 | 5,282,194 | 5,279,614 
Recovered elemental sulfur: 
We CT EEN 139, 731 139, 352 182,495 | 181,935 
A cd: T] WEE 6, 452 3,123 4, 614 2, 078 
Total recovered elemental sulfur................... 146, 183 142, 475 187, 109 184, 013 
Pyrites (including coal brasses)........................... 931, 163 392,788 | 1,017, 769 432, 819 
Byproduct sulfuric acid (basis, 100 percent) produced at 
Cu, Zn, and Pb plants...... 2.222222 oe e 661, 529 216, 000 736, 672 240, 800 
Other byproduct sulfur compounds 1..................... 2 46,977 2 41,963 70, 257 59, 613 
Total equivalent siften 2 5,986,482 |_........... 6, 196, 859 


1 Hydrogen sulfide and liquid sulfur dioxide. In addition, a quantity of acid sludge was converted to 
H3804 but is excluded from the above figures. 
2 Revised figure. 


TABLE 3.—-Sulfur produced and shipped from Frasch mines in the United States, 


1947-51 
Produced (long tons) Shipped 
Year R " 
pproxi- 
Texas Total Long tons mate value 
LEE 3, 561, 214 4,441,214 | 4,828, 103 , 200, 
lr NR 3,867, 545 4, 869, 4, 978,912 | 89,600, 000 
EN eege , 610, 4,745,014 | 4,789, 200, 
1950- A A A 3, 949, 1 1, 243, 5, 102,184 | 5,504,714 | 104, 000, 000 
MOD EE 3, 966,956 | 1,311,203 | 5,278,249 | 4,988,101 | 107, 300, 000 
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TABLE 4.—Sulfur ore (10-70 percent S) produced and shipped for agricultural 
use in the United States, 1947-51, in long tons ! 


Shipped 

| Produced 
(long tons) 
Long tons Value 


11947-48: California, Colorado, Nevada, and Texas; 1949-51: California, Colorado (1949 only), Nevada 
and Wyoming. 


Several firms were conducting research on processes for recoveri 
high-purity sulfur from native sulfur ores that cannot be processe 
by the Frasch method.? 

California.— The only sulfur production in California in 1951 came 
from the Crater deposit in the Last Chance Mountains in Inyo 
County. The deposit was operated by R. E. Kitching (Inyo Soil 
Sulphur Co.), 310 Pacific St., Bakersfield, Calif. 'The Anaconda 
Copper Mining Co., 25 Broadway, New York, N. Y., prepared to 
begin production of elemental sulfur at the Leviathan mine in Alpine 
County. Sulfur from this deposit was to be used by this company 
in a new copper operation in Nevada. A report on sulfur reserves 
and production in the State had been published in 1950 by the Califor- 
nia Division of Mines.‘ 

Louisiana.—Frasch-sulfur production in Louisiana attained a new 
record of 1,311,293 long tons in 1951, of which 1,271,805 was produced 
at the Grande Ecaille mine by the Freeport Sulphur Co. In June 
1951 Jefferson Lake Sulphur Co. brought Starks Dome into produc- 
tion, and during the year output from this new operation totaled 
39,488 long tons. Freeport Sulphur Co. announced that exploration 
had proved the existence of a large deposit of sulfur at Garden Island 
Bay Dome at the mouth of the Mississippi River. The company 
began preparing to construct a sulfur-mining plant having a capacity 
of 500,000 tons of sulfur annually. Completion of the plant was 
scheduled for 1953. This company also made progress in the con- 
struction of a sulfur mining plant at Bay Ste. Elaine Dome, about 60 
miles southwest of New Orleans. Both of these domes are in coastal 
marsh land, and a large part of the sulfur area of Bay Ste. Elaine is 
wa water. A marine form of mining was to be used at Bay Ste. 

ine. 

Nevada.—Native sulfur ore was produced at the Vitallo mine, 
owned by W. S. Peterson, at Sulphur in Humboldt County. This 
property was leased during the year to the Black Rock Desert Min- 
erals Co. 


Texas.—Sulfur was produced in Texas in 1951 by Duval Sulphur 
& Potash Co. at Orchard Dome, Fort Bend County; Freeport Sul- 
3 Chemical and Engineering News, New Sulphur Refining Process Competitive with Frasch: Vol. 29, 
No. 7, Feb. 12, 1961, . 500. 
Chemical En ring, New Sulfur Recovery Process: Vol. 58, No. 3, March 1951, pp. 128, 183. 
e 


4 Vernon, J. W., Sulfur: Mineral Commodities of California, State of California, Department of Natural 
Resources, Divislon of Mines, Bull. 156, 1050, pp. 273-275. 
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phur Co. at Hoskins Mound, Brazoria County; Jefferson Lake Sul- 

hur Co., Inc., at Clemens Dome, Brazoria County, and Long Point 
Dome, Fort Bend County; and Texas Gulf Sulphur Co. at Boling 
Dome, Wharton County, and Moss Bluff Dome, Liberty County. 
By the end of 1951 construction of a new sulfur plant by Texas Gulf 
Sulphur Co. at Spindletop Dome near Beaumont, Tex., was nearing 
completion, and expansion of capacity at Moss Bluff Dome had been 
initiated. Freeport conducted a drilling program at Nash Dome 
and established the existence of a small deposit of sulfur on the 


property. 
TABLE 5.—Sulfur produced in Texas in 1951, by companies, in long tons 


First Second Third Fourth 
Company quarter quarter quarter quarter Total 
Texas Gulf Sulphur Co.................... 800, 244 738, 272 835, 677 772, 608 3, 146, 801 
Freeport Sulphur Co...................... 70, 765 69, 055 75,8 . 68, 280 283, 920 
Jefferson Lake Sulphur Co., Inc........... 62, 618 84, 927 83, 347 85, 343 316, 235 
Duval Sulphur & Potash Co............... 55, 805 54, 150 50, 700 59, 345 220, 000 
Totalatorsionsas sd dcicós 989, 432 946, 404 | 1,045, 544 985, 576 3, 966, 956 


Utah.—No production of sulfur was reported by Western Sulphur 
Industries at Sulphurdale in 1951, but this firm was preparing to 
bring the deposit into production. 

Wyoming.—Wyoming Gulf Sulphur Co. produced sulfur ore near 
Cody, Park County. It was reported that this company took posses- 
sion of the Cody Sulphur Co. property in February 1951. The Con- 
tinental Sulphur & Phosphate Corp. continued its exploration of the 
sulfur deposit in Sunlight Valley. A sulfur deposit at Thermopolis, 
Wyo., was explored by Kenneth L. Porter. 


RECOVERY AS BYPRODUCT 


As shown in table 2, the bulk of United States supplies of sulfur 
comes from deposits of native sulfur and pyrites. The native-sulfur 
and much of the pyrites tonnage is produced as a primary product; 
but byproduct pyrites, recovered as flotation concentrates in the mill- 
ing of copper, zinc, and lead ores, constitutes a substantial fraction 
of the supply. A relatively small tonnage of coal brasses is also 
obtained as a byproduct at a midwestern coal-washing plant. This 
byproduct pyrite is included in the statistics of the pyrites section of 
this chapter. 

At metal sulfide smelters, where large volumes of sulfur-bearing 
bm are released, a portion is ee? in the form of sulfuric acid. 
Smelter acid produced in 1951 contained 240,800 long tons of sulfur, 

11 percent more than in 1950. Table 6 shows the output of acid at 
smelters during the past 5 years. Further expansions of smelter 
acid capacity were planned by American Smelting & Refining Co. at 
Garfield, Utah; Corpus Christi, Tex.; and Amarillo, Tex.; and by the 
American Zinc, Lead, & Smelting Co. at Fairmont City, Ill., and 
Dumas, Tex. 

Many other industrial operations also produce sulfurous fumes, and 
in some instances they are sufficiently concentrated to permit commer- 
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TABLE 6.—Byproduct sulfuric acid! (basis, 100 percent) produced at copper, 
zinc, and lead plants in the United States, 1947-51, in short tons 


1948 19497 1950 1951 
Copper plants 2.............. eccL crecer ce. 126, 404 111, 967 06, 344 131, 342 180, 125 
Zinc plants. ..-.------------->0-- -0-0 598, 703 529, 478 476, 932 609, 571 635, 948 
EE | 725,197 641, 445 573, 276 740,913 | — 825,073 


1 Includes acid from foreign materials. | SCT? 
3 Kees acid produced at a lead smelter. Excludes acid made from pyrites concentrates in Montana 
and Tennessee. 


cial recovery of a sulfur byproduct. The sulfur shortage provided a 
strong impetus to the increase of sulfur recovery operations. Table 
1 indicates the progress that had been made in recent years, and in 
1951 additional plants were either in the planning or construction 
stage. By the end of 1951 about 20 plants for the recovery of 
natural and refinery gases were projected. A number of operations 
that process coke-oven and other coal gases were active, but there 
was little interest in new projects. A total of 184,013 long tons of 
elemental sulfur was recovered in 1951 at gas-processing plants. 
Shipments totaled 193,780 long tons, of which 191,155 tons was in 
the form of brimstone and 2,625 in the form of paste. In addition, 
59,613 tons of equivalent sulfur was recovered in the form of sulfur 
dioxide and of hydrogen sulfide, which were used principally for making 


sulfuric acid. | 
CONSUMPTION AND USES 


Demand for sulfur, particularly of the Frasch variety, was con- 
siderably greater than supply in 1951. In the first 5 months of the 
year suppliers reduced shipments to consumers, in some instances 
as much as 20 percent below the 1950 rate. The shortage caused a 

eat furor, both in the United States and abroad, as consuming 

iS became concerned over their current supply positions and future 


TABLE 7.—Apparent consumption of native sulfur in the United States, 1947-51, 
in long tons 


1947 1948 1949 1950 1051 
Apparent sales to consumers !............. 4, 839, 548 | 5,015,230 | 4,870,723 | 5, 636, 959 5, 095, 347 
o r. AEP E E 3 2 25 2, 377 
A d ON 4, 839, 563 | 5,015,268 | 4,870,755 | 8,636, 984 5, 097, 724 
—AAAXA————[L——————[—————————M—[—————M——————— 

xports: | 

Ofüdé.. oc uoa s e a 1,299,060 | 1,202,913 | 1,430,016 | 1,440, 906 1, 287, 778 
Rettel A A 50, 477 32, 630 30, 135 37, 526 24, 044 
Total- A 1,340,537 | 1,205,543 | 1,461,051 | 1,478, 522 1, 311, 817 
Se eens o | aces? a Le 
Apparent consumption. ............. 3, 490,026 | 3,719,726 | 3,409,704 | 4,158,462 | 3,785,907 


1 Production adjusted for net change in stocks during the year. 


rospects. At first the principal reaction was one of loud protest, 
but as it became evident that the shortage was real many thorough 
investigations of the problem were conducted by individual companies, 
industry groups, and Government organizations.’ 


$ Oil and Gas Journal, Oils Sulfur Boomlet: Vol. 50, No. 36, Jan. A 1a, pp. 61-64, 


6 Chemical and Engineering News, vol. 29, No. 34, Aug. 20, 1961, p. a 
Fertilizer and Farm Machinery vale d Before the Subcommittee on Fertilizer and Farm Machinery 
of the Committee on Agriculture, House of Representatives, 82d Congress, Ist sess., Feb. 20-23, 1951, 185 pp. 
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TABLE 8.—Apparent consumption of sulfur in all forms in the United States, 
1947-51, in long tons! 


1947 1948 1949 1950 1951 
Native sulfur..................-..-.-...... 3, 490,000 | 3,719,700 | 3,409. 700 | 4, 158, 500 8, 785, 900 
Recovered sulfur shipments. .............. 43, 400 54, 300 42, 300 78, 600 193, 800 
 _  _ >= Pu A A A id 
tes: 
etilo production.................. 392, 700 988, 400 978, 500 892, 800 432, 800 
he d d WE 60, 800 51, 600 58, 000 100, 200 106, 300 
Total pyrites............-..---..---- 453, 500 440, 000 436, 500 493, 000 539, 100 
Smelter acid production................-.- 212, 000 187, 000 167, 000 216, 000 240, 800 
Other production 2.. ...................... 20, 600 25, 800 37, 900 3 42,000 59, 600 
Total. caiste 4, 219,500 | 4,426,800 | 4,093, 400 | 2 4, 988, 100 4, 819, 200 
t Crude sulfur or sulfur content. " 
2 1947-49, hydrogen sulfide; 1950-51, hydrogen sulfide and liquid sulfur dioxide. In addition, a quantity 
of eg sludge was converted to H38014, but is excluded from the above figures. 
gure. : 


One of the most serious aspects of the problem was achievement of 
equitable distribution of available supplies, which became a subject 
of top diplomatic negotiation. In the circumstances, Government 
control of both exports and domestic consumption became necessary 
in the United States. Domestic consumption was placed under 
control by the National Production Authority. | | 

From June 1, 1951, until the end of 1951, Order M-69 limited 
domestic consumption to 100 percent of the 1950 rate, with certain 
exceptions. The exceptions to this order were for special defense and 
essential civilian requirements that had to be supported at higher 
levels and for the relief of unusual cases of hardship. On November 9 
1951, consumers were limited to a 25-day inventory. At the end 
of the year (January 1, 1952) Order M-69 was amended to restrict 
sulfur consumption to 90 percent of 1950 usage. 

As indicated in tables, 7, 8, and 9, the general result of the conditions 
prevailing in 1951 was lower consumption than in 1950. A portion 
of the decline shown in tables 7 and 8 was due to stockpiling of rela- 
tively small quantities by consumers during 1950. 

In spite of the shortage, sulfur-consuming capacity was expanded 
considerably during 1951, because many high-priority projects required 
additional acid that could be supplied most efficiently from new acid- 
production facilities. 

eii, m it was esed agreed that the real solution of the 
shortage lay in the development of new sulfur-production capacity, 
conservation and alternate raw materials also received much at- 
tention.’ For the [first time, the fertilizer industry gave really serious 
consideration to the possibility of installing large capacity for super- 
phosphate production by methods in which nitrogen compounds are 
substituted for sulfuric acid. Development of such a trend on a major 
scale could very substantially modify the markets for sulfur over a 
period of years. 

Consumption statistics compiled by the National Production 
Authority for 1950 and 1951 provide somewhat greater detail on use 


? Chemical Engineering, vol. 58, No. 2, February 1951, he 121. 
$ Turrentine, J. W., Phosphate Production Without Sulfuric Acid: Chem. and Eng. News, vol. 29, 
No. 4, Aug. 20, 1951, pp. 3454-3456, l 
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atterns than is available for previous years. These data are tabulated 
in tables 9 and 10. 

The eeogrephic distribution of sulfur consumption is indicated 
in table 11 which gives data on sulfuric acid production compiled 
by the United States Department of Commerce. Approximately 
three-quarters of the total sulfur is converted into sulfuric acid. 


TABLE 9.—Sulfur consumed in nonacid uses in the United States, 1950-51, 
) in long tons 


[U. 8. Department of Commerce, National Production Authority] 


Use 


TABLE 10.—Sulfuric acid ! (basic, 100 percent) consumed in the United States, 
1950-51, by industries, in thousands of short tons 


IO. 8. Department of Commerce, National Production Authority] 


Industry Industry 1950 .| 1951 
ertilizers: Rayon and cellulose film......... 669 685 
Superphosphate.............. 3, 790 Synthetic detergents.............. 201 218 
Ammonium sulfate........... a AA se 105 201 
Chemileals........................ 2, 072 Textile finishíng.................. 8 31 
SE e 1 products 1,868 || Miscellaneous...............-...-- 1, 284 1, 495 
gmen n, and T1)....... XX 
and MH UE IR Ede cuc du BEER 13,900 | 14,632 
Other metallurgical............... 


1 Includes virgin, fortified, and spent acid. Fortified and spent acids totaled 2,006,000 short tons in 1950 
and 2,433,000 tons in 191. — ^. de idis | 
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TABLE 11.—Production of new sulfuric acid (100 percent H;SO,), 1948-51, by 
geographical division and State, in short tons 


[U. 8. Department of Commerce] 


Division and State 1948 1949 1950 1951 
New England 1. 2 ccce cac cease ce eee recen 188, 243 158, 075 201, 281 210, 324 
Middle Atlantic: 
Pennsylvania..................... cce cce LL ee 735, 467 619, 923 772, 103 808, 334 
New York and New Jersey........................ 1,311,898 | 1,136,654 | 1,357,087 1, 348, 451 
Total Middle Atlantic...........................- 2,047,365 | 1,756,577 | 2,129,190 2, 150, 785 
North Central: : 

MNOS A A AO O 964, 596 868, 235 993, 759 1, 073, 223 
DEE eege eebe 429, 025 415, 766 464, 680 896 
ODO coos a ero 665, 478 617, 673 672, 190 654, 321 
OUD Sie oes cree ch cs ech ce IA 555,344 | 618,032 741, 998 798, 472 

Total North Central. -2 --.------------ 2, 614, 443 | 2,519,706 | 2,872, 627 2, 990, 912 

South 
AISDAmB o da 307, 393 309, 385 290, 404 
D a TEE 370, 078 459, 369 5 535, 719 
El PR A AA 218, 463 232, 005 223, 949 247, 307 
North Carolina. ccce cce eee eere 155, 159 163, 446 159, 466 160, 087 
South Carolina............ ccce eee eee eee ee ene 212, 704 204, 203 188, 093 208, 779 
VII magls d ew d WA 540, 502 480, 720 b60, 644 549, 918 
Kentucky and Tennesseo........................-. 774, 042 795, 728 853, 475 835, 310 
AAA A A aue 613, 447 880, 330 972, 260 947, 916 
Delaware and Maryland........................-... e 6 1,354,043 | 1,340, 
ËTT sara (e 3 , 335 
d DEENEN 1,958,879 | 2,050, 983 980, 179 489, 988 
Total South ssc cscs leew d ias 5, 150, 667 | 5,582,169 | 6,110, 376 6, 046, 772 
WY OSU A ee a ae ee ous 736, 217 709, 849 829, 317 984, 075 
Total United States............-..--.-..--------- 10, 736, 935 | 10, 726, 976 | 12,142, 701 | 12, 388, 868 


1 Includes data for plants in Connecticut, Maine, Massachusetts, and Rhode Island, 
? Includes data for plants in Iowa (1949-51 only), Kansas (1950-61 only), Michigan, Missouri, and Wis- 


consin. 

3 Included with “Other.” : 

4 Includes data for plants in Arkansas, Delaware (1948-49 only), Louisiana (1948-50 only), Maryland (1948- 
49 only), Misaissippi, Oklahoma, and West Virginia. 

! Includes data for plants in Arizona, California, Colorado, Montana, Utah, Washington, and Wyoming. 


STOCKS 


After declining steadily since 1942, producers’ stocks in 1950 had 
reached a level lower than was desirable from the standpoint of na- 
tional defense and industry operating practice. High production rates 
and consumption-control-regulations combined to permit an increase 
in stocks of approximately 180,000 tons during 1951. At the end of 
the year producers’ stocks totaled 2,837,432 long tons, of which 
2,678,261 tons was held at mines. | 


PRICES 


In 1951 sulfur prices were frozen by the Office of Price Stabiliza- 
tion, under the provisions of the General Ceiling Price Regulation, 
at levels prevailing during the base period (December 19, 1950, to 
January 25, 1951). For domestic consumption Frasch sulfur was 
priced between $21 and $24 f. o. b. mines. Export prices ranged from 
about $25 to $27 at the port. 

Recovered sulfur prices varied widely. At a few locations that 
were in production during the base period prices were frozen at the 
base level. For example, one plant had an f. o. b. price of $27.50. 
The Office of Price Stabilization permitted new plants that were not 
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in production during the base period to quote delivered prices at 
figures that would equal $21 per long ton plus the cost of transporta- 
tion from the appropriate Frasch mine to the consumer's plant. 
ane prices, therefore, were competitive with the cheapest Frasch 
sulfur. 

In contrast to the above figures, prices in many foreign countries 
skyrocketed. Many sales at over $100 per ton were reported, and 
there were rumors of some sales that exceeded $200. 

In view of the shortage, it is not surprising that considerable upward 
pressure on prices developed during 1951. The existence of some 
black-market activity was indicated by a few rumors of domestic 
sales at prices ranging up to $100 per ton. However, the tonnage in- 
volved apparently was insignificant, and in general the controlled 
price structure was observed in the United States.? 

The price of sulfur had not risen as much as has the general level of 
retail and wholesale prices since 1935-39. The industry felt the need 
for a readjustment upward, part of the justification being that an 
increase in crude-sulfur prices would help to stimulate production 
from marginal sources of supply.” | 


FOREIGN TRADE 


As indicated in the section on consumption, foreign demand for 
Frasch sulfur was very active in 1951. Before the United States 
Government established quotas, the rate of export was so far below 
demand that it had become & diplomatic problem. 

A Sulphur Committee was organized as a unit of the International 
Materials Conference to achieve equitable distribution of available 
supplies during the period of shortage and encourage expansion of 
production capacity. The committee collected statistical informa- 
tion from all Free orld producing and consuming countries to de- 
termine overall supplies and requirements. After a system of factor- 
ing had been applied the proposed quotas for each of the importin 
nations were determined, as well as the exports that would be neede 
from each of the supplying nations. In general, the distribution pat- 
terns proposed by the committee were followed by the exporting 
countries. The first report of the committee estimated that world 
demand exceeded world supply by about 1,000,000 tons and called 
for a general increase of production capacity throughout the world. 
Conservation also was stressed as being a possible means of improving 
the situation. 

As shown in table 12 and 13, crude-sulfur exports from the United 
States were 11 percent lower in 1951 than in 1950, and exports of pro- 
cessed sulfur were also much lower. 

Imports of sulfur, shown in table 12, were very small. 

An agreement was reached between Texas Gulf Sulphur Co. and 
Freeport Sulphur Co., to terminate the activities of the Sulphur 
Export Corp. After shipments to fulfill allocations for the first 
quarter of 1952 were completed, exports were to be handled directly 
by the individual companies. 


* Chemical and Engineering News, Keep the Market Clean: Vol. 29, No. 12, March T 1079. 
18 Chemical and Engineering News, Pyrites Process Can Compete If Sulfur Prices Go Up: Vol. 29, No: 
14, Apr. 2, 1951, pp. 1310-1318. 
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TABLE 12.—Sulfur imported into and exported from the United States, 1947-51 
[U. 8. Department of Commerce) 


Imports for consumption Exports 
Orushed, ground, re- 
Year Ore In any form, n. o. 8. Crude fined, sublimed, 
and flowers 


Long tons; Value "Long tons| Value | Long tons Value |Longtons| Value 


APA A A 15 $5, 014 299, $25, 388, 093 50, 477 | $2,318, 956 
EG D A A 38 8, 1, 202, 013 | 26, 779, 444 32, 030 1, 774, 358 
1949. .......... 5 $89 27 5, 768 | 1,430,916 | 30,489, 876 | 30, 185 1, 682, 965 
1900 AA —— HOO 25 6,172 | 1,440,996 | 30, 950, 531 37, 526 2, 249, 311 
1981...........- 1,974 | 100,196 403 57, 431 1, 287, 773 | 31, 760, 539 24, 044 1, 947, 860 


TABLE 13.—Sulfur exported from the United States, 1950-51, by country of 
destination 


[U. 8. Department of Commerce] 


Crude Crushed, ground, ı KEEN sublimed, 
Country 1950 1951 1950 1951 
E Value Tong Value | Pounds | Value | Pounds | Value 
North America: | 
Canada.............. 354, 501/$7, 099, 009} 334, 146/$7, 891, 831| 5, 209, 337| $199, 409| 7, 853, 485| $308, 270 
Central America..... 139 4, 548 139 3, 850; 896,469] 31,530 640, 908 28, 881 
Mexico.............- 2, 100 62, 598 957 26, 147/16, 899, 020 484, 398/10, 665, 295 355, 794 
West Indies.......... 35,499) 772,978] 25,900 646, 939| 431,781 16, 631 408, 454| 17,964 
Total al orth 
America......... 392, 299| 7, 939, 133| 361, 142| 8, 568, 767/23, 436, 607| 732, 058/19, 568, 142| 710, 909 
M — 11 [—————— Le (oa |S | as | | __ ___] 
South America: 
Argentina. .......... 24,097| 548,770 4,800| 119,500 1, 000 6,737) 790,306] 32,961 
Brazil............... 59, 979| 1, 362, 378 40, 879| 1, osr, m 13, dë 1 403, 782| 4, 823, 414| 215,813 
Colombla............ 2, 41 , 9 557 y 340, 477 d 
Ecuador............. 1, 72 KÉ 162 768 11, 

Bre ANA, E, WEEN 9 , 789, 943) 43,814) 1,112,396] 31,732 
Ugo ARAN AA A 1, 200 30, O00 A A AS [as TEN 
Venezuela........... 130 4, 816 27 1,031| 230, 354 15, 140 79,030| 10,278 
Other South Amerlca. |.. .......].........- 139 3, 850 236, 110 7, 100 68, 143 6, 503 

To a al n outh 

MM S 86, 668| 2, 001, 535| 47,683] 1, 231, 672/16, 496, 735| 503, 132| 7, 224, 766| 315, 458 
Europe: 
Austria.............. 23,617} 528,119]  13,900|  361,800|..........|.........]- .........]--.....-- 
Belgium-Luxem- 

bourg.............. 56, 582| 1, 252, 491] 54,300] 1,371, el 657,626] 10,476) 460,344] 13,952 
France.............. 95, 350 2, 141, 699| 73,555 1, 91 4, 185 AA IIA AAA retos 
Germany............ 25,1 563, 076 21, 5 555, 438]. ......-..]...-.--.- 11, 735 
o EA A PI A EE 14, 705, 410| 282, 206/14, 178, 914 
Netherlands......... 11, 000 975 , 605 91, 9,6 $ 14, 010 

OTWBY .oooommosonos 39 LSU PA 10, 400 2, 496 07, 440 6, 607 
Portugal............. 900 104 5, 503 15, 200 4, 994 2, 959 
Sweden.............- 7,600] 171,780 2, 850 74,490| 115,800 3, 37, 500 8, 300 
tg GEES 15,900} 350,100} 19,300) 496,005} 495,438] 25,396 M on ay hes 
Gainey Kingdom....| 420,024] 8, 902,084} 424, 007/10, 332, 658 3, 000 717; 88,250 6, 955 
CTuügosiavia: AAA scot weed AA AA AAA A EE 2, 204,000} 55,000 
Other Europe....... 5, 000 110, 000 4, 000 100, 000 4, 400 1,045; 277,700 13, 395 

Total Europe...... 650, 035/14, 046, 126] 614, 619 15, 236, 654/16, 398, 701| 340, 631/18, 792, 944] 559, 658 

AQAMABBBBBBB | AAA] =a e AL A y AAA _AAA2 == } 
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TABLE 18.—Sulfur exported from the United States, 1950-51, by country of 


destination—Continued 
[U. 8. Department of Commerce] 
Crushed, ground, refined, sublimed, 
Crude and flowers 


Country 1951 1950 ; 1951 


Value | Pounds | Value | Pounds | Value 


Asia: 
Om veu ee we 
Hong Kong E H 9417057] 18,948 18001 135 
India.._.........---- 164. 668 
Indonesla............ 39, 898 
Israel................ 21, 877 
Lé . Le eaocnecosuustacavse[chusacusualénuacesuclesenssezcol 2, 206,000] |. 87,9881... oles ze eene 
P el 645) 160,796 E en 
POUND DINGS EA AA A A ns d 
da A O A A vac sas dede » 643 
wan (Formosa)..|.........|..........|.-.......|..........|] 2,818, 3801  31,104|..........]........- 
Other Asia.......... 192 4, 309 
Total Asía......... 546, 247| 6, 422, 921| 245, 322 
Africa: 
Belgian Gongo......-|---..----|---.------|---------|----------| 111,830] BA 
E —— 21, 078 
Mozamblique......-.|---------]---------- Wee Waat Kee HERES 
Union of South}; "III It II 
Sege E 71, 068 
Other Afrlica.........].........]......-...|] 1001 2,765]..........|.........]..........].......-- 
Total Africa. ...... 1, 960, 645] 3, 195,968} 117,004| 1,487, 926| 92, 146 
 _ _ LE BR u | o-oo  _ _ _  —  _— | ee — —1 
Oceanía: 
Australia............ 68, 299] 1, 502, 585 1, 701, 301 58, 400 7, 512 
New Zealand........ 66, 735| 1, 681, 690 76, 198 16, 855 
Total Oceanla...... 3,473,081} 134,508 361,078| 24,867 
fF _ _—_ y A - _—  —— UA === —>=4+ «IA 
Grand total....... 1, 440, 996130, 950, 531|1, 287, 773|31, 760, 539 84, 057, 801|2, 249, 311/53, 857, 777|1, 947, 860 


WORLD REVIEW 
The shortage stimulated a great deal of discussion, planning, and 


actual development of new facilities for the production of sulfur 
throughout the world. 

To preserve available stocks and new supplies for the most im- 
portant uses in each country most Federal Governments maintained a 
system of control over the distribution and consumption of sulfur. 

As shown in table 14, the bulk of world native sulfur output comes 
from only a few countries, but small quantities are eS in many 
others. It is estimated that the world output totaled over 5,800,000 
long tons in 1951. | 

In addition to the native sulfur, it is estimated that the ouput of 
other elemental sulfur, principally. from gas-purification operations 
and pyrites processing, exceeded 400,000 long tons. World ouput 
of elemental sulfur therefore totaled well over 6,200,000 tons in 1951. 


802512—54——-78 
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TABLE 14.— World production of native sulfur, 1946-51, by countries, in long tons! 
[Compiled by Helen L. Hunt] 


Country ! 1946 1947 1948 1949 1950 1951 

f MONET ST DUROS PANNIS NUNC 210,070 | 210,871 8,388 | 210,048 | 27,785 (3) 
Bolivia (exports).......................... 2 2, 685 , 308 4, 307 9, 100 

A A pu mM eee eee as 28,979 | 211,659 | 213,124 6, 924 15, 228 (3) 
el, A A 92 793 1, 461 2, 278 

OP A E cuan UR E D E 26 23 16 4 

France (content of oro). ................... 2, 083 8, 427 6, 648 9, 687 14, 500 26, 600 

t... MM t „000 A ( Et PAS A OI 
Italy (crude) 8... 140,765 | 146,310 | 170,904 | 2198, 274 | 209,767 197, 382 
A A Nc M E E 21, 046 28, 670 40, 120 61, 414 90, 940 139, 364 

UE a e Mes ERR (3) 3, 200 2, 100 (3) (3) (3) 
POP A A 363 770 971 271 98 4 1, 000 

IN Ha dcuac e usu QE 4, 000 3, 600 2, 500 6,000 | 26,800 

aiwan alesis ay Ge 280 508 1, 719 344 72 2, 608 
Turkey (reflined).......................... 2, 970 2, 620 2, 556 3, 046 5, 708 7,101 
United States............................. 3, 859, 642 |4, 441, 214 |4, 869, 210 [4, 745, 014 |5, 192, 184 | 5, 278, 249 
Total (estimate)..-.-...-.----.----- 4, 200, 000 |4, 800, 000 |5, 300, 000 |5, 200, 000 |5, 700, 000 | 5, 800, 000 


1 Native sulfur believed to be produced also in China (continental), Egypt, Guatemala, Indonesia, 
Israel-Jordan, and U. S. S. R., but complete data are not available; estimates by senior author of chapter 
included in total. 

2 Revised figure. 

^ pata) Bor available; estimate by author of chapter included in total. 

stimate. 

4 In addition the following tonnages of ground sulfur rock (30 percent S) were produced and used asan 

E ED Du 12,592 tons; 1947, 18,716 tons; 1048, 15,176 tons; 1949, 19,213 tons; 1950, 15,778 tons; 
, 22, ons. : 


Canada.—Canada need not suffer a sulfur shortage for any extended 
period because very large resources are available within its own 
borders. Various processes and sources of supply were being devel- 
oped." Native sulfur deposits were being investigated by Sunbeam 
Sulphur, Ltd., a subsidiary of Dominion Tar & Chemical Co., about 
100 miles north of Edmonton in Alberta.” 

Shell Oil Co. was proceeding with development of a plant to re- 
cover about 10,000 tons of sulfur annually from sour gas in the 
Jumping Pound field of Alberta. | 

Canadian Industries, Ltd., was constructing a plant at Copper Cliff, 
Ontario, to recover liquid sulfur dioxide from the stack gases of a 
new flash-smelting copper furnace of International Nickel Co. As 
the ore is smelted with oxygen the resulting gases are rich in sulfur 
dioxide.? Noranda Mines, Ltd., continued to develop its process for 
recovering elemental sulfur, sulfuric acid, and iron sinter from pyrite, 
and a thorough study was being made to determine the best means 
of applying the process commercially. 

Chile.—Sulfur from the Andes is relatively expensive to produce. 
However, during the shortage demand and prices increased, and many 
companies investigated the possibilities of installing new production 
capacity.!* 

Colombia.—Sulfur mining and processing facilities at the Purace 
deposit were being modernized by installation of a new plant in which 
sulfur would be processed by a combination of autoclaving, flotation, 
melting, and filtration of the sulfur. 

11 Canadian Chemistry and Process Industries, Solution of Canada’s Sulphur Shortage: Vol. 35, No. 4, 
April 1951, pp. 291-205; Chemical Age, vol. 45, No. 1691, Dec. 8, 1951, p. 777. 

12 Chemical and Engineering News, vol. 29, No. 26, June 25, 1951, p. 2540. 

13 Bonham, W. M., Canada’s Sulphur Supplies: Canadian Min. hur, vol. 72, No. 1, January 1951, pp. 
47-50; Chemical Age, vol. 64, No. 1685, June 9, 1951, 


p. 894. 
14 Chemical and Engineering News, vol. 29, No. 31, July 30, 1951, p. 3100; Pit and Quarry, vol. 44, No. 5, 
November 1951, p. 82. 
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Ecuador.—The Chemical Plants Corp. &nnounced plans for large- 
scale mining operations of the sulfur mine at Tixan, Ecuador.” 

Italy.—Production of sulfur was lower in Italy in 1951 than it was 
in 1950 in spite of the high worldwide demand for this product. 
Similarly, exports were lower. A considerable part of the decline in 
exports is explained by the fact that large tonnages of sulfur, accu- 
mulated in nu years, were exported in 1950, principally to 
Australia and France. The price of Italian sulfur for export was 
Reports to be 60,000 lire per ton in 1951. 

e Italian sulfur industry was conscious of the need for improving 
mining and processing methods, and some progress was reported. 
The Economic Cooperation Administration was supplying some funds 
to support this work. The Italian Government appropriated 950 
million lire for exploration of sulfur deposits and 9 billion lire for 
modernization of mines and plants. Part of the funds was earmarked 
for developing new mines. A description of the history and current 
situation of the Italian sulfur industry was published during the year." 

Mexico.—In 1951 the Mexican Gulf Sulphur Co. made progress in 
its efforts to bring San Cristobol Dome into production. This dome 
is located on the Isthmus of Tehuantepec. An exploration program 
had been carried on over a period of years. During the year a loan 
of $1,875,000 was arranged by the company with the Export-Import 
Bank to be used in developing this property. Indications were that 
a plant would be constructed having a capacity of 200,000 tons per 


year. 

The Pan American Sulphur Co. continued its exploration at Jaltipan 
Dome on the Isthmus of Tehuantepec, and a large enough deposit 
had been discovered to warrant commercial development. The 
company was arranging for financing of the plant construction and 
development program. 

The sulfur-recovery plant of Petroleos Mexicanos at the Poza Rica 
field was reported to be in operation.’ 

United Kingdom.—Britain embarked upon a program of developing 
additional sources of sulfur supply, both at home and abroad. New 
facilities to use spent oxide, gypsum, and pyrite were included in the 


program.” 
PYRITES 
DOMESTIC PRODUCTION 


Although qe is in a less favorable competitive position than 
before World ar II, output in the United States has been relatively 
stable in recent years and under the compulsion of the sulfur shortage 
increased moderately in 1951. Table 15 contains pyrites production 
statistics for the period 1946-51. Virtually the entire pyrites supply 
is consumed in producing sulfuric acid, predominantly in "captive" 
operations. In 1951, producing companies consumed 758,926 long 
tons and sold only 234,625 long tons. 

18 Pit and Quarry, vol. 44, No. 5, November 1951, p. 77. 


16 Mineral de Notes, vol. 34, No. 8, March 1952, p. 47. 
17 Gerbella, Luigi, Sviluppi produttivi dell'industria solfifera italiana: Riv. ing., No. 2, February 1981, 


4 pp. 

P Oil, Paint and Drug Reporter, vol. 160, No. 5, July 30, 1951, p. 7. 

19 Canadian Chemical and Process Industries, vol. 35, No. 4, April 1951, p. 276; Chemical and Engineering 
News, vol. 29, No. 19, May 7, 1981, p. 1811; Mining Journal, vol. 237, No. 6059, Oct. 5, 1951, p- 348; Mining 
World and Engineering Record, vol. 160, No. 4177, Apr. 21, 1951, p. 257; Oil, Paint and Drug Reporter, 
vol. 160, No. 17, Oct. 22, 1951, p. 44. i 
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Many firms gave serious consideration to converting their acid 
plants from elemental sulfur to a pyritic raw material, and a few 
applied for and received certificates of necessity under the Govern- 
ment sulfur-expansion program, On the other hand, the price struc- 
ture was so disadvantageous to the use of pyrite ‘that most com- 
panies were quickly discouraged, and it was clear that any large-scale 
conversion to pyrites would not come about until prices of crude sulfur 
had increased substantially as compared to pyrites. 


Chi y, M 
EN 
a 


1920 


MILLIONS OF LONG TONS 


1925 bal 1935 


FicGurE 2.— Domestic production and imports of pyrites, 1905-51. 


One prospective source of pyrites that received attention in 1951 
was the high-sulfur coal of the Midwest. Large tonnages might be 
recovered from the waste, and thorough engineering studies were 
under way.” 


TABLE 15.—Pyrites (ores and dir produced in the United States, 
1 


Quantity 


Year Gross Sulfur Value Year Sulfur Value 
weight content 
(long tons) | (percent) 
1046. ........... 813, 372 41. 5 | $3, 228, 000 [| 1049............ 42.6 | $3,904,000 
1947. ......----- 940, 652 41.7 | 4,070,000 || 1950............. 42.2 4, 059, 000 
1948. ........... 928, 531 41.8 | 3,950,000 || 1051............ 42.8 | 4,656,000 


California.—The Mountain Co Opper Co., Ltd., more than O 


its production of pyrites from the Iron Mountain mines (forinerl 
Hornet mine) in Shasta County, making California the secon 
largest producing State in 1951. 

Colorado.—The Empire Zinc Division of the New Jersey Zinc Co., 
Eagle County, and Climax Molybdenum Co., Lake County, increased 
production of pyrites in Colorado in 1951. 

Indiana. —Output of pyrites (coal brasses) by the Snow Hill Coal 
d at the Talleydale mine, Vigo County, decreased somewhat 
in 1951. 

Minnesota, The Bureau of Mines conducted an investigation of 
pyrite deposits in Aitkin County, Minn., and found that a substantial 
.deposit exists at this location. 


3? Chemical Engineering, vol. 68, No. 6, June 1951, p. 78. 
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Montana.—Byproduct pyrites was produced at the copper-plant 
operations of Anaconda Copper Mining Co., Anaconda, Deer Lodge 
unty. Montana was the fourth-largest producing State in 1951. 

New York.—Pyrites output at the Balmat mine of St. Joseph Lead 
Co. in St. Lawrence County, N. Y., increased slightly in 1951. 

Pennsylvania. —The Bethlehem Cornwall Corp. produced pyrites 
at its concentrator in Lebanon County, Pa. 

Tennessee.—The Tennessee SE Co. in the Ducktown area, 
Polk County, continued to be the largest producer of pyrites in the 
United States. The pyrites concentrate was used by the company 
in producing sulfuric acid and sinter. 

Vermont. —Vermont Copper Co. prepared to supply byproduct 
pyrites to the Brown Co. for use in its paper mill in New Hampshire. 
Approximately 9,000 tons of sulfur equivalent was to be used an- 
nually in the production of paper mill liquors. This pyrites was to be 
burned in a fluosolids kiln. 

Virginia.—Pyrites was produced by the General Chemical Co. 
at the Gossan mines to supply its sulfuric acid plant at Pulaski. 
Virginia, was the third-largest pyrites-producing State in 1951. The 
Freeport Sulphur Co. acquired mineral rights to a pyrite deposit in 
Carroll County, Va., from the Virginia Iron Coal & Coke Co. This 
property was not slated for early development but was available when 
needed. : 

PRICES 


Transportation costs between the mine and acid'plant are & very 
large factor in Suae m the prices that can be paid for pyrites 
at the mine. Consequently, f. o. b. mine valuations vary greatly. 
In 1951 producers reported f. o. b. mine evaluations ranging from 
$1.12 to $6.83 a long ton. The average value of all domestic output 
was $4.57, and the average value of the tonnage sold was $5.14. 
Spanish pyrites was quoted nominally at $8 per ton c. i. f. Atlantic 
por by the Oil, Paint and Drug Reporter. In the early part of 1951 

&MJ Metal and Mineral Markets quoted Spanish pyrites nominally 
at $0.14 to $0.16 per unit, but later in the year Spanish quotations 
were suspended. December domestic and Canadian pate per 
long ton was quoted nominally at $9 to $11 f. o. b. point of shipment. 
Average value of imports in 1951 was $2.06 per long ton. 


FOREIGN TRADE 


As indicated in tables 16 and 17, the only foreign pyrites that could 
compete in the United States market in 1951 was material produced 
in eastern Canada. Demand was good, even though the price trend 
was upward, and imports increased about 6 percent. Exports of 

ites are not separately classified in foreign-trade statistics of the 
United States Department of Cominerce. l 
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TABLE 16.—Pyrites, containing more than 25 percent sulfur, imported for 
consumption in the United States, 1947-51, by countries 


IO. S. Department of Commerce] 


1947 1948 1049 1950 1051 
Country 

mong Value vong Value Tong Value Tong Value 
A Tire dl: APA A A MO AA A S v^ EEN, E 
anada...........- 85, 094|$206, 698] 75, 248/$169, 551] 107, 951/5215, 290| 208, 725| 411, 823! 221, 487|$457, 365 

Malta, Gozo, Oyp- 
TUS AAA PEA PA PO A O A 19 yi PEA IRE 
Portugal.....------| ..-000) A E ASA AA A A AA A EE 
EE 41,159] 106, 136| 32,163) 89,994) 12,086] 36,331|........|........]........|.-.----. 
Total........ 126, 553} 375, 498) 107, 411] 259, 545) 120, 937| 251, 621| 208, 766) 412, 122] 221, 487| 457, 365 


TABLE 17.—Pyrites, containing more than 25 percent sulfur, imported for 
consumption in the United States, 1947-51, by customs district, in long tons 


(U. 8. Department of Commerce] 


Customs district 1947 1948 1949 1950 1951 

rr) consi ds 36, 610 66,385 | 106,862 | 208, 569 221, 391 
A RA IO E EA A 36 l.........- 
Connecticut. e ecce e eee ec ere eere erre 34 y AAA aspicit CEDENS 
Duluth and Superior............................. QM A A M Porc dioe 46 
rol EROS eC A E price rer 6 lisssacitos 

Now Y OF AAA AA 300 EE, ode Esso 41 |. rl 
Philaedelphia.................................-.....- 89, 609 40, 989 14,075 2 eeesseesec 
a A eet E a cranes cec AS ENEE 50 
a dl AA A A EE, E E AA i al A 
Sl AAA A ne 126, 553 | 107, 411 | 120,937 | 208, 766 221, 487 


WORLD REVIEW 


Pyrites is a more important source of sulfur in many European and 
Asiatic countries than it is in the United States, and therefore expan- 
sion of its output received greater attention in those countries. It was 
estimated that world output of pyrites increased to about 12,600,000 
metric tons in 1951. 

Australia, —Formation of a company in Adelaide, called Nairne 
Pyrites, Ltd., was announced. The company intended to acquire 
and explore five mineral properties at Nairne, South Australia, at 
which preliminary drilling indicated a large tonnage of pyrite ore.*! 

Reserves of ore in the Iron King mine were estimated at about 
1,073,000 long tons. Production in 1950 was reported to have been 
58,300 tons of ore, and the company was planning to increase produc- 
tion within 3 years to a rate of 25,000 tons per month.” 


22 Ohemistry and Industry, vol. 22, June 2, 1951, p. 418. 
22 Chemical Engineering and Mining Review, Pyrite Production at Norseman, Western Australia: Vol, 
44, Oct. 10, 1951, pp. 11-15, 
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A new sulfuric acid plant at Port Pirie designed to produce 60,000 
tons of acid per year for the fertilizer industry was to use sulfur 
dioxide gases from the Broken Hill Associated Smelters.* 

Canada. —Arnora Gold Mines concluded an agreement with Free- 
ort Sulphur Co. for the sale of a group of five claims in Joannes 
ownship, Northwestern Quebec.* Exploratory drilling of a pyrite 

deposit was being conducted by this company in Languedoc Town- 
ship, Quebec, about 30 miles north of Noranda mines.” 

Stratford Metals, Ltd., was preparing to drill for pyrites in Strat- 
ford Township, Wolfe County, S. The deposit 1s approximately 
7 miles from St. Gerard on the Quebec Central Railway. 

China.—The problems involved in the development of sulfuric acid 
production capacity based on local pyrites in the Orient were de- 
scribed in a recent article.” — 

Cyprus.—Ore reserves were estimated at 5,741,000 tons at the 
Lumni property of Cyprus Copper € Sulphur Co., Ltd. Of this 
total about 1,000,000 tons was said to represent oxidized ore which 
overlies the main sulfide ore body.* 

Finland.—Milling practice at the Outokumpu mill, where pyrite is 
recovered as & byproduct of zinc and copper operations, was described 
in a trade article.” 

Greece.—Production of pyrite in Greece increased sharply in 1951. 
Of the total production (somewhat over 180,000 tons) 150,167 tons 
valued at $1,431,028 was exported. | 

Norway.—1t was reported that the Gravdal mine in Western Nor- 
way, which had been idle since the last war was to be rehabilitated 
and put back into production. Projected output was to be 15,000 
tons a year.*! | 

India.—As part of the Point IV Program a survey of sulfur resources 
in India was made by F. E. Hilburn, & representative of the United 
States Government. His report (unpublished). indicated that the 
most promising source of sulfur is the smelter of the Indian Copper 
Corp. at Moubhandar in southeastern Bihar. Thorough investiga- 
tion of the pyrite resources of the country also was recommended. 
Among the deposits mentioned are the following: Amjor in north- 
western Bihar, Karwar in southern Bombay, Chitaldrug in the 
State of Mysore, the Pandalur-Devale-Madghani region in western 
Madras, and Simla in the Keonthral State. The Amjor deposit 
appears to be the most promising at present. This deposit is about 20 
miles south of Dehri-on-Sohne in western Bihar. A study of the pos- 
sible utilization of gypsum for the production of sulfuric acid also was 


facturer: Chem. and Eng. News, vol. 28, No. 47, Nov. 20, 1950, p. 4062. 


2 
B p- 110. 
39 e and Quarry Engineering, vol. 17, No. 4, April 1951, pp. 126-127. 
30 Bureau of es, Mineral Trade Notes, vol. 31, No. 4, April 1952, pp. 50-51. 
31 Mining World, vol. 13, No. 9, August 1951, p. 56. 
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recommended. The gypsums available have certain disadvantages, 
such as high silica content and remoteness of location from the con- 
suming areas. 

The Sindhri fertilizer plant was to use gypsum from the Bikaner 
deposits in the Rajasthan desert in western India for the production 
of ammonium sulfate. Utilization of gypsum in India for the produc- 
tion of either fertilizer or sulfuric acid is hampered by the distance 
between the deposits and the consuming areas. ; 

Portugal.—In 1951 the pyrite industry fared very well in Portugal. 
Demand was firm, and both prices and production increased.  Pro- 
duction of elemental sulfur by the Orkla process totaled 14,124 tons 
in 1951, and the plant was operated at full capacity. A program of 
modernization and expansion of pyrites production was under way at 
the Louzal and Aljustrel mines during the year. The Mina de San 
Domingos, operated at about one-half of capacity, but proved ore 
reserves were not adequate to warrant a higher production rate. 
Exploration programs were being conducted by all three companies.” 

Spain.—A number of companies indicated interest in developing 
additional pyrites-production capacity in Spain and optimistic state- 
ments appeared in the press regarding the anticipated increase. 
The mining industry encountered a number of problems that made 
expansion of pyrite capacity difficult; but overall output increased 
considerably during the year, even though it did not ultimately 
attain the anticipated rates of production. 


1? Bureau of Mines, Mineral Trade Notes, vol. 34, No. 4, April 1952, pp. 51-62. 
33 Mining World, vol. 13, No. 7, June 1951, p. 64. 


Talc and Pyrophyllite 
By Bertrand L. Johnson and F. P. Uswald 


A 
GENERAL SUMMARY 


ARKED increases over 1950 to record highs distinguished the 1951 
M mine production of talc, pyrophyllite, and ground soapstone 
and the quantity and value of these commodities sold or used. 
Total imports were less in quantity, but higher in value, in 1951 than in 
1950. Exports of crude and ground talc, steatite, soapstone, and 
pyrophyllite were greater in both quantity and value in 1951 than in’ 
the preceding year. Exports of talcum powders also rose consider- 
ably in total value in 1951. m 


MILLIONS OF DOLLARS 
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Fiaurs 1—Sales of domestic talc, pyrophyllite, and ground soapstone, 1942-51. 
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TABLE 1.—Salient statistics of talc, pyrophyllite, and ground soapstone in the 
United States, 1950-51 


1951 


Short tons Value Short tons Value 


nee _  _ _ z _ _ _ _ ¿»=> 8E_EOEOEOERRQQQGSpNNo:h_ || aeae aÁ 


Met 616, 680 640, 456 VM 
Used by porodueerg eee 564, 067 570, 821 1 
Sold by producers: 
Orde En OS E A EA E ARO 71, 581 $642, 780 
Sawed and manufactured. .............--.......--- 1, 097 375, 141 
Groond E WEEN 563,390 | 10, 304, 909 
Total aalen... 10, 620, 743 636, 068 | 11,322,830 


Crude and no, O IEEE RR gies 10, 052 109 20, 326 
Cut and sawed........................ Lu... 44, 364 127 | 42, 033 
Ground, washed, or pulverized..................... 637, 262 20, 404 631, 707 

Total Iompeorta. LL LLL cL lll. el. 691, 678 20, 640 604, 066 


Exports: 
Talc, steatite, soapstone, and pyrophyllite, crude 
and ground AAA A cU 586, 244 23, 009 705, 805 
Powders—talcum (in packages), face, and compact.. 5 1, 233, 609 (1) 1, 463, 010 


Total 6x por cido o bae 51,819, 853 |............ 2, 168, 815 


1 Figure not available. 

2 Includes some crushed material. 

3 Exclusive of ‘Manufactures, n. 8. p. f. (not specially{provided-for),’except:tollet preparations,” as follows: 
1950: $7,574; 1951: $2,178. Quantities not available. 

4 Includes “Manufactures, D. e. s." 
vised figure. ` 


On June 20, 1951, the National Production Authority published a 
List of Basic Materials and Alternates in which Indian block tale 
was stated to be in such short supply that alternates should be used 
wherever possible; ground talc (including steatite) was in tight supply, 
so expanded use should be avoided by industry; and pyrophyllite was 
in fair supply and therefore should be used as a substitute for block 
and ground talc wherever possible. 

Two reports on California talc deposits appeared in 1951.! 


PRODUCTION AND SALES 


Both the quantity and value of domestic talc, pyro hyllite, and 
ground soapstone sold in 1951 (636,068 short tons va e? at $11,322,- 
830) were higher than in 1950 and constituted new records. The mine 
production of pyrophyllite and the quantity and value of that mineral 
sold were at new highs. 

1 Page, B. M., Talo Deposits of Steatite Grade, Inyo County, Calif.: California Dept. Nat. Res., Div. 
Mines, San Fran Special Rept. 8, 1951, 35 


P ; p. 
Norman, L. A., Jr., and Stewart, R. ines and Mineral Resources of Inyo County (Calif.): Cal- 
fornia Jour. Mines and Geol., vol. 47, No. 1, January 1951, pp. 17-223. 
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TABLE 2.—Talc, pyrophyllite,! and ground soapstone sold by producers in the 
United States 1947-51, by classes 


Crude! Sawed and manufactured 
Year Value at shipping point Value at shipping point 
Short tons |—————_————————-| Short tons |- 
Total Average Total Average 
MS o ida 47, 925 $389, 535 $8. 13 1, 018 $230, 407 $235. 17 
Ir TEEN 49, 124 408, 186 8.31 920 A 247.79 
(ru WEE 49, 706 435, 571 8. 76 636 
1050: A A oe 58, 136 517, 941 8.91 805 312, 716 5 
js) BEEN 71, 581 8. 98 1, 097 375, 141 341. 97 
Ground Total 
Year Value at shipping point Value at shipping point 
Short tons || Short tons |j 
Total Average Total Average 
1947 EE 467,151 | $7, 053, 539 $15. 10 516, 094 | $7, 682, 481 $14. 89 
Mee 468,702 | 7, 629, 214 16. 28 518, 746 , 265, 15. 93 
J049 EE 3411,554 | 0,834,203 16. 01 461,890 | 7,523, 478 16. 29 
LEE 2 561,809 | 9,790, 026 17, 43 620,750 | 10, 620, 743 17.11 
OS REN 2 563, 390 | 10, 304, 909 18. 29 636, 068 | 11, 322, 830 17.80 


t Includes pinite, although there were no sales of this material in 1949-51. 
2 Includes some crushed material. 


TABLE 3.—-Pyrophyllite * produced E by producers in the United States, 


Year 


OGL E ——' 120, 031 114, 308 


1 Exclusive of pinite. 


REVIEW BY STATES 


In 1951 the talc alone sold by producers in New York still exceeded 
both in tonnage and value, by a large margin, the combined talc, 
pyrophyllite, and ground soapstone sold by m in any other 
State; tonnage sales in New York, however, fell sharply. California 
was second and North Carolina third. Sales in California, Georgia, 
Maryland and Virginia, and Vermont were higher in 1951 than in 
1950. Sales of pyrophyllite increased slightly in 1951 over 1950. 


per eo o 
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TABLE 4.—-Talc, pyrophyllite, and ground soapstone, sold by producers in the 
United States, 1949-51, by States 


1951 


State 
Short tons Value 
A e LEE 126,784 | $2, 260, 771 
erg, nnnonn aonana aa 77,895 | ` "823,13 

Maryland and Virginia 45, 399 431, 579 
Nevada...........--....--.--- 6, 919 152, 878 
New York..............-....- 152, 65 4,170, 087 
North Carolina............... 113, 950 1, 982, 927 
Vermont. ........... AN 508 78, 998, 792 
Other States 1................. 450, 041 33, 775 492, 763 
Toll o reene eet 10, 620, 743 636,068 | 11,322, 880 


t Includes Montana, Texas, and Washington. 


CONSUMPTION AND USES 


Six industries—ceramic, paint, insecticide, rubber, roofing, and 
paper—purchased 86 percent of the domestically produced talc, 
pyrophy. ite, and ground soapstone sold in 1951, according to reports 

om the producers. There were substantial increases over 1950 in 
sales to the ceramic, insecticide, and roofing industries. A note- 
worthy uh: has occurred among the leading consuming industries 
since 1949. The ceramic industry became an increasingly important 
consumer, taking 27 percent of total sales compared with 24 percent 
in 1950, and the paint industry, which took 23 percent in 1950, fell to 
only 19 percent in 1951. | 


TABLE 5.—Talc, pyrophyllite, and ground soapstone sold by producers in the 
United States, 1949-51, by uses ! 


1951 


Use 
Percent 
Short tons Short tons of total 
Palta EE 100, 100 45, 000 28 122, 557 19 
C CB O E 94, 700 48, 500 24 170, 521 27 
Rubber....................... 53, 400 15, 900 12 70, 970 11 
Insecticides................... 61, 100 77,000 12 90, 41 14 
TT ....--.---.--.--.--- 44, 200 55, 400 9 64,7 10 
roe Gate 25, 300 29, 600 5 27, 974 5 
Toilet pre tlons........... 8, 400 11, 700 2 7, 046 1 
Foundry r, AA 5, 300 7,800 1 7, 98 1 
Crayons. ..............-...-.. 560 600 (3) 78 (2) 
Other uses 3................... 47,300 48, 000 8 56, 675 9 
nolassiífied ................... 21, 596 21, 250 4 15, 615 8 
vk CC BEEN 461, 896 620, 750 100 636, 068 100 
1 Partly estimated. 
2 Less than 0.5 percent. 


3Refractory, textile, asphalt filler, plaster, and miscellaneous'other”uses. 
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PRICES 


The trend in the average value per ton of domestic talc, pyrophyl- 
lite, and ground soapstone sold has been steadily upward in recent 
years. It rose in 1951 to $17.80 per short ton from $17.11 in 1950. 

The prices of talc, pyrophyllite, and ground soapstone were included 
under the general price freeze order (General Ceiling Price Regulation— 
GCPR—January 26, 1951), in which prices were set at the highest 
level reached in the base period between December 19, 1950, and 
January 25, 1951. The following table shows the prices of ground 
tale and pyrophyllite at the beginning of 1950 and 1951 and at the 
end of the latter year, as quoted by the Oil, Paint, and Drug Reporter. 
No change is shown in the prices for ground tale during 1951, but 
pyrophyllite prices rose after the early price freeze, so that, at the 
end of the year, they stood at a considerably higher lovel than during 
the base period. 


TABLE 6.—Prices quoted on tale and pyrophyllite, carlots, 1950-51, per short ton 
[Oil, Paint and Drug Reporter] 


Mineral and grade . ) Jan. 1, 1960 Jan. 8,1951 | Dec. 31, 1951 


GROUND TALC (BAGGED) 


Domestic, f. o. b. works: 
Ordinary: 


LOFT (ely oT: See eee odia IAN $25. 00-$35. 00 | $25. 00-$35. 00 | $25. 00-$35. 00 
Vormoñt tee ee 14. 00 14. 00 1 14. 00 
Fibrous (New York)........................... lll... (3) (3) 25. 00-30. 00 
Of Color seca cse Sse e A Eon CUEE 24. 00 24. 00 (3) 
325-mesh: 
98.6-09.5 percent.................. . lll lll Ll. 23. 00-28. 00 25. 00 Q) 
AM A A A (3) (2) 27.00 
Imported (Canadian).............-------------------------- 12. 50-35. 00 12. 50-35. 00 15. 25-35, 00 
PYROPHYLLITE 
Standard, bulk, mines: 3 
PANE eC) a is Steere tet e e 11. 00-11. 50 11. 00-11. 50 12. 50 
HAL BEE 12. 00 12. 00-12. 50 13. 50 
325-mesh............. ——Á——ÓÁ—À 15. 00 15.75 16. 75 
No. 3: 200-mesh, bulk, mines *...._._.........-------------- 9. 50 9. 50 11. 00 
Insecticide grade: 200-mesh, bags, mines. ................... 12. 00-12. 50 12. 00-12. 50 13. 50-14. 00 
Rubber grade: 140-mesh, bags, mines. ...................... 10. 00-10. 50 10. 00-10. 50 18. 50 
! Off color. 


2 Not quoted. 
3 In paper bags, $3 to $3.50 per ton extra. 


FOREIGN TRADE ? 


Imports.—The total quantity of unmanufactured talc, steatite or 
soapstone, and French chalk imported for consumption in the United 
States decreased 11 percent (2,747 short tons) in 1951 from 1950; and 
dropped to 20,640 short tons. The value of the imports, however, rose 
slightly to $694,066. The quantity of ‘crude and unground” material 
imported fell from 177 tons to 109, but the value doubled. There were 
decreases in both quantity and value of the imports of other classifica- 
tions of the unmanufactured material. As usual, the greater part of 


2 Figures on GE and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 7.—Talc, steatite or soapstone, and French chalk imported for consump- 
tion in the United States, by class in 1947-49 and by class and country in 


1950-51 
[U. S. Department of Commerce] 


UT á phe wee PTAR Monnio- 
rude an powdered, or ota ures 
unground pulverized, except Cut and sawed | unmanufactured | n. s. p.f. 
ollet preparations excep 
Country tollet 
Shor CN 
or ons 
tons Value (value) 
(e ez 48 | $1,962 | 17,629 | $414, 726 17, 704 | $424, 923 $13, 625 
E ee ere 85 | 4,835 | 18, 194 98 18,377 | 518,825 14, 772 
IAS ee 47 4,981 | 18, 648 18,816 | 577,114 9, O12 
1950 
Afgbanistan........ 84 EA, AN AA A 3,000 AAA 
IA CA AA AA 49. 969 Leet E aere 
China mta (1) Y EA vut ene AA EA (1 35 6, 786 
A ARCAS 14 Ni RC HM. MESES SEE FE IAN 14 DN BEES 
RM Eet Eege 1,272 | 2,156 35, 615 474 
0 AAA PR A A IA PRA PA RES A 4 
a te ma MR 191" 06,7211 . 1081 ` 5,897 liocobinalaracinas 247 12, 058 b 
LI, y AAA TN ENN, Eh 6,602 | 548, 584 85,575 | 16,724 | 584,159 |............ 
PREM A: A A A AO TS AA A CZ 114 
INORG EE, E WE, npata epe a cua Rue 6, 546 22 0 MO ILazosnewe--- 
RICO RA AA AE AAA A oe auno] AA AAA (AN 191 
Total. -ossz 177 691, 678 7, 574 
1951 
OA ita Fr A PE 628 3, 485 44, 030 99 
y TA A PR E I * + PRA A 1) 241 2, 045 
OU A MA A 2, 000 GENEE DEE 55 8, 000] s acaeeds on. 
A IA AS 1, 867 43,508 Y A 
GOL y AMA aan aul EA) A, EP RESTA, AREA ee, OA Y 5 
el AS PSA, A EA (1) Da NN AS 26 18 
07 A 75 pS 907 A y ANC o> 
IU AAA 34 9, 492 | 14, 178 519, 855 ARENS ee 
zt AE AMI We, O e AA 1,476 3 IIA 
Ey AAA PRA MEE AO EAS BOLE SIP 
E TT A EE, EE dE, CAE EMT AA AT DEE 11 
TOA: danccsde 109 | 20,326 | 20, 404 631, 707 42, 033 | 20, 640 694, 066 2,178 


1 Less than 0.5 ton. 


the unmanufactured imports was “ground, washed, powdered or pul- 
verized, except toilet preparations," of which 20,404 tons valued at 
$631,707 was imported in 1951. Most of the ground material came 
from Italy, with Canada in second place and France third. Imports 
of the manufactured material (n. s. p. f., except toilet preparations) 
declined in value to only $2,178. The manufactures came principally 
from China. 

Exports.—Both the quantity and value of ‘‘talc, soapstone, and 
pyrophyllite” exported from the United States in 1951 reached new 
highs. The quantity of crude and ground exports increased 2,310 
short tons to 22,903 tons and the value rose $84,465, a greater per- 
centage increase, to the new record of $645,217. Exports of ‘‘manu- 
factures, n. e.8.,’’ while still relatively small, more than doubled. The 
value of exports of “powders-talcum (in packages), face and compact” 
increased nearly a quarter of a million dollars above that of 1950 to 
$1.5 million. 


1238 MINERALS YEARBOOK, 1951 


LÀ 
z 
o 
Fr 
p 
œ 
o 
<= 
Nn 
i 
o 
Y 
o 
z 
a 
Uu 
= 
o 
T 
pa 


Figure 2.—Unmanufactured talc, steatite or soapstone, and French chalk 
imported for consumption in the United States, 1946-51, by principal countries. 


TABLE 8.—Talc, pyrophyllite and talcum powders exported from the United 
States, 1947-51 


[U. S. Department of Commerce] 


_Talc, steatite, soapstone, and pyrophyllite l 


Powders— 
| | taleum (in 
Year Crude and ground | Manufactures, n. e. s. PES , 
——————L ————— ——| compact 
Short tons Value (value) 


EQ  .  qp»z--- o. _ÓÑRBPQÁÑQBa eR TD | E ED 


E $4, 252, 161 


Ee 1 17, 557 

TEEN 16, 327 Y , 228, 
TEE 15, 840 $455 | 1,638,505 
NR A ET E 20, 593 25, 492 | 3 


| | Lo 1, 233, 609 
AA RS cee 903 2 o 1, 463, 010 


1 Excludes 599 short tons, valued at $30,589, sent to Japan under the Army Civilian Supply Program, 
2 Not separately classified before January 1949. - , 
3 Revised figure. | 


WORLD REVIEW 


The production of talc, pyrophyllite, and ground soapstone in 
various countries in recent years 1s shown in table 9. 
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TABLE 9.—World production of talc, pyrophyllite, and soapstone, 1946-51, by 
countries, in metric tons ! 


[Compiled by Helen L. Hunt) 
Country 1 1946 1947 1948 1949 1950 1951 
ya IRA AA 3,760 (3) (3) OG a (3) 
IS rem 5,838 5,929 6, 198 8,717 39,851 11, 987 
PE Oe ey Reese 21, 600 24, 500 47, 300 52, 144 53, 6 66, 574 
LL i , 500 10, 743 7,221 
Canada (shipments)...........-.- 27, 288 24, 450 28, 109 A, 423 3 29, 578 26, 478 
DEV I ICA A 1,085 270 110 1 
PPD. sencd case cen A genre 4, 760 4, 630 5, 621 5,573 3, 781 3, 764 
MIND PARANA Q - 7 o 4, ) 
bore E A 63, 350 69, 785 91, 520 , 650 , 
Germany, West .......| 13,800 4 20, 484 5 28, 214 30, 968 13, 314 19, 500 
Goss E anat 200 à 1, 700 ? ; 
Don EE POETE <2 96, 220 20, 823 3 18, 386 21, 535 25,894 32, 314 
A PELEAR RE E PR 36, 356 50, 260 0, 60, 210 367,616 ; 
EEN 111,562 183, 129 243, 737 262, 433 i 400, 626 
AT RARA v 490 297 590 
Korea, Republic of................ 700 72 2,773 (2) 
ln > AR ARIAS A 3 42, 316 3 54, 623 3 57, 226 $ 53, 903 3 64, 099 60, 000 
Homil A AA 3 (3) Q (3 (3) 
JN ER E 30, 665 1,616 20, 984 , 208 25, 131 36, 034 
E E 14, 010 10, 710 11, 703 11, 293 13, 843 d 
Union of South Africa...........- 3, 680 2,700 4,897 5, 386 3, 978 , 663 
United Kingdom................. 8, 437 3, 379 4, 000 2, 616 (2) (3) 
United Btates'. ....... s... 414, 041 468, 190 470, 506 419, 023 563, 132 577,028 
A AAA 1,8 2,675 2, 984 660 681 959 
Total (estimate).......-...- 3 960, 000 | 31,060,000 | 1,200,000 | 3 1,180,000 | 3 1, 840, 000 | 1, 550, 000 


1 In addition to countries listed, talo or pyrophyllite is reported for Afghanistan, China, Portugal, and 
U. 8. S. R., but data on production are not available; estimates have been included in total. 

2 Data not available; estimate by chapter author included in total. 

3 Revised figure. 

4 American zone only. 

5 Bizonal area. 

$ Includes steatite as follows: 1946: 19,541; 1947: 20,835; 1948: 18,627; 1949: 20,880; 1950: 13,702; 1951: 22,628. 
ou ale, pyrophylitte, pinite, and ground soapstone sold by producers. (No pinite sold by producers in 1949, 

or : 


Canada.—According to official preliminary estimates? Canada 
produced in 1951 13,480 short tons of tale (value $164,550), 15,600 
short tons of soapstone (value $162,900), and 107 tons (value $535) 
not differentiated as between talc and soapstone. Imports of talc 
and soapstone in 1951 were given as 9,283 tons (value $306,277), and 
exports of talc, 3,743 tons (value $48,857). 

The Canadian talc and soapstone industry in 1950 was described 


as follows: * 


Producers’ shipments of talc and soapstone during 1950 amounted to 32,604 
tons valued at $364,995 compared with 26,922 tons valued at $320,793 in 1949, 
Production in Ontario was mostly high-grade milled tale but output from den 
in Quebec included crayons, blocks and ground e In British Columbia 
test a of talc and pyrophyllite were made and although the ground 
mate had not been sold at the year-end, nominal values were assigned for 
statistical purposes. 

The industry employed 58 persons and distributed $116,547 in wages and 
salaries during the year. Fuel cost $5,460 and 1,519,975 k. w. h. of electricity 
were purchased for $22,090. 

Imports of talc and soapstone totalled 8,974 tons worth $288,020. Canadian 
exports of talo in 1950 amounted to 4,467 tons valued at $57,621. 


3 Canada, Department of Trade and Commerce, Dominion Bureau of Statistics, Preliminary Rept. on 
Mineral Production, 1951: Prepared in the Min., Met., and Ohem. Sec., Industry and Merchan g Div., 
Dominion Bureau of Statistics, Ottawa, Canada, 1952, pp. 6, 7, and 30. 

4 Canada, D t of e and Commerce, Do on Bureau of Statistics, The Talc and Soap- 
siono poral 950: Industry and Merchandising Div., Min., Met., and Chem. Sec., Ottawa, Canada, 

e D Pp. 
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Consumption of ground talo and soapstone in Canada, 1947-49, by use and by 
Province, in short tons 


1949 
USE 

ERR 5,378 
E AM A Ld d ET que 8, 595 
Fun A iii eecosuecwessc ee 3, 827 
E AA EEEE uon dla sona c Moe eed 3, 002 
Toilet and medicinal preparations... ..-....---.-.-----------.------- 864 
Electrical apparatus... treiste oc cou eer SEN E E 815 
e E 882 
Soaps and cleaning preparations. ........---..----.------------0---- 215 
Textilés EDO MEME DC ER 484 
SE and miscellaneous chemicals............................ 4, 674 
Prepared foundry facings. e doo uus asco aec RE TERR e OT EET 846 
terroristen 110 
AAA A A A A AAA 50 
A A A be EA LE. 
SO AE eeneg 5 
Total AN Ste POR TONS A A NODE 20, 747 

pr — id 

PROVINCE 
NOVA TE 3 151 
New Brunswick... eco ee eege 381 
O AA A i dades lee E louse 8, 433 
Ontario: A A A A 18, 511 
Manitobi. EE , 120 
erre EE 4 
British Columbia. sc oe oia aos 416 
OLA A A A HN KDE NEN 20, 747 
1 Partly estimated. 


2 Includes 50 tons unclassified by type of use. 
3 Includes Newfoundland, 


Tin 
By Abbott Renick and John B. Umhau 


athe 
` ] GENERAL SUMMARY 


YEAR 1951 was an eventful one in the international tin trade 
featured by soaring prices and the decline of the tin market. All 
new purchases of tin for the National Strategic Stockpile were 

suspended; private importation of tin was stopped, and the Recon- 
struction Finance Corporation was made the sole importer of tin; the 
Preparedness Subcommittee of the Senate Armed Services Committee 
pup a comprehensive report on the tin situation; the National 

oduction erp A psec’ tin under allocation control; and the 
RFC disputed with Bolivia what was considered to be a reasonable 
price for tin. 

In the hope of arresting the unprecedented rising prices and re- 
establishing the normal market for tin, the United States Government 
invited major tin-producing countries to convene with its representa- 
tives in Washington. The resulting conferences, held March 14-28, 
concluded without reaching any agreement. Subsequently, a United 
States mission examined tin mines, smelters, and tin marketing in the 
Federation of Malaya and Singapore. The International Tin Study 
Group met again dung 1951. 

The Preparedness Subcommittee of the Senate Committee on 
Armed Services conducted a comprehensive investigation on tin, 
culminating in a report issued on March 5, 1951} Among other 
measures the report recommended that tin purchasing be centralized 
in a single Government department and that stockpile purchasing be 
suspended until prices decreased to a reasonable level. The committee 
concluded that in case of war enough tin stocks were on hand to 
satisfy United States requirements, provided that stringent control and 
conservation measures were put into effect. A major recommenda- 
tion of the subcommittee report called for an international conference 
of representatives of the tin producing and consuming countries to 
stimulate production, allocate tin supplies, and reduce the price. 
The committee recommended that the National Production Authority 
institute more stringent tin conservation and allocation measures. 
An offer of technical assistance to tin producers by the United States 
Government on a cooperative basis was also recommended. 

On January 12, 1951, the RFC was du es to undertake the 
function of acquiring and disposing of tin-bearing materials (metals, 
ores, concentrates, etc.) in connection with the defense Program. In 
accordance with the Defense Production Act of 1950 and Executive 
Orders 10161 and 10200, the Administrator of the General Services 
Administration, on March 5, 1951, delegated to the RFC the authority 
to purchase and make commitments to purchase tin metal, tin ores 


! Pre Subcommittee of the Committee on Armed Services, United States Senate, Investigation 
of the Preparedness Program, Sixth Report, Tin 1051: 82d Cong., Ist sess., p. 48. 
1241 
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and concentrates, and tin contained in slags, flue dust, and drosses 
for Government use or for resale. 

On March 7 the General Services Administration suspended all new 
purchases of tin for the National Strategic Stockpile, and announced 
that purchases by the Government for industrial uses would be held 
to a minimum. 

NPA Order MS effective March 12, 1951, designated RFC, 
acting for and in behalf of General Services Administration, as the sole 
importer of pig tin. The same order placed all domestic users of pig 
7 with limited exceptions, under allocation by NPA, beginning 

ay 1, 1951. | 

World mine production of tin totaled 169,100 long tons in 1951, 
virtually unchanged from the 169,000 produced in 1950. World 
smelter production decreased 7,400 tons (4 percent), principally be- 
cause of decreases of 4 percent in the output in both Malaya and the 
United States. World consumption decreased 8 percent. , 

The United States mine output of tin continued to be negligible, 
. although Government assistance, afforded under the Defense Produc- 
tion Act of 1950, initiated the equipping of a tin mine in Alaska. 
A small production of tin resulted as a byproduct from the mining of 
molybdenite in Colorado. | 

Consumption of tin in 1951 in the United States, which was under 
Government control through the year, decreased 16 percent under 
1950; consumption of primary tin decreased 20 percent and of sec- 
ondary tin 6 percent. Domestic smelter output, nearly all from the 
Government-owned smelter at Texas City, Tex., decreased 1,266 ` 
long tons (4 percent) from 1950. Secondary tin production was 3 
percent less than in 1950. | 

Metal imports decreased 66 percent, representing 48 percent of the 
total tin imported. Receipts of concentrates, in terms of metal, were 
14 percent higher than in 1950. "The increase was due chiefly to 
larger receipts from Indonesia and Tbailand. Imports of tin in con- 
centrate from Bolivia decreased 9 percent. | 

The total stocks of tin in the United States and in transit as of 
December 31, 1951, were 40,448 long tons, exclusive of the National 
Stockpile and metal afloat to the United States. As a reserve for 
civilian deficiency, the RFC on December 31, 1951, held 6,753 long 
tons of pig tin. On December 31, tin concentrates and other tin- 
bearing materials held by the RFC contained an estimated total tin 
content of 11,878 long tons. As of December 31, tin stocks held by 
industry and in transit to consone plants were 21,817 long tons. 

Tin prices in 1951 fluctuated violently. The price of tin in New 
York, which had risen from 76.4 cents per pound just before the out- 
break of war in Korea to $1.51 at the beginning of 1951, reached 
$1.83 on January 25. On February 14 the Singapore price reached 
$1.93, equivalent to $1.97 in New York. As a result of suspension of 
all new purchases for the National Stockpile, together with the 
announcement that purchases by the Government for industrial uses 
would be held to a minimum, the price of tin fell to $1.34 per pound on 
March 9. A price of $1.03 was reached on August 1, 1951, and main- 
tained to December 31, 1951. The annual average for 1951 was $1.28 
per pound, the highest on record. 
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TABLE 1.—Salient statistics of tin D EE States, 1942-46 (average) and 


1942-46 
(average) 1947 1948 1949 1950 1951 

Production— 

From domestic mines 1. . . Jong tons.. 8.4 1.3 47| 68.4 9.1 

From domestic smelters ?........... do....| 30,503 33, 300 30, 703 36, 834 83, 118 91, 852 

From secondary sources... .... do....| 30, 580 26, 800 26, 900 22, 230 31, 680 30, 745 
Imports for consumption: 

L.C WE do....| 16,212 24, 899 49, 196 60, 224 | 382, 838 27, 784 

Ore (tin content). .............- do....| 31,577 | 29,410 37, 492 88, 811 25, 960 29, 618 
E (domestic and foreign).....do.... 57 420 91 154 799 1, 513 
Monthly price of Straits tin at New York: 

| RPM: cents per pound.. 70. 00 94. 00 103. 00 103. 00 103. 60 184. 000 

LOWES eei ere geste geg do.... 62.00; 70. 00 94. 00 77.50 74. 125 108. 000 

AVerage.........--.- ee esed eee do....| 52.516 77.94 99. 25 99. 316 95. 557 128. 308 
World mine production......... long tons..| 108,360 | 3 113, 500 | * 153, 600 | 3 161, 500 | * 169, 000 169, 100 


1 Includes Alaska. 
3 Inclading tin content of ores used direct to make alloys, 
3 Revised figure. 


GOVERNMENT REGULATIONS 


Tin controls were tightened in 1951 to assure supplies for the re- 
armament program and to provide for equitable distribution of the 
remaining supply and encourage conservation. National Production 
Authority Order M-8, first issued in 1950, was further amended to 
limit monthly use and place tin supplies under allocation in 1951. 
Uses of tin not expressly set forth in schedules in M-8 were prohibited. 
During January 1951 consumption of pig tin was limited to 100 per- 
cent of the monthly average usage during the 6-month-base period 
ended June 30, 1950. During February and March industry was re- 
stricted to 80 percent of base-period use; during April, May, and June 
the rate wasincreased to 95 percent for tin platers and 90 percent for all 
other users. On March 12, 1951, the RFC was designated the sole im- 
porter of tin in the country to bring about more orderly arrangements for 
acquiring tin needed in the United States. Commencing May 1, 1951, 
pig tin was placed under allocation by prohibiting, subject to limited 
exceptions, any deliveries not covered by allocation authorizations to 
be issued monthly by the NPA. During the last half of 1951 all users 
were limited to 90 percent of base period use. Previous limitation 
rates allowed extra quantities for producing implements of war, but 
after July 1 all uses were made subject to the 90-percent limit. Limi- 
tations on pig-tin inventories were 120 day's supply for tin-plate 
manufacturers and 60 days for all other users. 

The use of pig tin for making tin plate and terneplate was limited 
by M-8, which also permitted the use of tin for tin plate and terne- 
plate in accordance with NPA Order M-24. M-24 controlled the 
uses of tin plate and terneplate (for cans M-25 and for closures M-26), 
the permitted materials in these uses, and the maximum permitted 
coatings of tin or terne metal. Effective July 1, 1951, tin plate and 
terneplate became subject to allotments under the Controlled Mate- 
rials Plan (CMP). The use of tin in the manufacture of collapsible 
tubes was limited by Order M-27, the percentage varying with prod- 
ucts to be packaged in the tubes. 
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DOMESTIC PRODUCTION 
MINE OUTPUT 


Domestic mine production of tin was again insignificant. Only 
88 long tons of tin was produced in 1951 compared with 94 tons in 
1950. Alaska again supplied virtually all the output. Mining in 
Alaska in 1951 was confined mainly to placer deposits of the Northern 
Tin Co., Inc., on Buck Creek and the United States Tin Corp. at 
Lost River in the Port Clarence district in the western part of Seward 
m No lode tin was mined during 1951 from any Alaska 

eposits. 

Small quantities of byproduct tin were produced in Colorado by 
the Climax Molybdenum Corp. and in North Carolina by the Foote 
Mineral Co. 

Under the Defense Production Act of 1950, a financial assistance 
contract in the form of & 90-percent Government guaranty operating 
loan was negotiated with the United States Tin Corp. A mill buildin 
was erected and the installation of equipment was started at the ol 
Lost River tin-tungsten lode mine in Alaska. "The contract was one 
of the first of this type approved in the minerals field. On August 6 
1951, the Defense Minerals Administration released a list of approved 
minerals exploration projects which included two tin investigations 
one by the Zenda Gold ining Co., Seward Peninsula, Alaska, an 
the other by Keenan Properties, Lawrence County, S. Dak., with 
Government participation indicated at $54,000 and $90,000, 
respectively. | 


TABLE 2.—Mine production of tin (content) in the United States, 1942-46 
(average) and 1947-51, by States, in long tons 


Year Soun, 
1942-46 (average)............-- 
Tr Baldo UR na 
1948 A osnooio otaa 
én -02-02 ne ewe id a ce 
1080. A 


1 A very small quantity from South Dakota is included with Alaska. 
SMELTER OUTPUT 


Smelters in the United States produced 31,852 long tons of tin in 
1951 compared with 33,118 tons in 1950. Production was virtually 
entirely that of the Government-owned smelter at Texas City. This 
smelter (Longhorn smelter) produced 30,934 long tons of pig tin—all 
3-Star—(including 15 of secondary from drosses) in 1951 and 32,136 
tons (including 44 of secondary from drosses) in 1950. Production 
of pig tin by the smelter in November &nd December 1951, was the 
lowest since August 1943. In addition, the production of Copan alloy 
(containing 84 percent tin) amounted to 700 long tons in 1951 and 
940 tons in 1950. 

The Longhorn smelter treated concentrates mainly from Bolivia, 
Indonesia, Thailand, and the Belgian Congo in 1951. The average 
grades of alluvial, Bolivian, and miscellaneous concentrates treated 
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during the 15 months ended June 30, 1951, and for the 6 months ended 
December 31, 1951, were as follows: 


Average percent tin content 


15 months to 6 months ended 
June $0, 1961 Dec. $1, 1951 


AÑ vial: -essre ica 73. 58 73. 17 
a AAA nemo ee ele oe utu 34. 54 34. 13 
Miscellaneous. .............--.---2-22.22-222.-2- 56. 33 58. 48 
AVEO sio is 47. 09 48. 64 
The average analysis of the concentrates used in 1942-49 was: !* 
Percent of concentrates 
Bolivian Alluvial 
SON ss wi —V—— Bs 38. 0 73. 5 
KEE 6.0 uctus 
Vi SE .5 .4 
S A ul ee ur f adu LS OE .4 . 02 
| MM A se a .4 . 02 
Dre sedo Aet ERE eL E id . 04 . 01 
EE ee OP ed TA .2 . 01 
(A AA SEND DEVRAIENT NN .6 . 06 
Heras ae n D a 16. 0 3.0 
Jio AAA eA ee ee ea 13. 0 2.0 


Of the total tin produced at the Longhorn smelter in 1951, 98 
percent was 3-Star and 2 percent was Copan alloy. The smelter 
upgraded, remelted,'or recast 1,528 tons in 1951. Of this 902 tons 
were recast into 3 Star from previously produced 3-Star (100 tons) 
and 2-Star (802 tons); and 626 tons of Copan to Copan. The Long- 
horn smelter continued to be operated on a cost-plus-fixed-fee arrange- 
ment by Tin Processing Corp. (a Delaware corporation and a sub- 
sidiary of N. V. Billiton Maatschappij). The contract with the firm 
was extended to June 30, 1952. 

The Vulcan Detinning Co. recovered tin from low-grade concen- 
trates in early 1951 but discontinued doing so during the summer, 
and the plant built for the purpose was placed in standby condition. 
In 1951, the RFC purchased 190 long tons of tin recovered in the 
United States by the Vulcan Detinning Co. from concentrates of 
foreign origin. Thereafter the Longhorn tin smelter became the only 
one operating in this country. 

RFC assets of property, plant, and equipment under the tin pro- 
gram, but excluding stocks of tin metal, ores, and materials in process 
were valued at $11,631,015 as of June 30, 1950, and had been increase 
to $12,439,928 by June 30, 1951. Direct operating costs before 
depreciation or byproduct credits totaled $5,872,288 in the calendar 
year 1951 ($5,667,028 in 1950). Operating cost per long ton of tin 

ullion a from primary ores increased from $173 for the fiscal 
year ended June 30, 1951, to $220 in the last 6 months of 1951, because 
of curtailed production necessitated by the lack of ore. Although 
the total payroll was reduced from 914 on June 30 to 793 on December 
31, 1951, overhead and maintenance costs could not be reduced, and 
the efficiency of operations in general suffered from the low rate of 
production. Tungsten-leaching operations and the production of 


is Hayward, Carle R., An Outline of Metallargical Practice: 3d ed., D. Van Nostrand Oo., Inc., Cam- 
bridge, Mass., January 1952, p. 32. 
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synthetic scheelite were suspended at the end of September, when all 
Bolivian ores containing enough tungsten to cause furnace trouble 
by hearth accretions had been treated. 


TABLE 3.—Longhorn tin-smelter production, 1942-51, by months, in long tons 


Month 1942 1943 1944 1945 1946 1947 1948 | 1949! | 19503 | 19513 
January............].....--. 2,611 | 2,153 | 3,114 | 3,812 | 3,024 | 3,172 | 3,257 | 2,027 3, 211 
February..........|...-.... ,994 | 2,419 | 3,162 ,823 | 2,815] 2,800 | 3,254 | 2,362 3, 096 
UE A A 1,491 | 2,613 | 3,31 ,881 | 2,877 | 2,602 | 3,104 | 2,729 3, 123 
April... 525 | 1,055 | 2,611 | 3,407 | 3,891 | 2,816 | 2,906 | 2,851 | 2,484 3, 058 
Mag -20 1,246 | 1,032] 2,402 | 3,451 | 3,904 | 3,112 | 3,310 | 3,007 | 2,852 3, 059 
June............... 1,663 | 1,408 | 2,439 | 3,502 | 3,856 | 2,712 | 3,651 į 3,006 | 2,204 2, 655 
JONG E comen ,924 | 1,184 | 2,618 | 3,548 | 3,853 | 2,517 | 3,509 | 2,910 | 2,256 2, 406 
August .-.-.------ 1,655 | 1,347 ,553 | 2,912 | 3,672 ,237 | 3,509 | 3,005 | 2,396 2, 505 
September. ........ 2,020 | 2,029 | 2,501 | 3,323 | 3,323 | 2,356 | 2,859 | 2,910 | 2,805 2, 155 
October............ 2,014 | 2,089 | 2,651 | 3,558 | 3,125 | 3,026 | 2,300 | 2,964 | 3,200 2, 055 
November........- 2,300 | 2,020 | 2,852 | 3,628 | 3,119 , 759 | 2,907 | 2,994 | 3,207 1, 806 
December.......... 2,343 | 2,037 | 2,907 | 3,676 | 3,209 | 3,041 | 3,153 | 2,791 | 3,005 1, 805 

Total........ 15, 696 | 20,727 | 30,619 | 40,591 | 43, 468 | 33, 202 | 36,678 | 36,053 | 32, 136 | 30, 934 


1 Includes 238 tons of secondary from drosses. | 

2 Includes 44 tons of secondary from drosses, but excludes tin content of ores (621 long tons) used direct 
to make alloys. Also exclusive of tin recovered from remelts. 

3 Includes 15 tons of secondary from drosses, but excludes tin content of ores (502 long tons) used direct to 
make alloys; also exclusive of tin recovered from remelts. 


SECONDARY TIN 


Recovery of secondary tin decreased 3 percent in 1951 compared 
with 1950. "The value, however, was 30 percent greater than in 1950. 
Most of the tin recovered was contained in copper-, tin- and lead-base 
alloys. Only 3,300 long tons was recovered in the form of metallic 
tin, mostly by the detinning plants. 

Tin recovered in copper-base alloys from scrap (accounting for 
58 percent of the total recovered in all products in 1951) increased 
nearly 30 percent, while recoveries in white-metal alloys decreased 
34 percent. ] 

Detinning plants treated 481,443 long tons of tin plate clippings in 
1951—the largest tonnage on record, exceeding the previous peak 
reached in 1950 by nearly 3 percent. In addition, old cans processed 
increased 32 percent to 22,131 long tons in 1951, compared with 16,818 
tons in 1950; this was & small figure, however, compared with the record 
use of 175,870 tons in 1943. In total, 3,565 long tons of tin was recov- 
ered from this material. 'Tin recovered from tin-plate clippings in 
1951 was 3,416 tons, 9 percent less than 1950, while that from old cans, 
149 tons (mostly in the form of pig tin), increased 38 percent. 


TABLE 4.—Secondary tin recovered in the United States, 1942-46 (average), and 
1947—51, in long tons 


Tin o detinning Tin recovered from all sources 


Year eh | In alloys Total 
em- an EE 
As metal| ics Total | As metal] shem- 


{cals Long tons Value 


AA A H AS | a ts || e ms || RRA 


1942-46 (average)........... 3, 516 288 3, 804 3, 920 26, 660 30, 580 | $35, 880, 813 
AA 2,72 360 3, 080 2, 900 23, 900 26,800 | 46, 848, 175 
A edu ERE EE 2, 030 940 3, 270 9, 100 23, 800 26,900 | 59, 796, 140 
E 2, 850 410 3, 260 3, 170 19, 060 22,230 | 40, 461, 354 
A 3, 300 575 3, 875 3, 615 28, 065 31,680 | 67,809, 168 
A A IS 3, 150 415 3, 565 3, 300 27, 445 30, 745 | 88,363, 163 
A ON 
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CONSUMPTION 
APPARENT CONSUMPTION 


In 1951 the apparent consumption of primary tin, computed by 
adding domestic smelter production to net imports, amounted to 
only about half of that in 1950. As changes in consumer, dealer, and 
Government stocks are not taken into account, apparent consump- 
tion may vary greatly from actual consumption as measured in finished 
products. Table 5 gives the data for 1942-46 (annual average) and 
1947-51. A comparable series for 1910-38 was published in Minerals 
Yearbook, 1939 (p. 680), and for 1939-48 in Minerals Yearbook, 
1948 (p. 1212). | 


TABLE 5.—Apparent consumption of primary tin,! 1942-46 (average) and 
1947-51, in long tons 


Year Long tons Year Long tons 
1942-46 (average).....................- 44, 102.1] IMO csi ce uai rami en ti 95, 004 
WONT BODEN A 575,771 || 1080... nos 115, 156 


Ee 85,808 || 1951.........-----e-u---- mmn re --- 58, 123 


1 Includes some secondary metallic tin in imports whose quantity cannot be separately determined. 


CONSUMPTION BY USES 


'Totàl domestic consumption of tin was 16 percent less in 1951 than 
in 1950. The use of primary tin decreased 20 percent and secondary 
6 percent. The tin content of manufactured products was 88,169 
long tons in 1951 (56,884 of primary and 31,285 of secondary) com- 
pared with 104,464 tons in 1950 (71,191 of primary and 33,273 of 
secondary). The tin plate and terneplate industry decreased its use 
of tin 14 percent, while the total quantity used by all other industries 
decreased 17 percent. 

Five items—tin plate and terneplate, bronze and brass, solder, 
babbitt, and nong una for most of the total tin consumed in 
1950 and 1951. Tin plate and terneplate took 35 percent (same in 
1950), bronze and brass 25 percent (20 in 1950), solder 22 percent 
(26 percent in 1950), babbitt 7 percent, and tinning 3 percent. Uses 
of primery tin decreased in 1951 as follows: Tin plate 14 percent, 
solder and babbitt 29 percent, tinning 13 percent, OR DID e tubes 
and foil 42 percent, pipe and tubing 65 percent, type metal 35 percent, 
and chemicals and oxide 57 percent. Bronze and brass was the only 
item that increased (16 percent) its use of primary tin, resuming its 
former wartime importance as the second largest user of tin. Ton- 
nagewise, conservation was mainly effected in the use of primary 
tin for making solder (5,277 tons less), tin plate (4,858 tons less), 
collapsible tubes and foil (606 tons less), babbitt (1,008 tons less), 
miscellaneous alloys (699 tons less), and chemicals and tin oxide 
(495 tons less). 

Tin mills operated at a lower rate in 1951 and produced 4 percent less 
tin plate than in the peak year 1950. 1n 1951 over half of the primary 
tin consumed was for making tin plate. About 61 percent of the tin 
used to make tin plate (excluding waste-waste, etc.) in 1951 was for 
hot-dipped and 39 percent for electrolytic. Hot-dipped tin plate 
production, however, accounted for only 35 percent and electrolytic 
65 percent of the total output (excluding waste-waste, etc.) in 1951. 
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Electrolytic tin plate requires considerably less tin per unit of product 
than hot-dipped. Electrolytic lines established a new annual record 
in 1951 and produced 5 percent more tin plate than in 1950. Hot- 
dipped tin plate production declined 16 percent and was the smallest 
tonnage recorded since 1932. Terneplate production required 19 
percent less tin in 1951 than in 1950. Short-terne output decreased 
14 percent, whereas long ternes increased 3 percent. 

Net industrial receipts of tin in 1951 were 81,139 long tons (30 
percent less than in 1950), of which 60 percent consisted of primary 
pig tin. Receipts of primary tin decreased 40 percent and secondary 
or scrap 7 percent. Straits tin supplied 68 percent of primary receipts 


TABLE 6.—Consumption of primary and secondary tin in the United States, 
1942-46 (average) and 1947-51, in long tons 


€ | ee | TE | errr A | A ESER 


Stocks on hand Jan. 11................... 25, 743 24, 021 81, 856 


Net receipts during year: 
gsi AA A 48, 053 62, 119 79, 992 48, 208 
Seeopndarg. -2-0-2-2 00aeneannMoM 3,391 3, 004 , 606 3,371 3,273 
o TEE 278 681 470 997 504 
So DEE 28, 056 29, 840 22, 193 30, 839 28, 974 
Total receipts........-.....-----.-.- 79,778 05, 644 78,051 | 115, 199 81, 139 
Avallablo. E 119, 616 121,387 | 100,121 | 139,820 112, 995 
Stocks on hand Dec. 311.................. 31,774 27,070 24,621 31,856 20, 764 
Total processed during year............... 87,842 94, 317 75,500 | 107, 964 92, 231 
Intercompany transactions in scrap.......- 2,794 2, 535 2, 167 , 168 2, 726 
Total consumed in manufacturing........ 85, 048 91, 782 73,333 | 105,796 89, 505 
O AA nice spl 945 994 927 1, 332 1,336 
Tin content of manufactured products....| 84,103 | 90, 788 104, 464 88, 169 
e dl ilr. s d seRIOdEa d See 54, 304 59, 863 47, 103 71,191 56,884 
DEELER AA eMchgT se 29, 709 30, 925 25, 243 33, 273 31, 235 


1 Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1946, 1,600 tons; 1947, 
1,000 tons; 1948, 940 tons; 1949, 323 tons; 1950, 61 tons; 1951, 1,355 tons, and 1952, 971 tons, 


TABLE 7.—Consumption of tin in the United States, 1949-51, by finished: product, 
in long tons of contained tin 


1949 1050 1951 
Heo Pri- [Second Pri- [Second Pri- [Second 
ri- Second- ri- cond- E cond- 
mary ary Total mary ary Total mary | ary Total 
Tin plat6. .. esses venus 29,617 |.......- 29,617 | 35,380 |........ 35,380 | 30,522 |........ 30, 522 
TTerneplate.................. 278 348 626 349 603 952 84 683 767 
Bolder.....................- 8,150 ,206 | 15,356 | 18,343 | 9,117 | 27,460 | 13,066 | 6,744 | 19,810 
Babbitt... .--.------- ,030 | 2,515 , 545 ,501 | 2,908 , 109 | 2,493 | 3,360 5,853 
Bronze and brass........... 2,360 | 12,103 | 14, 463 4,178 | 16, 416 | 20, 59 16, 934 21,772 
Collapsible tubes. .......... 672 43 715 | 1 1, 438 1 228 | 1 1,666 1 832 1208 | 11,040 
Tinning......-...-.-------- 1, 916 168 | 2,074 | 2,797 179 | 2,076 | 2,431 277 z 708 
POU AP avec dete sue 161 38 199 (1) (1) (1) (1) () a 
Pipe and tubing............ 193 38 231 383 57 440 133 94 227 
Type metal................. CH 1,693 | 1,774 184 | 1,796 | 1,980 120 | 1,604 1,814 
Ch A 1 liscuwezosseseses 636 159 705 | 1,194 240 | 1,434 875 51 929 
Miscellaneous alloys.......-. 245 145 3 21, 543 164 | 1,707 | 2844 183 1,027 
Whi |^: AA 46 107 253 693 524 1, 217 1 
Chemicals (other thanoxide). 64 390 464 869 847 | 1.716 95 707 802 
Tin oxide..............-.-.- 70 237 607 , 279 119 398 
Miscellaneous............-.. 844 63 407 339 194 533 138 82 220 
TOM diia coe cease 47,163 | 25,243 | 72,406 | 71,191 | 33,273 |104, 464 | 56,884 | 31,285 | 88,169 


1 Foi} included with collapsible tubes. 
2 Includes 788 tons of tin in Copan produced in 1950, and 592 tons in 1951. 
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reported by pta in 1950 and only 25 percent in 1951, as virtually 
no tin was shipped from Malaya to the United States after March. 
The principal brand acquired in 1951 was Longhorn produced by the 
Texas City smelter, which has supplied industry almost half of its 
ig tin since 1942. Straits, the product of the large smelters in 
alaya, was the principal brand used in the Umted States before 
the Second World War. 


TABLE 8.—Tin content of tin plate and terneplate produced in the United 
. States, 1935-51 


- Tin plate waste— 
Tin plate (hot-dipped) Tin plate (electrolytic) waste, strips, cob- 


Total tin plate (all 
forms) 


es, etc. 
> 42 g al +3 Aa 4 4» ga +> 4 >| 
vær | 53 |5388 | Sa EEE | 3a [ZË | Sa | fabs 
ES ag Sbe) ES | 88 | See] ES | 88 [Bel ES | 88 932 
B | om aas 2 ow | Sas e © be Aus| 2 | om lads 
2g 9 Ag. aS a |858 SS a [98s SS ERETI 
$8 [231228] $2 | 98 |885] $8 | ag |885|] $8 | ae 88s 
o E la Si E A Si E {Ay ei E |à 
1935.....11,926,898127, 200] 31.7! 1,926, 896| 27, 200 y A A A A A EE 
1936.....12,349,402|33, 750| 32. 2| 2,349, 402| 33, 750 92 d A A A A A edat 
1937...--[2,819,636139, 221| 31.2| 2,724,278] 37,921] — 31.2]......----|--------|------ 95, 367| 1,3001 30.5 
....-11,691,762123, 645) 31.2] 1,625, 131] 22,049  31.2]..........|.-......]....-- , 631| 896| 30.1 
1939.....|2,044,704,36, 640} 31.0} 2, 546, 216 Shell AAA A «iud 98, 488| 1,318] 30.0 
-....12,758,807138, 674] 31. 4| 2, 583, 327 81.9 03, 282 12.3| 112, 288| 1,585| 31.8 
1941.....|3,388,189|44, 854| 29.7) 3,188, 718 80. 1 87, 836 11. 7| 111,500| 1,537| 30.9 
MERE ,169/28, 522] 26.0) 2, 428, 634 25.4| 82,013 11.0| 48,592 25.4 
943.....|2,077,102/21, 726| 23. 4| 1, 684, 807 25.8| 327,713 12.2| 64,582| 553| 19.2 
1944.....|2,502,802|24, 968| 22.3| 1,779, 117 26.3] 644,958 11.8| 79,727 19.4 
A 35/26, 080| 22.0| 1,709, 412 27.21 850, 636 12.0| 87,287| 720| 18.5 
1946 .... 2,676,910| 26, 127| 21.9| 1, 716, 501 27.1| 882,537 11.9| 76,782| 655| 19.1 
1947.....|3,731,848|30, 980] 18. 6| 1,872, 152 26. 5| 1,734, 10.3| 124, 001| 0| 15.1 
1948.....[2,014,223|31, 603) 18.0) 1,848,373 28. 7| 1,918, 708 9.9| 147,242} 957| 14.6 
949.....[2,962,901|29, 617| 17.2| 1, 648, 001 28. 7| 2, 030, 567 9. 7| 185,233| 1,190| 14.4 
1960....- 4,767,274|35, 380| 16.6] 1,845, 009 26. 6| 2, 693, 777 10. 1| 228, 488] 1,895, 13.7 
1951..... 4, 501431120, 522| 14. 9| 1, 557,006 25. 6| 2, 832, 044 9.2| 202,381] 1,138] 12.6 
Terneplate waste— 
Total terneplate wasto 
10.9 13.8 SB A A 
11,1 13.9 Kéi y IE EE, ees 
10.7 12.7 E EMBAR Maio Espia 
10.9 12.8 | ESSET patata Sina 
11.4 12, 4 D DN, AAA ASA CHE 
10. 7 12. 6 Pe d A A loose 
8.1 9.7 6.5 90.2 
6.4 6.6 6.2 6.5 
4.3 4.3 4.3 6.9 
4. b 5.2 9.8 4.6 
4.5 5.2 3.7 3.9 
4.6 5.7 4.1 4.5 
4,7 5.3 4.2 4.7 
4.6 4,8 4.4 4.6 
5.9 4.9 6.5 4.0 
7.8 6.9 8.1 51 
6.3 8.6 5.8 5.1 


Stocks of pig tin and tin in ore were 14 percent lower at the end of 
1951 than at the beginning of the year. Tin in process, in scrap, 
and as secondary tin totaled about 10,720 tons (11,150 at beginning 
of Ta Industrial stocks of primary tin were reduced 50 percent, 
with 56 percent of the total plant stock held by tin platers. Indus- 
trial plant stocks of pig tin at the end of 1951 were the lowest since 
the end of 1935. REC stocks of tin metal were 18,618 tons com- 
prising undelivered balances of industrial sales contracts, including 
390 tons at beginning of the year compared with 6,753 at the year's 
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close; stocks of concentrates contained 15,068 tons of tin at the be- 
ginning of the year and 10,771 at the close; ores afloat or in foreign 
ports at the beginning of 1951 contained 5,606 tons and at the end 
of the year 1,107 tons. | | 


TABLE 9.—Stocks of virgin pig tin in the United States, Dec. 31, 1946-51, in 
long tons ! 


—— — o o | A G no 


At consumers’ plants..................... 14, 532 13, 677 14, 349 13, 771 20, 576 10, 043 
At other warehouses and in transit........ 1, 000 940 328 61 1, 365 971 
Held by jobbers. ......................... 124 157 100 292 384 | 82 
Total consumers’ stocks............. 15, 656 14, 774 14, 777 14,124 22, 815 11, 006 
Afloat to United States (estimated). ...... 6, ; 3, 
Total stocks !_............-.-------- 17,226 | 20,094 | 14,802] 22624} 25,815 | 11,901 


1 Excludes Government purchases delivered for stockpiling or at Texas City smelter. Also excludes tín 
in process and secondary pig tin. 


PRICES 


The average price of Straits tin in New York in 1951 was $1.28308 
a pound, the highest on record. The peak monthly average was 
$1.8268 in February. At the beginning of the year the quotation 
stood at $1.50 a pound, having dropped 1 cent over the New Year 
holidays. However, unfavorable Korean news and the general 
feeling of uncertainty brought on a steady advance until January 25, 
when the highest price recorded in the regular New York market 
reached $1.84 a pound. On January 26, 1951, the Office of Price 
Stabilization issued a General Ceiling Price Regulation which estab- 
lished ceilings based upon prices that had been in effect from Decem- 
ber 19, 1950, to January 25, 1951, inclusive. 

On February 1, sales for spot and prompt delivery in the New York 

open market were reported at $1.825 a pound, establishing the market. 
Ceiling prices were maintained at $1.835 a pound under GCPR. On 
February 13 the price was advanced to $1.83 a pound. This price 
advance added confusion to the price structure on a world marketing 
basis. Following the GSA announcement on March 6 halting all tin 
puree for the National Stockpile, New York prices pped 
sharply. 
The Sixth Report of the Preparedness Subcommittee of the Com- 
mittee on Armed Services, United States Senate, Document 13, Tin 
1951, dated February 12 and released March 5, 1951, criticized tin 
production and he policies. The committee recommended 
that the United States halt purchases of tin until prices returned to a 
lower level, that one Government agency become sole purchaser for 
account of American consumers, and that NPA impose much more 
stringent tin-conservation measures than were in effect. 

On March 6 the General Services Administration announced that 
all new purchases of tin for the National Stockpile would be sus- 
pended immediately; purchase of tin by the Government for industrial 
use would be held to the barest minimum, and authority was redele- 
gated: to the RFC. for the. purchase and resale of “tin. On March 12 
the National Production Authority designated RFC as the sole im- 
porter of tin in the country. (On November 8 the Defense Produc- 
tion Administration announced that further stockpiling of tin was to 
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be discontinued at once and all tin purchased would be made available 
for industrial consumption, pursuant to allocations. The announce- 
ment said the step was taken because of the inability to obtain foreign 
tin at “a fair and reasonable price.’’) 

From March 14 to 28 an International Tin Conference in Washing- 
ton considered a long-term stabilization market program on pricing 
and distribution. Delegates from the United States, United King- 
dom, British Colonial Territories, Belgium, the Netherlands, and 
Indonesia participated. The conference adjourned without reaching 
an agreement. 

On March 12, when RFC became sole importer, the price was 
nominal at $1.34 a pound, the last open-market quotation. The 
RFC price on March 13 was $1.34. Thereafter, in line with its 
established policy of bringing about a more reasonable price, 12 
changes were made, mostly below the going world price established 
in Singapore. By August 1 the RFC price had been established at 
$1.03 per pound, at which level it remained for the rest of 1951. 
(The REC price was $1.03 from June 1, 1948 to September 28, 1949). 

“Tin-metal, ore concentrates, powder, and scrap alloys" were 
excepted from Ceiling Price Regulation 31—Imports, which became 
effective May 9, 1951, because it was covered by a United States 
Government purchase program. 


TABLE 10.—Monthly price of Straits tin for prompt delivery in New York, 1950-51, 
| in cents per pound ! 


1950 1951 
Month 
High Low Average | High Low Average 
Url. EEN . 50 25 75.917 | 2184.00 171.710 
o A Quee educare 74, 50 74. 125 74. 354 183, 00 181. 50 182, 681 
PON sos sic ote NO IA 77.75 74.376 75.746 | 3181.76 134. 00 145. 464 
ADU A O 77.625 74. 25 16. 447 150. 50 142. 00 1 
A IN e MOS 78. .50 77. 500 142. 00 189. 00 139. 055 
DUNG Ee 78. 76 76. 375 77. 699 136. 00 106. 00 
WY AA A A oe 97 9, 25 89. 881 106. 00 106. 00 00 
EECH 107.76 50 102. 054 103, 00 103. 00 103. 00 
Jo II  ....... 6. 50 101. 287 103. 00 103, 00 103. 00 
OCOD ER NICE 00 104.00 113. 361 103. 00 103. 00 00 
November............. c loce ec eame cs 1 163. 50 50 137.675 103. 00 103. 00 00 
A c E O 155. 00 136. 00 144, 103. 00 103. 00 103.00 
WAP EE 163. 50 74, 125 96. 557 184. 00 103. 00 128. 308 


1 Compiled from quotations published in the American Metal Market. 

2 Highest de recorded in regular market was $1.84 on Jan. 25, 1951, with a reactlon to $1.83 at close o 
market on ay. 

3 RFO became sole procurer of tin in the United States on Mar. 12, 1961. 

4 1 small lot re sold in the forenoon of Nov. 8, at $1.6350 with reaction at the close to $1.55. 


London and Singapore were the only free tin markets in 1951. The 
average London price for standard tin was £1,079.6 a long ton in 1951. 
The monthly average price fluctuated from the high of £1,470.3 in 
February to the low of £880.7 in August 1951, as 1t slowly followed 
the United States price downward. en the market year opened 
on January 2, 1951, this price was £1,130. By January 24 it had 
reached £1,235. The price-freezing order of January encouraged a 
sharp upward movement, and on February 14 tin changed hands at 
the record price of £1,615 per ton ($2.01875 per pound, equivalent 
New York price). The price thereafter gradually declined to £805 
on August 2 (the lowest of the year) from which it recovered, despite 
lack of buying by the United States, to £1,030 in October. Monthly 
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paces Abd £966.2 et ara of $1.2078 per pound) during the 
ast 4 months of 1951. At the close of 1951, the price was £905. 
English tin was under a voluntary embargo for export by members of 
the London Metal Exchange. 

The Singapore market price for Straits ex works averaged £1,040.3 
for 1951. The monthly average price reached the all-time peak of 
£1,451.6 in February. The quotation on February 14 was £1,547.5 
($1.93 a pound), the highest recorded. On March 13 (the day after 
RFC took over) the price was £1,116 (or the New York equivalent 
of $1.44 a pound). Between June 8 and August 1 Singapore prices 
were more or less the equivalent of RFC prices. The lowest monthly 
Singapore average was £830.3 ($1.0378 per pound U. S.) for July. 
The lowest price for the year was £790% on August 7, following the 
Bank holiday observance, with sales at good volume. Average 
pao increased in September and October but settled down in Novem- 

er and December. On December 31, 1951, the price was £866.5. 


FOREIGN TRADE ? 


Imports of tin concentrates and e is of tin plate were the prin- 
cipal items of foreign trade of the United States during the year. 
Pig tin, which had dominated the import field before World War II 
and since 1947, gave way both in quantity and value to tin concen- 
trates. Of less importance has been foreign trade in tin-plate and 
terneplate scrap, circles, strips, waste-waste, miscellaneous tin and 
manufactures, and compounds. Imports of tin-plate scrap were 
51,571 long tons in 1951 against 42,394 in 1950. In 1951 exports of 
tin-plate scrap were 810 long tons (562 in 1950), mostly to Mexico and 
Japan. Exports of tin cans were 33,171 long tons in 1951 compared 
with 28,946 tons in 1950. 

Imports of metallic tin in 1951 were 66 percent less than in 1950, 
mainly because no Malayan tin was shipped to the United States after 
March. Of the total, 45 percent came tfrom |the Netherlands, 25 per- 
cent from Malaya, 23 percent from Belgium and the Belgian Congo, and 
the remainder from other sources. Receipts of ore, in terms of metal, 
were 14 percent greater than in 1950, principally due to substantial 
gain in imports from Indonesia. Bolivia was the main source of tin 
ore, accounting for 44 percent of the total, but furnished only 13,082 
tons in 1951 (9 percent less than in 1950). Bolivia was the source of 
two-thirds of the tin in ores imported from 1941 to 1951, inclusive. 
Imports from Bolivia in 1951 were the smallest for any year since the 
tin smelter was put into operation at Texas City, Tex., in 1942. 

Exports of metallic tin in 1951 were 1,513 long tons (the highest 
since 1943), with Canada as the destination of nearly 90 percent. 
Tin exports were under export license control. 

The major tin-export item of the United States, as usual, was tin- 
plate (including terneplate), which increased 13 percent in 1951. 
Gains were made in the export markets of Latin America (most 
Argentina and Brazil), Australia-New Zealand, and Asia (mostly 


2 Figures on imports and exports compiled by M. B. Price and E. D. Page of the Bureau of Mines, 
from records of the U. 8. Department of Commerce. 
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India). Exports to European countries decreased 6 percent. Ship- 
ments to Africa decreased about 3 percent despite the increase in 
tonnage to the Union of South Africa. | 

Exports of hot-dipped tin plate totaled 270,327 long tons, valued at 
$64,009,163 in 1951. Principal countries of destination were Aus- 
tralia (41,857 tons), Argentina (32,527 tons), Brazil (30,521 tons), 
Netherlands (28,989 tons) Union of South Africa (17,157 tons), and 
Italy (15,871 tons). Exports of electrolytic tin plate, totaling 209,762 
long tons, valued at. $45,781,174, were shipped to 60 countries, the 
leading ones being Brazil, Union of South Africa, Netherlands, Aus- 
tralia, and Argentina. Most of the terneplate exported went to 
Canada in 1951. 

According to the American Iron and Steel Institute, producers in 
1951 shipped for export 581,703 short tons (490,230 in 1950) of tin 
plate, of which 346,231 tons (392,651) was hot-dip and 235,472 
(97,579) electrolytic. 


TABLE 11.—Foreign trade of the United States in tin concentrates and tin, 1947-51 
[U. 8. Department of Commerce] 


TIN 


Imports Exports 
Ingots, pigs, bars, eto. 
Concentrates (tin Bars, blocks, pigs, E í : 
Year content) grain, or granulated 
Domestic Foreign 

Long | value | Long | value Value 
pov MR 29, 410 |$43, 220, 686 | 24, 899 , 684, $9, 887 
1948.. ............--- 87, 402 | 72,170,372 | 40,106 | 103,322, 95 , 699 
lr BEEN 38, 311 | 78,175,836 | 60,224 | 133, 707, 223 145, 370 
1050 A 25, 960 | 47, 163,305 |182, 838 | 1 152, 952, 204 990, 000 
10817. 2c set os 29, 618 | 82, 434, 443 | 27, 784 , 285 762,662 | 1,249 | 3, 978, 852 


1 Revised figure. 


TABLE 12.—Tin concentrates (tin content) imported for consumption in the 
United States, 1950-51, by countries 


[U. 8. Department of Commerce] 


1950 1951 
Country 
Long tons Value Long tons Value 

Belgian Congo. ...............................- 1, 526 $2, 032, 088 1, 585 $4, 613, 270 
Y A A O MA ET EE 14, 419 25, 912, 116 13, 082 35, 374, 838 
AAA E RÀ ——Í 2 2, 496 
lee T BCEE 209 910,800 A [ae RR RER C 
eji ——— ——— —À 63 110, 336 1 5, 807 
Egypt A A O E 11 16, 704 
A PAN O A A 14 22, 988 
il A Rubr Re ECKTE 6, 026 12, 005, 101 11, 684 33, 136, 082 
ET T A A 147 183,033 A PASÓ 
UE A A t UM nS 26 Ve0l A A 
tege tee Ee Deeg 118 : 106 270, 597 
Portügal. A ancor Quad 70 111, 129 19 37, 815 
A WEE 2, 457 4, 419, 146 3, 114 8, 954, 258 
Total- A A RE E RR ds 25, 960 47, 163, 305 20, 618 82, 434, 443 
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TABLE 13.—Tin ! imported for consumption in the United States, 1950-51, by 
countries 


[U. 8. Department of Commerce] 


1950 1951 
Country 
Long tons Value Long tons Value 

Belgian Congo... een 1, 506 $2, 600, 907 915 $2, 625, 763 
Belgium-Luxembourg.....-.....-.-.-.----.---- 8, 137 16, 379, 673 5, 376 15, 863, 466 
TT EE 183 407, 800 20 , 391. 
CRIN A A AER 1, 665 2, 742, 207 55 150, 564 
Germany -= ee 162 314, 910 49 197, 863 
JBDHH. E oe aoe ee e 542 851, 486) ARA HE 
eye E NE E EE opi dM 2 54,019 | * 98, 147, 101 6, 986 21, 610, 927 

CO A IO [ee ee cee AI 
Netherland8..........-.....-.-- Lecce ee ee ea ee 27,667 | 113,871, 823 12, 506 26, 952, 576 
A A 1 LOBO AAPP A 
EE 500 950, 51 46 185, 178 
United Kingdom.....................-.- lese 28,456 | 216, 684, 810 1, 831 844 
Tollos ? 82, 838 | 2 152, 962, 294 27, 794 73, 285, 021 


1 Bars, blocks, , grain, or granulated. 
1 Revised Be ES 
3 Less than 0.5 ton. 


TABLE 14.—Foreign trade of the United States in tin plate, taggers tin, and terne- 
plate in various forms, 1947—51, in long tons 


(U. 8. Department of Commerce] 


Tin plate, taggers Tin plate 


tin, and terneplate Lux cles “strips: Waste-waste | Terneplate Tin plate scrap 


clippings 
Year Ltb) cobbles, ete emer and scrap ———— 
Imports | Exports | (€XPorts) (exports) | Imports | Exports 
e 685 | 553, 748 5, 340 21, 209 9 80, 707 54 
Iii iaa ica 184 | 548, 021 3, 247 28, 121 41,084 }.......... 
AN 12,218 | 498, 371 3, 018 41, 865 227 41,028 |.......... 
1950 PE i 1 442, 851 1 6, 981 1 64, 622 42, 394 562 
TOG cocina ius 308 | 498, 808 12, 905 55, 955 61, 571 810 


? Revised figure. 


TABLE 15.—Tin plate, and terneplate (including long ternes) exported from the 
United States, 1950-51, by country of destination 


[U. 8. Department of Commerce] 


Destination 
Long tons 


A A cue ca epu ide 
Argentina A eed 
Austral oi Ra DRE Eh ee ste ae 
RUSS EE 
Belgium-Luxembourg.......................... 


For footnote, see end of table. 
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TABLE 15.—Tin plate, and terneplate (including long ternes) exported from the 
United States, 1950-51, by country of destination—Continued 


1950 1961 
Destination 
Long tons Value Long tons Value 
A A TI E IA $142, 648 2 $876, 443 
AA EE 2, 670 450? 322 2 461, 323 
(Coo AI AAA 26, 838 4, 896, 252 18, 973 80, 
Sek 4L os sa Sac eanne-ooscesedcceus 365 74, 934 e 44 370, 195 
TADON ais Sate AA A 1, 782 310, 731 A 
PY p EP S FACTORS 1 1, 849 3 240, 947 b, 417 1, 159, 224 
DUO a A CORO PCS 12, 920 2, 276, 674 20, 248 , 176, 
INGENGTIANOS: AN A 54, 110 10, 368, 561 47, 276 10, 501, 692 
NE IA A 1, 140 203, 3, 586 38 
LTE 17, 562 3, 047, 658 13, 256 2, 604, 729 
KEE, SE RGAE ee ee 1, 475 234, 546 2, 00 621 
Kee Eee t coe nU LE 2, 842 562, 036 3, 826, 528 
iia AI 11, 888 1, 959, 570 9, 9 2, 129, 018 
AA AR e ge pit 2, 088 , 51 12, 715 3, 119, 373 
A EY RS AE is EA CAI 11, 283 2, 057, 282 16, 4 3, 
Brent IA cca 9, 515 1, 761, 626 7,364 1, 627, 380 
dh a TP 560 * 116, 308 1, 087 467, 979 
SPA le ons war NS ENEE A 2, 954 , 649 734 
TORRE AAA A 6, 927 1, 204, 687 3, 505 637, 425 
Union of South 211 A 35, 470 » 26 37, 826 8, 064, 019 
LAT AI RAE 7, 493 1, 413, 649 ; 1, 390, 567 
MODE ar A cc 1, 953 8 , 946, 270 
po A A 3, 079 598, 676 2, 102 452, 982 
Other EE once ma erra 9, 034 1, 731, 000 6, 662 1, 346, 223 
E EE 1 442,851 | 181, 741, 866 498, 808 113, 562, 793 


1 Revised figure. 


TABLE 16.—Foreign trade of the United States in miscellaneous tin, tin manufac- 
tures, and tin compounds, 1947-51 


(U. 8. Department of Commerce] 


Miscellaneous tin and manufactures Tin compounds 
Imports Exports 


Dross, skimmings, 


Year | Tin foil, tin sorap, residues, | Tin cans, finished 
, , , Tin scrap and | Imports | Exports 
powder, fitters, ma er alloys, | or unfinished | other tin bear- | (pounds) | (pounds) 


in plate manu- 
factures, n. s. p. f. 


(value) Value 


1047... $162, 187 $27, 334 $829, 386 80,7 1 
1948... 119, 287 659, 450 59 1, 684, 402 1 
1949... 42A, 908 2, 245, 217 , 004 
1950... 2, 146, 340| 28 869, 404 122, 716 
1961... 1, 897, 901 14, 048, 409 2, 403, 354 136, 179 


1 Not separately classified. 


TECHNOLOGY 


The Tin Research Institute? opened its new laboratories near 
London on May 31, 1951. Advantage was taken of the new labora- 
tory extensions to begin investigations into the testing of alloys in the 
form of actual bearings and the casting of bronze in the form of long 
bars. Chief interest was centered on pilot-stage work on electro- 

3 Information concerning the institute’s work and publications can be obtained in the United States 
from Tin Research Institute, Ino., 429 West 6th Ave., Columbus, Ohio, 
802512—54——-80 


1256 MINERALS YEARBOOK, 1951 


deposited tin-alloy coatings. The institute released for publication 
several technical reports on varied subjects relating to tin and its 
industrial application. These releases included a paper summarizin 

the electrode position and corrosion resistance of a new tin-nicke 
alloy. The coating consists of 2 parts of tin and 1 part of nickel. It 
has a beautiful metallic luster with a faint rose-pink color, is hard, is 
as untarnishable as chromium, and can be deposited bright in one 
operation. R 

Rapid tinning of small aluminum and aluminum alloys was reported 
possible by use of an ultrasonic soldering batb. The ultrasonic 
transducer, which forms the basis of the soldering bath, makes use of 
the phenomenon known as magnetostriction, which is connected with 
the small dimensional changes that occur in ferromagnetic mate- 
rials when they are placed in a magnetic field.* 

A new tin-plate coating-thickness gage was put into operation. 
Adaptable to measuring tin-coating thicknesses for different kinds of 
cans, this new gage takes advantage of two instruments, the X-ray 
and the Geiger counter. It is capable of measuring thicknesses with 
a margin of error less than six ten-millionths of an inch. Completion 
of a new continuous annealing line at the Gary sheet and tin mill was 
announced. With 3,000 feet of sheet or strip in continuous process, 
this ingenious line is capable of giving a ““universal temper” to about 
136,000 net tons of material each year for can manufacturers.’ 

A high-temperature calorimeter designed for use up to 1,500° K. 
was described and the theory of operation presented. This calorimeter 
wee used in 1951 to measure the heats of formation of sodium-tin 
alloys. 

“Improved Aluminum Bearings (Aluminum-Tin and Aluminum- 
Tin-Copper Alloys)’’ was the title of a paper. These alloys were re- 
ported to have a low coefficient of friction at high bearing loads and 
good resistance to seizing.” 

The Reynolds Metals Co. developed a number of different types of 
packages which use aluminum to conserve tin and also the steel re- 
quired when tin cans are used. In some of these packages, alummum 
alone is used. In others, aluminum is combined with paper, wax, 
plastic, or fiber material to provide the kind of protection desired. 
Essentially the body of the can is made.by winding a strip of aluminum 
foil into two or more layers, giving a total metal thickness sufficient 
for the structural requirements in the can wall.* 

The first detinning plant ever built as a steel-company facility com- 
menced regular operation at the Weirton Steel Co. division of the 
National Steel Corp. The plant was installed to conserve the com- 
pany stock of tin and also to recover scrap from the tin mills which 

4 Chemical Age (London), vol. 65, No. 1669, July 7, 1951, p. 30. 
5 American Metal Market, Technological Advances in 1951: Jan. 5, 1952. 
* Journal of Metals, vol. 4, No. 1, January 1952, pp. 33-38 


? Metal Progress, vol. 60, No. 4, October 1951, pp. 97-103. 
8 Steel, vol. 129, No. 19, Nov. 5, 1951, pp. 97-98. 
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formerly could not be used in open-hearth operations, because the 
coating is a contaminant. Annual capacity of the detinning plant is 
rated at 300,000 pounds of pig tin and 30,000 tons of bundled scrap. 
There is an additional recovery of tin through processing of sludge 
that accumulates in the plating cells of the company high-speed 
electrolytic lines. 

Research by the Bureau of Mines on the refining of copper-tin 
byproduct alloy formed during operation of the United States Atomic 
Energy Commission Hanford plant at Richland, Wash., resulted in 
construction and operation of an electrolytic tin refinery by the 
Bureau of Mines at Albany, Oreg. A plant was designed to produce 
1,000 pounds of pure tin per day at maximum capacity, and limited 
operations were begun on October 8, 1951. 

Plant operations consisted of melting the crude alloy in a gas-fired 
crucible furnace and removing a high-uranium dross. The melted 
alloy was then cast into 300-pound anodes, which were placed in 
steel electrolytic cells containing an electrolyte composed of caustic 
soda, sulphur, and salt. Steel-cathode starting sheets were placed 
between the anodes to collect a pure metallic tin deposit. Periodically, 
the deposit was removed from the cathodes, remelted, and cast into 
50-pound tin ingots. 


WORLD REVIEW 
INTERNATIONAL TIN STUDY GROUP 


Representatives of eight major tin producing and consuming 
countries met in London in October 1946 and agreed that a study 
group should be established; in consequence, the International Tin 
Study Group was organized at a meeting in Brussels in April 1947. 
A brief report on the meetings held by the Study Group through 
1951 has been published.” Regarding the 1951 meeting the following 
was given: 


The sixth meeting of the Study Group was held in Rome in September 1951. 
The meeting discussed the problem of international cooperation, both long term 
and short term. The discussion also covered pocos (including the question 
of non-discrimination in pron , restrictions on the consumption of tin and the 
future functions and work of the Study Group. Mine production for 1951 was 
estimated at 168,000 long tons against a commercial consumption of 147,000 tons. 

Membership of the Study Group is confined to governments. The present 
membership is: 

Australia, Belgium, Bolivia, British Colonial and Dependent Territories 
Canada, China, France, India, Indonesia, Italy, Netherlands, Thailand, United 
Kingdom, United States of America. 

The Management Committee of the Group supervises the work of the Secre- 
tariat and consists of: 

Belgium, Bolivia, British Colonial and Dependent Territories, France, In- 
donesia, United Kingdom and United States of America. 


(See Minerals Yearbook, 1950, pages 1220 and 1221, for reports on 
the first five meetings.) 


* International Tin Study Group, Statistical Bulletin: Vol. 5, No. 1, January 1952, inside cover page. 
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WORLD MINE PRODUCTION 


TABLE 17.—World mine production of tin (content of ore), 1941-45 (average) 
and 1946-51, by countries, in long tons 


[Compiled by Berenice B. Mitchell) 


1941-45 
Country (average) 1046 1947 1048 1950 1951 
North America: 
TTT EE 308 300 319 309 1 356 155 
Mexico... -0000-00-0002 -2-0-2 299 262 1171 182 1440 306 
United 8tates.................... 16 ios 94 88 
Total North America. ........- 022 652 1 401 496 1 890 609 
South America: 
Argentina.......................- 900 522 208 1207 242 
Bolivia (exports)................. 40,644 | 37,619 | 33,286 | 37,336 | 34,115 | 31,213 33, 132 
FOZ A 90 205 0 325 180 2 200 
A eae Renee 66 31 61 84 151 138 86 
Total South America... ....... 41,790 | 38,519 | 34,134 | 38,243 | 1 34, 769 | 1 31, 698 33, 660 
Europe: 
yen BEE 3 10 43 176 73 1117 3 170 
Germany, East .................. 5502 A PA ineuserem 3 120 3 120 3 120 
Haly... o osos ARA 133 1 100 50 A iet EE E AA 
POrtugal AAA 1, 162 352 361 706 690 902 
Spam NAAA UPON SR AA 407 921 303 261 666 2 575 2 716 
nited Kingdom !............... 1, 334 793 898 1,281 | 11,217 | 121, 230 3 1,210 
Total Europe 9................. 3,691 | !2,176 | 11,655 | 12,324 | 12,861 | 12,732 2 3, 118 
Africa: 
Belgian Congo !?.................. 16,765 | 1 14, 095 | 1 14, 369 13, 539 13, 760 | 1 13, 464 13, 669 
French Cameroon...............- 193 111 119 102 73 67 72 
French Morocco. ................ 12 pilsezcisis AS, A levee E 13 
French West Africa...........---}.....-...- 1 4 eem 26 51 65 
Mozambique. ..................- 6 2 1 1 11 11 
Nigeria.........................- 12,275 | 10, 333 9, 133 9, 237 8, 824 8, 258 8, 565 
Northern Rhodesia. . ............. 8 6 ) M NOM 4 
Southern Rhodesía............... 164 100 122 105 70 65 40 
South-West Africa..............-. 138 177 146 111 123 100 76 
Swaziland......................- 96 37 12 20 37 32 
Tanganyika (exports)............ 170 128 92 97 1 109 197 67 
Uganda (exports) ................ 275 1 202 154 190 128 1192 118 
Union of South Africa............ 500 487 483 457 471 1 643 746 
Total Africa. .................- 30, 602 | 1 25, 688 | 124,646 | 23,859 |123,024 | ! 22, 979 23, 463 
Asia: 
ls oe oc A 1, 480 1, 792 1, 147 1,781 | 11,520 1, 624 
Sy AA eh ete RUNE 16,282 | 122,953 | 1 3, 907 » 123,937 |!36,800 2 6, 890 
Indochina.......................- AAA EE 62 
Indonesia........................ 17, 326 6, 419 | 15,915 | 30,562 | 28,965 |232, 102 30, 986 
MA ects 1, 06 118 1 326 426 
Mal Ae cocacola 26, 442 8,432 | 27,020 | 44,815 | 54,910 | 67, 537 57, 167 
Th es A cs 6, 914 1, 056 1, 401 4,20 | 17,815 10, 364 9, 502 
Total Asia. .................... 60, 241 | 1 19,259 |! 50,147 | 1 86, 762 | ! 97, 638 |! 108,801 | 106, 687 
Oceania: Australía................... 2,778 | 12,141 | 12,466 | 11,885 | 11,882 | 11,855 1, 577 
n_n [oe | sos A ——— 3 |. Lë 
World total 9................... 139, 600 |! 88, 500 |! 113, 500 |! 153, 600 |! 161, 500 |! 169,000 | 169,100 
1 Revised. 
2 Estimated by chapter authors or ín a few instances from the Statistical Bulletin of the Internationa 
Tin Study Group, The Ha 


e. 
3 Minor constituent of other base metal ores. 
* Excluding mixed concentrates. 
s Intake by smelters. 
* Excluding production of U. 8. 8. R. 
‘Including Ruanda-Urundi, 
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WORLD SMELTER PRODUCTION 


TABLE 18.—World smelter production of tin, 1941-45 (average) and 1946-51, by 
countries, in long tons 


[Compiled by Berenice B. Mitchell] 


Kingdom 


United 
United States € 
Total (estimate) 124, 300 |1 158, 700 1 178, 100 
0 


! Revised. 
2 Estimated An authors or in a few instances from Statistical Bulletin of the International Tin 


Stud 7 Group 
reporte cicle state production of 316 long tons in East Germany. 
Tin. conven of dross. 
Porinning January 1948, includes oe m imported scrap and residues refined on toll, 
‘ine udes tin content of ores used to make alloys. 
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REVIEW BY COUNTRIES 


Australia. —Production of tin in concentrates as reported totaled 
1,577 long tons in 1951, a 15-percent decrease from 1950. Domestic 
smelter production amounted to 1,459 tons, a 28-percent decrease. 
The Electrochemical Metal Refining Co. Pty., Ltd., of Sydney re- 
covered 28 tons at its detinning plant during the year. In Queens- 
land dredging results of the largest alluvial producer in the Herberton 
field, Tableland Tin Dredging N. L., were disappointing. 

Belgian Congo.—The year 1951 was one of great activity in the 
Belgian Congo, with promise of production expansion in the future. 
Production of tin in concentrates was 13,669 long tons compared with 
13,464 (revised) in 1950. Belgian Congo, including Ruanda-Urundi, 
contributed 58 percent of Africa’s 1951 total tin production. Tin 
contained in exports of concentrates totaled 9,942 long tons, of which 
the United States received 1,630 long tons and Belgium 8,252 long 
tons. Exports of metal from Belgian Congo were 2,670 long tons, of 
which the United States received 640 long tons and Belgium 1,962 
long tons. Stocks of tin metal increased from 13 tons at the begin- 
ning of 1951 to 44 at the end. Stocks of tin in concentrates increased 
from 673 tons at the beginning of 1951 to 1,099 tons at the end. 

An outstanding development has been the disclosure by Géomines of a huge 
bed of cassiterite under its Manono cassiterite opencast in Northern Katanga. 
The borings made have shown the existence of such huge reserves that the com- 
pany stopped the boreholes after they had reached a depth of 125 metres, and 

ad continued to show cassiterite throughout. With the tonnage already re- 
vealed, Géomines has probably the biggest tin ore reserves in the world and is 
assured of supplies for several decades at least. Following on these discoveries, 
the company decided to enlarge its capital from Fes. B. 200,000,000 to Fes. B. 
700,000,000, so as to be enabled to work this proposition adequately. The 
exploitation of these deposits will be carried out in & way not to upset the tin 
market.! 

Bolivia.—Bolivia exported 6 percent more tin in concentrates in 
1951 than in 1950. "Total tin contained in exports of concentrates in 
1951 was 33,132 long tons. Nearly 51 percent was consigned to the 
United States and approximately 49 percent to the United 1 Kingdom, 
leaving about 100 tons for delivery to Chile and Argentina. There 
were no great changes in the relative export shares of the several mine 
groups. That of Patino Mines increased from 44 percent in 1950 to 
45 percent in 1951. Hochschild decreased from 23 percent in 1950 
to 20 percent in 1951. Aramayo increased from 7 percent in 1950 to 
8 percent in 1951. Exports of metal from the Oruro smelter were 
39 tons in 1951. 

The 1950 Bolivian contract with the Reconstruction Finance Corpo- 
ration expired December 31, 1950, but was extended for 2 months to 
February 28, 1951. During the following 3 months RFC procured 
Bolivian ores under an interim contract which expired May 31, 1951. 
No tin ores were bought from Bolivian sources from that date to 
August 31, 1951, although negotiations were continued. 

n June 1951 the RFÓ, in conjunction with the State Department, 
sent a mission to Bolivia to investigate tin-production costs and their 
relationship to the Bolivian economy and the world tin market. This 
joint mission's findings and conclusions were to be utilized in the con- 
tract negotiations with the Bolivian Government. 

The RFC announced on July 24, 1951, its willingness to pay a tin 
price: of $1.12 per pound because of higher mining costs in Bolivia. 


10 Mining Journal (London), Annual Review Edition: May 1982, p. 121. 
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On September 5 the Bolivian Embassy in Washington and the RFC 
announced that a tin contract for 30 days had been agreed upon. The 
price was $1.12 per pound. This price, including smelting charges, 
was subject to revision. On September 19 it was announced that 
discussions between RFC and the Bolivian Government would begin 
September 24. Any price established for a long-term contract was 
to be retroactive to June 1, 1951, in regard to all tin delivered to the 
RFC under this new contract. Negotiations for a long-term contract 
with the Bolivian producers were held intermittently and their con- 
versations with RFC officials entered a period of recess on October 11. 
At the end of the year a long-term contract was still to be negotiated. 

Receipts of Bolivian ore at the Texas City smelter during the 
calendar year 1951 were: 


High-Grade............................. eee 
Medium-Grade. ................-........... 2 Le ll... 
LOW-GrIad6. ac rca 


Brazil.—The Brazilian Department of Mineral Production (DN PM) 
has intensified investigation of the cassiterite deposits in the Rio das 
Mortes Basin, Minas Gerais. Local mining companies have operated, 
and new refining processes have been introduced by the Empresa 
Mineira de Estano, the largest producer. The Sao Joao del Rei de- 
posits, discovered in 1942, contain cassiterite with a tin content of 66 
to 73.2 percent. The two principal mines (Paiol and Rio Abaixo) 
have reserves of about 9,000 tons. 

Burma.—Production of tin in concentrate was estimated at 1,624 
long tons in 1951, a 7-percent decrease from 1950. Exports of tin in 
concentrate were about 1,477 long tons, of which 1,335 was shipped 
to Malaya for smelting. The Burmese political situation has been so 
disturbed since World War II that the 1951 tin output was only about 
one-fifth of the prewar level of 5,000 tons per year. To cite a typical 
example—the Tenasserim Peninsula coast area was formerly exploited 
for tin and tungsten ores by 8 or 10 small companies and numerous 
independent operators. These activities were suspended because of 
the continued unstable conditions. M.S. Han & Co. is mining tin 
and tungsten ores from its properties near the rail line just north of 
Thaton, about 35 miles north of Moulmein. 

Conditions in the tin-mining district of lower Burma brought min- 
ing to a standstill. European staffs were, by Government order, 
confined to Tavoy town and not allowed to proceed to the mines for 
security reasons. 

Indonesia.—In 1951, Indonesia was the third largest tin producer 
in the world. Production of tin in concentrates totaled 30,986 long 
tons, a 3-percent decrease from 1950. The Indonesian output of tin 
represented 18 percent of the world total. Tin production in Indo- 
nesia is confined to the islands of Banka, Billiton, and Singkep, which 
in 1951 supplied 63, 28, and 9 percent of the total, respectively. 
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Exports of tin in concentrates were 30,750 long tons, of which 21,110 
was shipped to the Netherlands, 9,439 tons to the United States, and 
201 tons to Malaya. The principal methods of pei alluvial tin 
deposits in Indonesia are dredging, gravel pumping, and hydraulick- 
ing. Over two-thirds of the production now comes from dredges and 
under one-third from gravel pumps and hydraulicking. The Chinese 
tributers treat on lease poorer or previously worked grounds unsuit- 
able for larger scale European methods. In 1951, the tributers pro- 
duced about 3 percent of the total production. Data on the number 
of producers, as of December 30, 1951, is set forth as follows: — - 


Number of dredges operating. .-.-----------------------------m0mneMo 29 
Gravel pumping and hydraulicking (number of mines operating)........- 65 
Labor emploged 2-222 eee ee 22, 526 
Staff employed. cacao o aes ec mu: 1, 090 


Malaya.—During 1951 Malaya earned about 500 million United 
States dollars, of which rubber and tin accounted for about 90 per- 
cent.! Tin reached the all-time record of $783 (Malayan dollars) a 
picul (133% pounds). The average for the year was $537—an increase 
of 44 percent over the 1950 average. The Commonwealth’s greatest 
dollar earner was subjected throughout the year to terrorist activities 
on & widespread scale. By the end of 1951 an overall improvement 
in the general emergency could be discerned, and there were grounds 
for believing that this improvement was likely to be maintained.” 

Mine production of tin in concentrate was 57,167 long tons in 1951 
compared with 57,537 in 1950, 84,082 in the peak year 1940, and an 
annual average of 55,309 per year during the prewar period 1935-39. 

Economically, one of the most serious aspects of the emergency is 
the interference with railway traffic which resulted from unstable 
political conditions. As a result of this situation, exploration has been 
almost completely arrested. 

The number of dredges operating has increased steadily since 1947, 
although the average annual output per dredge has not recovered to 
the prewar level. 


1029 1933 1940 1948 1951 


Number of dredges operating. We A 105 23 104 63 83 
Average annual output per dredge (tons of fino tin)............ 259 468 406 348 372 


About 87 percent of the total Malayan production of tin in 1951 
was obtained by dredging (52.6 percent) and gravel pumping (34.3 

ercent). The percentages from other methods minas were hydrau- 
cking, 3 percent, opencast mining 4 percent, underground mining 
5 percent, dulang washing 1 percent. 

In 1951 an analysis of dredge data shows that 67 dredges, for which 
both yardage and concentrate production are given, recovered 
30,938.71 tons of concentrates (75 percent tin-content basis) from the 
washings of 143,305,351 cubic yards of gravel, or 0.36 pound of tin 
metal in concentrates per yard washed. The dredges for which yard- 
age data were unavailable recovered 4,999.2 tons of concentrate. 


11 Mining Journal (London), Annual Review Edition: May 1952, p. 143. 
13 Malayan Tin Bureau, News: November 1962, p. 6. 
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Thus, the average content figure is based on 86.1 percent of the con- 
centrate recovered by dredging. : 

The smelting of tin ores in Malaya is carried on by two large com- 
panies—the Eastern Smelting Co., Ltd., with a smelter in Penang: 
and the Straits Trading Co., Ltd., with a smelter in Singapore. A 
. negligible quantity of concentrates is smelted by a Chinese smelter 
for local consumption. 

These plants decreased their output 4 percent and supplied 39 per- 
cent of the world smelter production in 1951. Concentrates treated 
were derived mostly from Malaya, with smaller tonnages from 
Thailand, Burma, Indonesia, and French Indochina. The tin content 
of concentrates available from Malaya was 57,167 long tons compared 
with 57,537 in 1950. Imports originating elsewhere contained 7,731 
tons of tin against 9,912 in 1950. The plants shipped 64,956 tons of 
metal (about 56 percent from Penang and 44 percent from Singapore). 
Only 4 percent went to the United States in 1951. Stocks of tin metal 
increased from 1,991 at the beginning of 1951 to 2,852 at the end, 
while stocks of tin in concentrates decreased from 4,521 at the be- 
ginning to 4,488 at the end. 

A United States mission for the study of problems in tin visited 
Malaya and Singapore on the invitation of the Government of 
Malaya, transmitted through and endorsed by the British Govern- 
ment. 

The mission arrived at Singapore on November 6, 1951, and com- 
pleted its study November 17. During that time it examined tin 
mines, smelters, and tin marketing in Malaya and in Singapore. The 
conclusions of the report are quoted as follows: 


1. The emergency, as the guerrilla activities in Malaya are termed, was found 
to pervade every phase of Malayan life. Exploration for tin deposits and produc- 
tion expansion have been arrested. The casualty lists for Government forces and 
civilians, as well as for guerrillas, have reached into the thousands; the recorded 
dead exceeded five thousand before the end of September 1951. 

In all considerations of future tin supply it must be recognized that Malaya, 
the world’s largest producer, is a focal point in Communist aggression. Substan- 
tial success by these elements in Malaya could very easily engulf the country’s 
tin producing neighbors with the result that well over one-half of the world’s pro- 
duction might, in a surprisingly short time, become unavailable, except on Com- 
munist terms. 

2. The Mission did not discover any evidence of curtailment of tin output by 
the mining or smelting industries. However, the emergency has arrested output 
expansion and interferes with efficient production. Until the emergency is 
brought under control, no substantial production expansion for tin can be expected. 

3. Exploration has been almost completely arrested. The tin mining industry 
is rapidly depleting its reserves available under present technology and price 
levels. Perhaps most depressing of all aspects of the Malayan tin situation is the 
certainty of a declining output in the fairly near future, unless the problem of 
developing reserves to replace current depletion can be solved. 

4, Proposals by the Mission as a group and as individuals that alternate methods 
of tin procurement be developed were countered by mining, smelter and Govern- 
ment representatives that the Singapore market be given a fair trial as an exclusive 
medium for procurement from Malaya before alternatives be discussed. Although 
the Mission pressed the point that the Singapore market might be unacceptable 
in Washington, the Malayan representatives maintained their position. 

In the Mission’s explorations of alternatives the following principles were put 
forward: That a term contract for a substantial quantity at a fixed price subject 
only to price index escalation be basic; that tin be delivered either as metal through 
a toll agreement with Malayan smelters or as concentrates; that any master con- 
tracts with large mine producers be available to any other producers no matter 
how small who might choose to subscribe; and concurrence of Governments in- 
volved would be acceptable if necessary. 
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Although the Malayan representatives admitted the feasibility of Mission sug- 
gestions, no willingness to permit the proposals to be conclusive developed. 

5. The population of Malaya is approximately one-half native Malay, two- 
fifths Chinese and one-tenth Indian. This composition complicates political 
development * * *, . 

The present form of government in Malaya, the second to be established in the 
post-war period, js only three years old and apparently is still in & state of evo- 
lution. Tin output could be affected substantially by governmental change. 

6. The development of the Federation of Malaya toward self-government has 
proceeded to such a degree that the wishes of local representation on the Council 
must be given serious consideration. Although the United Kingdom Govern- 
ment retains the authority to intervene in economic affairs, in practice any 
governmental arrangements involving tin probably would require the acquiescence 
of the Legislative Council of the Federation. 

7. The steady post-war uptrend of the average wage scale indicates the grad- 
ual elimination of cheap common labor in the mining industry. It portends for 
the future an acceleration of mechanization with the resultant increase in capital 
investment and an increase in the proportion of skilled to unskilled labor at 
mines and smelters. 

8. The mining technology appears to be thoroughly modern varying from 
United States placer practice only in response to difference in product, difference 
in nature of deposits, availability of very cheap labor, high power costs, avail- 
ability of local materials and other such factors. The only technical possibility 
for substantially increased output seems to lie in the devising of a method for 
recovering very fine tin now being discharged in the slime tailings.” 


Nigeria.—Production of tin in concentrate in Nigeria totaled 8,555 
long tons in 1951, a 4-percent increase from 1950. In 1951 tin pro- 
duction was in the hands of 39 companies (mainly registered in the 
United Kingdom) and 76 individual owners (mainly Europeans in 
Nigeria). Only 6 of the companies had an output of over 300 tons; 
about 45 percent of the total output came from the Amalgamated 
Tin Mines of Nigeria, Ltd. The Nigerian industry is not highly 
mechanized (there is only one dredge in the territory), and about ha 
its output still comes from small mines worked by tributers. The 
. whole of the production is exported as concentrate to smelters in the 
United Kingdom. The grade in 1939 was 2.26 pounds of cassiterite 
per cubic yard, in 1948 only 1.01 pounds, and in 1950-51, 0.76 pound. 
It is hoped that additional reserves of good-grade tin lie in the deep 
deposits under the basalt layers on the Nigerian Plateau, and some 
companies have undertaken proof drillings and constructed prospect 
adits on these hard layers to reach the deposits at depths varying 
from 70 to 150 feet. 

Reserves of cassiterite amounted to approximately 100,000 tons of 
proved and 33,000 tons of indicated mineral. Assuming a recovery 
of 70 percent metal after smelting, this would represent about 93,000 
tons of tin. On the basis of the present annual output, say 10,000 
tons, this would give a life of 9 years for the known Nigerian deposits 
(assuming no additional reserves were developed). 

Thailand.—Production of tin in concentrates in 1951 totaled 9,502 
long. tons, an 8-percent decrease compared with 1950. "The number 
of dredges operated decreased from 31 in January to 28 in December. 
In 1951 production of tin in concentrate from p even &mounted to 
5,525 long tons or 58 percent of total output; production from gravel 
APA e and hydraulicking amounted to 2,252 tons or 24 percent of 
total output. Production from other means and from dulang wash- 
ing accounted for 899 tons or 9 percent, and 827 tons or 9 percent, 

13 Bureau of Mines Mineral Trade Notes, United States Tin Mission Report; Malay, 1951: 8pec. Suppl. 39 


to vol. 35, No. 3), September 1952, pp. 1-3. 
cto, International Tin Study Group, Statistical Yearbook: 1952, p. 63. 
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respectively, of total output. European mines accounted for 60 
percent, Thailand mines for 38 percent, and Chinese mines for 2 
percent of total production in 1951. Exports (reported as imports by 
receiving countries stated) of tin in concentrates were 8,809 long tons, 
of which 2,727 was shipped to the United States, 6,003 to Malaya, 
and 79 tons to the Netherlands. 

An excellent description of the tin deposits and tin industry of 
Thailand was published in 1951, as a result of a joint investigation 
by the Royal Thai Department of Mines and the United States 
Geological Survey.” | 

United Kingdom.—Mine production totaled about 1,210 tons in 1951 
compared with 1,230 tonsgin 1950. United Kingdomfsmelter pro- 
duction of tin was the third largest in the world in 1951. Output 
declined 3 percent compared with 1950. Year-end stocks of tin in 
concentrate were 1,923 tons (2,250 at beginning of year) and of metal 
8,004 tons (11,504 at the beginning). Total stocks including tin 
metal and concentrates afloat and visible consumers’ stocks were 
reported to be 13,300 tons at the end of 1951—a 15-percent decrease 
from 15,600 tons at the beginning of the year. Total virgin tin con- 
sumed was 23,892 tons, 3 percent above 1950. The following table 
provides data on the consumption of virgin tin in 1950 and 1951 by 
principal trades.!* 


Lin A A a E 9,821 9,417 
IN sas oe aks A ae is 1,373 1,475 
OLR EE 2,798 3,277 

Alloys: 
White metal E 4,017 4,372 
Bronze and gunmetal. .~---------0-2------------------ 2,504 2, 825 
OUD Cr accuse eid A ie cael A EAE 433 442 
Wrought UA a ra saab 1, 260 948 
INN AAA A A 908 971 
Other USOS: 5-6 oeccedeeoc uei odes se usu e de iE 140 165 
Total- all trAdo68-5 ceo aces dr es 23,254 23,892 


15 Brown, Glen F., Buravas, Saman, Charaljavanaphet, Jumchet, Jalichandra, Nitipat, Johnston, Wil- 
liam D., Jr. Sresthaputra, Vija, and Taylor, George G., Jr.: Geologic Reconnaissance of the Mineral 
Deposits of Thailand; Geologic Investigations of Asia: Geol. Survey Bull, 984, 1951, pp. 1-183. 

16 Metal Bulletin (London), No. 3668, Feb. 15, 1952, p. 18. 


Titanium 
By Frank J. Cservenyak and Alfred Tumin 


A 
GENERAL SUMMARY 


OMESTIC production of titanium dioxide pigments, ilmenite, 
D and titanium metal established new peak records in 1951. 

The production of titanium dioxide pigments continued to be the 
basis of the titanium industry; however, considerable progress was 
made in production of titanium metal. Consumption of rutile, mainly 
in welding-rod coatings and alloys, almost equaled the record estab- 
lished in 1943. 

Considerable research was conducted by industry and the Govern- 
ment on production and utilization of titanium metal and its alloys. 
Although the production increased from about 75 short tons in 1950 
to 495 tons in 1951, the price of titanium sponge remained unchanged 
at $5 per pound, and most of the production went into research and 
development of military items. This price necessarily limited wide- 
spread civilian use of titanium. Continued expansion of titanium 
metal production for civilian as well as military uses was expected if 
substantial reductions could be made in production and fabricating 
costs. Development of high-temperature titanium alloys and infor- 
mation on properties and uses of the metal and its alloys was also 
necessary for realization of the numerous potential applications. 

Increased domestic production of ilmenite, supplemented by 
titanium slag imports from Canada, increased the United States 
readily available supply of materials for production of titanium dioxide 
plena and future source materials for the production of titanium 
metal. 

The supply of rutile was reported to be limited at the end of 1951. 
The increased demand for rutile was met in part by increased imports 
from Australia and significant reductions in producers’ and consumers’ 


stocks. 
RESERVES 


A preliminary unpublished report was prepared in 1951 on the 
titaniferous iron deposits of the Laramie Range, Wyo. Titaniferous 
iron deposits located 15 miles northeast of Laramie, Wyo., to a few 
miles beyond Nosth Sybille Creek, Wyo., contain magnetite-ilmenite 
bodies and were reported to be large enough to be of commercial 
interest. Although deposits are known to occur at more than 30 

laces in this area, most of the exposures are small. These deposite 
ve been divided into the following three grades: Grade 1, consisting 
of massive ilmenite with 0 to 35 percent by volume of silicates, mostly 
olivine and some spinel, containing 16 to 23 percent TiO,; Grade 2, 
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FiauREÉ 1.—Domestic shipments, imports, consumption, and stocks of ilmenite 
and rutile, 1942-51. 


consisting of magnetite-ilmenite with 35 to 65 percent by volume of 
silicates, chiefly olivine and some spinel, plagioclase, and hypersthene, 
containing 10 to 16 percent T1O;; Grade 3, consisting of magnetite- 
ilmenite with 65 to 85 percent by volume of silicates, largely plagio- 
clase with olivine and hypersthene, containing 5 to 10 percent DC, 
The principal tonnage is found in two blocks designated as the northern 
and southern areas. All of the ore estimated in the northern area 
occurs at an elevation of more than 6,900 feet and in the southern 
area at an elevation of more than 6,600 feet. There are approximately 
9,150,000 short tons of indicated and inferred titaniferous magnetite 
ore in the main ore zone. Of this total, 8,650,000 tons is in the northern 
and southern blocks; the remaining 500,000 tons is in small lenses and 
masses. Deeper ore may be present in the structure occupied by the 
northern and southern ore bodies of Iron Mountain.’ 

Ilmenite was produced in 1951 as a byproduct from operations at 
Cascade, Idaho, concerned primarily with production of monazite 
and other materials. It was estimated that 3 deposits in the Long 
Valley area of Valley County, Idaho, total 150 to 200 million cubic 
yards of gravel containing 8 to 10 pounds of ilmenite per cubic yard. 


i Newhouse, W. H 


., and Heger, A. F., Preliminary Report on the Titaniferous Iron Deposit of the 
Laramie Range: U. 8. Geol. Survey open fi} SE 


e rept., 1961 (unpublished). 
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Reserves in Central Valley County deposits were estimated at 400 
million cubic yards containing 15 to 30 pounds of ilmenite per cubic 


yard. 
DOMESTIC PRODUCTION 
CONCENTRATES 


Production and shipments of ilmenite in 1951 were 535,835 and 
510,840 short tons, respectively, an increase of 14 percent in production 
and 13 percent in shipments; both established new records for the fifth 
successive year. In the record-breaking years since 1947, ilmenite 
production increased 59 percent, while shipments increased 52 percent. 
Of the total ilmenite production New York continued to supply more 
than one-half, Florida about one-third, and North Carolina, Virginia, 
and Idaho the remainder. 

Ilmenite in 1951 included a small quantity of mixed product 
containing altered ilmenite, leucoxene, and rutile. The mixed product 
was used in the manufacture of both titanium pigments and metal. 
Shipments of ilmenite ranged from 43 to 66 percent TiO; and rutile 
from 93 to 97 percent TiO.. 


TABLE 1.—Production and mine shipments of titanium concentrates from 
domestic ores in the United States, 1946-51, in short tons 


menite i Rutile 


Year Shipments Produc- Shipments 


tion s 
(gross 088 
weight) Value | wolght) weien | Value 
1946. ............-- 282, 447 7, 463 7,046 | $008, 989 
1047... ............- 336, , 029, 8, 562 4,8 633, 
A geg , 793 , 9,220 | 647,334 
ee 402,334 | 380,224 | 188,835 ! 11, 988 ) ° 


1 Includes a mixed product containing altered ilmenite, leucoxene, and rutile. 
2 Figures withheld to avoid disclosure of individual company operations. 


Florida.—The E. I. du Pont de Nemours & Co. property at Starke 
Fla., produced ilmenite and a mixed product containing altered 
ilmenite, leucoxene, and rutile. Production at this property in 1951 
increased about one-fourth over that in 1950. 

The Rutile Mining Co. of Florida near Jacksonville and the Florida 
Ore Processing Co., near Melbourne, continued to produce rutile and 
ilmenite in 1951. 

Idaho.—Ilmenite was produced by Baumhoff-Marshall, Inc., at 
Cascade, Idaho. Shipments in 1951 from this property were consumed 
for purposes that did not require a titanium content. The Idaho- 
Canadian Dredging Co. at Cascade, Idaho, began ilmenite operations 
at the end of 1951. 

New York.—Production of ilmenite at Tahawus, Essex County, 
N. Y., by the National Lead Co. in 1951 exceeded the peak established 
in 1949. 
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North Carolina.—The Yadkin Mica & Ilmenite Co., subsidi of 
the Glidden Co., produced ilmenite at Finley, Caldwell County, N. C. 
Production from this property in 1951 established a new record, 
slightly exceeding the previous peak in 1949. 

Virginia, —Ilmenite was produced in 1951 at Piney River, Nelson 
County, Va., by the Calco Chemical Division of the American Cyan- 
amid Co. Production at this property in 1951 was slightly higher than 
that in 1950. 

METAL 


Production of titanium sponge in 1951 was 495 short tons coming 
from plants operated by E. I. du Pont de Nemours at Newport, Del. ; 
Titanium Metals Corp. of America at Sayreville, N. J., Niagara 
Falls, N. Y., and Henderson, Nev.; and leased facilities at the Bureau : 
of Mines pilot plant, Boulder City, Nev.; and the Crane Co. at 
ra Ill. 

Du Pont began operating a commercial plant in May with a nominal 
capacity of 2 short tons of titanium sponge per day. 'The production 
rate originally estimated was reached in the latter part of 1951. Du 
Pont planned to reach an expected capacity of 2% tons per day at this 
plant in 1952. At the request of the Government the General Services 
Administration was negotiating with du Pont for additional expansion 
in 1952 


in 1952. 

Metal Hydrides, Inc., Beverly, Mass., produced 144,271 pounds of 
titanium powder in 1951 by reduction of titanium oxide with calcium 
hydride. This companyQsupplied titanium as powder, titanium 
hydride, and titanium master alloys. The titanium powder is reported 
to be easily compressed into suitable forms and sintered either in 
vacuum or in a nonoxidizing atmosphere into solid blocks or finished 
products at as low as 900° to 1,000° C. 

The Foote Mineral Co., Philadelphia, Pa., installed capacity for the 
production of extremely pure titanium by thermal decomposition of 
volatile titanium iodides. It offered, for research purposes, titanium 
crystal bar containing 99,9 percent Ti, approximately % inch in diam- 
eter by 19 inches in length (maximum). 

New titanium organizations were formed in 1951. The National 
Research Corp., of Cambridge, Mass., and Monsanto Chemical Co. 
joined forces to develop an improved process for the production of 
titanium. Work already in process by National Research was ex- 
panded, and additional work was initiated by Monsanto's research 
department at Dayton, Ohio. P. R. Mallory € Co. and the Sharon 
Steel Corp. formed the Mallory-Sharon Titanium Corp. for the de- 
velopment, production, and ee eg of titanium and titanium alloys. 
A new process for producing titanium metal was being investigated 
by Horizons Titanium Corp., a new firm formed by Horizons, inc., of 
Princeton, N. J. backed by Ferro, Inc., of Cleveland, Ohio, and others. 
The process developed by Horizons, Inc., under the sponsorship of the 
Office of Naval Research, had advanced to the pilot-plant stage at the 
end of the year. The Kennecott Copper Corp., after having investi- 
gated several processes during the pastseveral years, developed a process 
on a laboratory scale, which showed possibilities of yielding superior- 
quality metal, with certain es advantages over the present 
process. A pilot plant to evaluate the process on a scale of about 200 


TITANIUM | 1271 


pounds per day was under construction at Battelle Memorial Institute 
in 1951 and was expected to begin operations around the middle of 1952. 

The Titanium Metals Corp. of America, jointly owned by National 
Lead Co. and Allegheny Ludlum Steel Corp., signed a letter of intent 
in August 1951 for construction and operation of a plant to produce 
3,600 tons of titanium per year for 5 years. An advance of $15 million 
was made to the Titanium Metals Corp. by the Government. This 
advance, plus interest at 4 percent per annum on the unpaid balance, 
was repayable either in dollars or in titanium metal. Titanium sponge 
accoptable to the Government was to have the following specifications: 
Titanium content, 99.3 percent minimum; total maximum impurities, 
0.7 percent; iron, 0.25 percent maximum; nitrogen, 0.03 percent 
maximum; chlorides, to be established from operating and storage 
experience; and hardness after arc melting in an inert atmosphere, less 
than 250 Vickers or 61 Rockwell A. The site of the new operation is 
the former Basic Magnesium, Inc., plant at Henderson, Nev., built 
by the Government during World War II. Major components of this 
plant were leased from the State of Nevada. Power is to be allocated 
from Hoover and Davis Dams, up to a maximum of 151 million kw.-hr., 
by the Colorado River Commission from the quota allotted to the 
State of Nevada. The Henderson plant is the first fully integrated 
titanium plant with facilities for chloridation of titanium ore and 
recovery of magnesium and chlorine by electrolysis of magnesium 
chloride. The Henderson plant began initial operations in September 
1951 and routine production in October. 

The chief producers and suppliers of commercial grades of titanium- 
base alloys in various forms in 1951 were Rem-Cru Titanium Inc., 
Midland, Pa.; Titanium Metals Corp. of America, New York, N. Y.; 
and Mallory-Sharon Titanium Corp., Niles, Ohio. 


CONSUMPTION AND USES 


Consumption of ilmenite increased 5 percent in 1951, establishing 
a new record of 713,363 tons. Except in 1949, ilmenite consumption 
has increased steadily each year since 1942, when it was 257,535 tons. 
The manufacture of pigments, following the pattern of previous years, 
accounted for 99 percent of all ilmenite consumption. Ilmenite 
consumption in 1951, as in 1950, included a mixed product containing 
altered ilmenite, leucoxene, and rutile. The consumption of rutile 
in 1951 increased 47 percent over 1950 and almost equaled the record 
established in 1943. Increases were noted in new uses of rutile for 
titanium metal and fiber glass, which are reported under miscel- 
laneous uses. 

Titanium Pigments.—Production and shipments of titanium pig- 
ments in 1951 were 5 and 2 percent, respectively, above 1950 and 
established another new peak. Figures in this industry are supplied 
in confidence and consequently are not given here. However, the 
percentage distribution of titanium pigment shipments, by consuming 
industries, is shown in table 3. 

Welding-Rod Coatings.—Production of titanium-coated welding 
rods was 287,065 short tons in 1951, an increase of 53 percent over the 
188,000 tons in 1950; 154,000 tons was coated in 1949, 188,000 tons in 
1948 and 481,000 tons in the record year 1943. Of the 1951 tonnage, 
61 percent was coated with natural rutile, 15 percent with manufac- 
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tured titanium dioxide, 18 percent with both varieties, and 6 percent 
with ilmenite. 

The General Electric Co. developed a process whereby titanium 
hydride is used to solder glass to metal and metal to ceramics and 
carbon, forming a strong bond. The areas soldered were painted with 
a thin layer of titanium hydride, and solder was placed upon both 
painted areas. The parts were placed together and heated to 900° F., 
under vacuum, to decompose the titanium hydride and cause the 
molten solder to adhere to both surfaces. The new technique was 
reported in use in aircraft ignition systems, and laboratory investi- 

ations suggested possible applications in the manufacture of trans- 
ormers, capacitors, and electric motors.’ 


TABLE 2.—Consumption of ilmenite and rutile in the United States, 1942—48, 
total, and 1949-51, by products, in short tons 


Imenite Rutile 
Product : : 
Estimated Estimated 
Gross Gross 
weight Een weight A COE 
A A EE 257, 635 141, 412 10, 616 9, 952 
E AAA A Ee 302, 822 142, 868 17, 634 16, 451 
1944: AA A NA O ete 360, 941 175, 475 14, 813 13, 837 
E A A A 381, 178 187, 580 9, 791 9, 144 
A i eae te Ee 404, 283 202, 663 7, 134 6, 670 
1047 AAA A ore eee co ee ae eaten 479, 524 250, 859 7, 692 7, 083 
DL LANERO cate tcl MCh OF fpe E ten O NRO nak eS ee 565, 000 300, 408 10, 230 9, 488 
1049 
Pigments (manufactured titanium dioxide) 1............ 505, 432 265, 854 Q) (3) 
Welding-rod coatings !................-.----.--.-.------ ` 165 85 6, 399 5,904 . 
Alloys and earbide . Lll l.l ll... 4, 969 2, 037 680 619 
Céramlos IA A A AI [ue ice ote 143 136 
Miscoellsneoug. eee 42 24 3 4, 686 3 4, 204 
Total 5o A e Sey mA iU 510, 608 268, 000 3 11, 888 3 10, 863 
1950 
Pigments (manufactured titanium dioxide)! 3_.......... 671, 335 347, 747 (2) (2) 
Welding-rod coatings !___.............-.-.-----.-------- 210 106 9, 218 8, 516 
Alloys and carbide............-.-..--.------------------ 7, 666 3, 803 1, 454 1, 366 
cip REUNIR RETE M cma PROS 195 1 
AMiscellaneog ee 33 19 854 802 
o AA A 679, 244 351, 675 11, 721 10, 869 
1951 
Pigments (manufactured titanium dioxide) 1 3_......... 703, 068 367, 937 (2 (3) 
Welding-rod ceostingst -0-0-2-0 258 130 11, 708 10, 834 
Alloys and oarbide -2-20-00 000aaoeMMMMMMMnMMMMM 10, 024 4, 902 2, 930 2, 752 
A AA ue s E c AAA EE 265 248 
Miscellaneous..........-...-.---.-----.---------------- 13 8 12,315 4 2, 184 
E EE 713, 363 973, 037 17, 227 16, 018 


1 “Pigments” include all manufactured titanium dioxide, consumption of which in welding-rod coatings 
was 1,082 tons in 1949, 1,439 tons in 1950, and 1,770 tons in 1951. : 

3 Included in “Miscellaneous” to avold disclosure of individual company operations. 

3 Includes a mixed product containing altered ilmenite, leucoxene, and rutile used to make pigments and 


metal. 
1 Includes metal and fiber glass. 


2 American Metal Market, G. E. Solders Metal to Glass, Carbon, and Ceramics with Titanium: Vol, 
58, No, 69, Apr. 12, 1951, p. 1. 
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TABLE 3.—Distribution of titanium pigment shipments, 1935-45 (average) and 
1946-51, by consuming industry, in percent of total 


1935-45 
Industry (average) 1946 1947 1948 1940 1950 1961 
Distribution by gross weight: 

ts and lacquers......... 71.7 78.6 81.5 76.4 74.5 74.5 73.3 
Floor coverings (linoleum and felt base). 25| 25| 37| 45| 46| 42 4.4 

oated fabrics and textiles (oilcloth, 
shade cloth, artificial leather, etc.).... 3.0 1.8 2.1 2.1 1.6 1.5 1.5 
o cect ecco cee A cis 2.5 2.0 2.6 2.5 3.1 3.0 2.5 
A eege 6.8 6.1 5.5 5.4 6.6 6. 2 5.9 
Printing ink........................-.- 1.0 .9 .9 .9 .9 .9 1.3 
Othep.-. oo ue ool cuc uua Sie anm 6.5 8.1 3.7 8,2 8.7 9.7 11.1 
Tollos acarrea 100.0 | 100,0 | 100.0 | 100.0 | 100,0 | 100.0 100, 0 

e Distribution by titanium dioxide content: 
, va es, and lacquers......... 68.8 71.9 74.3 69. 9 67.5 66.9 64.9 
Floor coverings üÍnoleum and felt base).. 3.9 3.1 4.7 5.9 5.8 5.2 5.7 

coated fabrics and textiles (oilcloth, 
shade cloth, artificial leather, etc.).... 3.7 2.3 2.6 2.7 2.1 2.0 2.1 
rel bad eesti Sones. 2.9 2.8 3.4 3.2 3.9 3.9 3.4 
Paper OPNS TENOR ea 9.9 8.0 7.8 7.4 9.6 9.1 8.9 
Printing Íink........................... 1.7 1.5 1.5 1,4 1.4 1,4 1.8 
A A ive EROR NE 9.1 9.8 5.7 9.5 9.7 11.5 13. 2 
Ota) AAA A A rau 100.0 | 100.0 | 100.0 | 100.0 | 100.0] 100.0 100.0 


Titanium and its alloys offer special advantages for civilian use and 
military equipment because of their unusual combination of proper- 
ties—lightness, strength, and resistance to corrosion. Tests were 
actively under way in 1951 on the use of titanium in civilian and 
military equipment.? 

Reports and studies indicated that titanium metal would find use 
in the following fields: 

1. Aircraft power plants: Its light weight and strength are needed 
here. Also, titanium can withstand the increasingly higher operating 
temperatures better than aluminum alloys. 

2. Aircraft frames: As speeds increase, aircraft frames must be 
stronger and withstand higher temperatures. Titanium fits these 
requirements. 

3. Pyrotechnics: Titanium powder burns in air with intense heat. 
This probably will be a small market. 

4, Low-titanium alloys: A number of iron and nonferrous alloys 
include 0.1 to 3.5 percent titanium. The use of higher purity metal 
in these alloys enables producers to obtain cleaner and stronger alloys 
with poe regularity. 

5. Marine equipment: Titanium is highly resistant to sea-water 
corrosion. | 

6. Chemical equipment: Titanium is generally resistant to corro- 
sion, particularly by oxidizing, chlorine, and chloride reagents. 

7. Ordnance: Unalloyed titanium is reported to be more resistant 
to projectiles than any armorplate now in existence. 


3 Mesick, B. 8., The Metal of Tomorrow— Titanium: Ordnance, January-February 1951, pp. 351-354. 
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STOCKS 


Inventories of ilmenite decreased slightly in 1951 and at the end of 
the year were equivalent (TiO, content Pasio) to about 11 months’ 
requirements at the record rate of consumption in 1951. Rutile 
stocks dropped 24 percent in 1951 and at the end of 1951 were sufficient 
to sustain industry at the 1951 rate of use (TiO, content basis) for 
4 months. Significant decreases in year-end stocks of rutile were re- 
ported by some welding-rod coatings, alloys, and carbide producers. 


TABLE 4.—Stocks of titanium concentrates in the United States at end of year, 
950-51, in short tons 


1950 1 1951 
Ilmenite Rutile 
Stocks m—€—ÀÀÓ——ÀFr———— 
Esti- Esti- 
Gross mated Gross mated Gross Toss 
weight T10O3 welght T103 welght weight TiO; 
content content content 

ARA 32, 848 15, 218 3, 780 3, 516 67,843 26, 349 50 47 
Distributors ?.......- 69 101 1, 799 1, 713 415 577 547 
Consumers.......... 649, 200 | 318,894 2, 750 2,559 | 620,948 | 308,007 5, 685 5,331 
'Totalstocks...| 682, 217 | 334, 211 8, 329 7,788 | 679,483 | 334,771 6, 312 5, 925 


! Revised figures reflecting inventory corrections reported by industry. 
3 Includes ilmenite and rutile content of mixed zirconium-titanium concentrates, 


PRICES 


Ore.— Quotations, in E&MJ Metal and Mineral Markets for 1951, 
per long ton for ilmenite containing 56 to 59 percent TO, f. o. b. 
Atlantic seaboard, according to grade and impurities, were $14—$16 
at the beginning of 1951, $15-$17 in January, and $16-$18 in February, 
at which level they remained for the rest of 1951. Quotations were 
nominal, For rutile concentrates, guaranteed minimum 94 percent 
TiO, content, they were 34-4% cents per pound until November 29, 
1951, when they increased to 5%-6% cents per pound. Rutile was 
covered by General Ceiling Price Regulation, which established ceiling 
prices upon the basis of prices in effect during the base period Decem- 
ber 19, 1950, to January 25, 1951. The year closed with a ceiling price 
for rutile concentrate averaging about 5 cents per pound, east coast 

orts. 
P Ferrotitanium.—Prices- quoted in the magazine Steel at the begin- 
ning of 1951 were in effect until January 22, 1951, when all ferrotitan- 
ium prices increased. The increased quotations continued for the 
remainder of 1951. Ferrotitanium price quotations at the beginning 
of the year and on January 22, 1951, are shown in the following 
tabulation: 
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Jan. 1, Jan. 22, 
1951 1961 
Ferrotitanium, Low-Carbon, f. o. b. Niagara Falls, N. Y., 
dée allowed to St. Louis, spot add 5¢: 
(Ti, 20-25 percent; Al, 3.5 maximum; Si, 4 percent maxi- 
mum; C, 0.10 percent maximum). Contract, 2’’ x D, 
per pound of contained Ti: 
TOn A Sse M E uU $1. 40 $1.50 
Less-than-ton lots......-....---.-..-.-.------.- 1. 45 1. 55 
(Ti, 88—43 percent; Al, 8 percent maximum; Si, 4 percent 
maximum; C, 0.10 percent maximum). Contract, per 


pound: 
TOn A EE 1. 28 1. 35 
Less-than-ton Jots -2-0-2 aanas 1. 35 1. 37 


Ferrotitanium, High-Carbon: (Ti, 15-18 percent; C, 6-8 per- 

cent). Contract per net ton, f. o. b. Niagara Falls, N. Y. 

freight allowed to destination east of Mississippi River an 

north of Baltimore and St. Louis. .-.............-.-.---- 167.00 177. 00 
Ferrotitanium, Medium-Carbon: (Ti, 17-21 percent; C, 3-4.5 

percent). Contract per ton, f. o. b. Niagara Falls, N. Xa 

freight not exceeding St. Louis rate allowed. ............. 183. 00 195. 00 


Metal.—Titanium powder, 96, 97, and 98.5 percent Ti, was quoted 
in the American Metal Market during 1951 at $5, $6, and $7 a pound, 
respectively, f. o. b. Beverly, Mass. Titanium sponge metal prices, 
as quoted by E. I. du Pont de Nemours & Co., Pigments Department, 
Wilmington, Del., remained the same as in 1950—$7.50 per pound in 
quantities of less than 100 pounds and $5 per pound in quantities of 
100 pounds or more, all prices f. o. b. shipping point. "Titanium 
metal prices for commercially pure and alloy grades, as quoted in 
Steel magazine and by the Titanium Metals Corp. of America, New 
York, N. Y., also remained the same during 1951: Base prices per 
pound in lots of 10,000 pounds and over in commercially pure and 
alloy grades f. o. b. mill: Hot and cold-rolled sheets, $15, Bracken- 
ridge, Pa.; hot-rolled sheared mill plate, $12, Brackenridge; cold- 
rolled strip, $15, West Leechburg, Pa.; rolled or cold-drawn round bar 
in small diameters and round wire, $10, Dunkirk, N. Y; forgings 
(rounds, disks, and round-cornered squares and rectangles), $6, 
Waterviiet, N. Y.; hot-rolled bars (rounds, flats, and squares), $6, 
Watervliet. Extremely pure titanium produced by the iodide process 
was quoted by the Foote Mineral Co., Philadelphia, Pa., at $95 per 
pound in lots of 100 pounds and up and $125 per pound in lots of js 
than 100. pounes f. o. b. Exton, Pa., with a minimum order of $10. 
This metal was available in crystalline bars approximately X inch in 
diameter by 19 inches in length (maximum). 

Manufactured Titanium Dioxide.—Manufactured titanium dioxide 
(anatase), ceramic, chalk-resistant, and regular grade in bags, carlots, 
and delivered, were quoted by Oil, Paint and Drug Reporter through- 
out 1951 at 21-21% cents per pound. Rutile, nonchalking, was 
quoted at 23-23% cents during 1951. 
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FOREIGN TRADE * 


Imports.—Receipts of ilmenite in 1951 were 189,078 short tons, 13 
percent less than the 1950 total of 216,459 tons, 42 percent less than 
the record of 324,157 tons established in 1949, and the lowest since 
the 1944 total of 104,884 tons. Imports from India, the dominant 
source, dropped slightly. Canadian imports, consisting mostly of 
titanium slag, almost tripled in quantity. Norway, the second major 
source of ilmenite in 1950, did not supply any ilmenite to the United 
States in 1951. Rutile imports for 1951 were*11,023 short tons, over 
3 times the 1950 total of 3,427 tons. The 1951 total was the largest 
since 1947, when 12,637 tons was imported. All imports of rutile 
were from Australia for the fourth successive year. JIlmenite and 
rutile remained free of tariff duties in 1951. 


TABLE 5.—Titanium concentrates! imported for consumption in the United 
States, 1942-46 (average) and 1947-51, by countries, in short tons 


[U. S. Department of Commerce] 


Country of origin deem) | 1947 1948 1949 1950 1951 
ILMENITE 
Australia 3..------------------ 491 1. 659 ( . GE 112 100 
TAG) pM tas icidos 3, 462 1 NN A A 

OTT TEE 22, 159 7, 122 4, 519 540 1, 357 43,776 
Ceylon ege IA A v A PA 
a AA A O AE Tol AAA A 
o A A A A A Larsen 
tel eee ere WC 94, 101 262, 503 184, 309 289, 730 187, 834 185, 146 
ES AA A E 6,906 A cs 56 
NOrIWBy.....-.----.—--.-.-. 6,194 30, 026 41, 248 33, 155 24,105. |... 2e eo ao 

Total as reported... ...... 127,337 | 301311 249, 119 | 324,157 | 216,459 189, 078 


REED y e e o 


Value of ““as reported”... $738, 827 | $1, 701,020 | $1. 758, 848 | $2, 479, 071 | $1, 198,545 | $1, 323, 438 
Australia: In “zirconium 


ore” A aoc scs A eR A PA PA AI AA PA 
Grand total... 129, 972 301, 311 242, 119 324, 157 216, 459 189, 078 
RUTILE 

Australia 3. oo 00... 2, 691 7, 460 8, 771 3, 085 3, 427 11, 023 
trett Zeene eet CRT AM WEE A Wee, Dee 
French Cameroon... ......... 248 x A Xt AA A 
Mr ios ee IER 190 DL O GENEE erp NR 
o A AA EI A O GE AAA tS A 


Total as reported....... b, 494 7, 576 8, 771 3, 085 3, 427 
nl of “as reportd”.-[ $408,258 | $468,810 | $589,718 | $179,746 | $14,728 | $401, 383 
us a: 


In ““zirconium ore”. ...... d TO: AAA CAN A A EEN 
In **ilmeníite" ......... |... lll... BOG) AS A EI AS 
Grand total. ............ 10, 269 12, 637 8, 771 3, 085 3, 427 11, 023 


1 Classified as “‘ore’’ by the U. S. Department of Commerce. 

2 Most of the imports of titanium from Australia in 1940-47 were in mixed zircon-rutile-ilmenite concen- 
trates, which were included as ilmenite, rutile, and zirconium ore in U. 8. Department of Commerce figures. 
The quantities reported by the U. S. ce of Commerce have been adjusted to reflect percentage 
content of each item based on reports to the Bureau of Mines from importers. 

3 Less than 0.5 ton. 

1 Includes titanium slag containing approximately 70 percent TiOs. 


4 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce, 
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Exports.—Exports of titanium dioxide and pigments in 1951 
established a new record of 39,242 short tons, an increase of 20 percent 
over the previous peak in 1950. Canada was the major recipient of 
titanium pigments from the United States in 1951, receiving 25,983 
short tons. Other countries that received 1,000 short tons or more 
were as follows: Brazil, 1,724; Mexico, 1,576; Argentina, 1,223; 
Netherlands, 1,178; Cuba, 1,102 and France, 1,003. The remainder 
was distributed among 41 other countries. Exports of titanium 
concentrates increased from 600 tons in 1950 to 646 short tons in 1951. 
Canada received 592 tons of concentrates, and 4 other countries 
received small amounts. Exports of titanium ferroalloys in 1951 
were 175 short tons, a slight increase over 1950. Canada received 
164 short tons and 7 countries the remaining 11 tons. This increase 
in exports of ferroalloys was the first since 1944. Total titanium 
products exported in 1951 were valued at $13,444,911; tetrachloride 
and other compounds are no longer classified separately and are not 
included in this total. 


TABLE 0.—Exports of titanium products from the. United States, 1946-51, 
: by classes 


[U. 8. Department of Commerce] 


Dioxide and 
Concentrates Ferroalloys pigments 
Year 
naor Value pud Value on Value 
1010.4 occ oa een Aet A 1,385 | $200,806 550 | $03,723 | 16,314 | $3,002,607 
Ree A cerca’ EE 1,266 | 192,703 509 80, 590 | 21,171 5, 183, 936 
1048 MO 1,454 i 480 82,874 | 26,824 7, 126, 956 
1949....................- 2. -.. Lors bite D 1,505 | 143, 412 179 40,918 | 20, 261 8, 140, 991 
1950. once A ee ee a ee eg 600 57,7638 171 42,741 | 32,660 8, 799, 758 
196l aoa ae ear Oe attest te aye 646 63, 050 175 | 107,718 | 30,242 | 13,274, 143 


TECHNOLOGY 


Smelting tests to remove iron from titaniferous iron ores by electric 
smelting, on a pilot plant scale, were carried out successfully by the 
Bureau of Mines laboratory at Boulder City, Nev. Approximately 
15 tons of titanium slag running 65 to 70 percent TiO, was produced 
from titaniferous ores containing 30 to 45 percent TiO,. The solubility 
of titanium slag in sulfuric aci indicated. that it would be acceptable 
as a raw material for the production of titanium pigment. The iron 
content of the ore, which by chemical treatment would be converted to 
cheap ferrous sulfate, was obtained as a pig iron of better potential 
market and strategic value.’ 

The zirconium-titanium system was investigated by the Bureau of 
Mines laboratory at Albany, Oreg., over the entire range of composi- 
tions from 100 eon zirconium to 100 percent titanium, using both 
Rope He and arc-melted alloys. Maximum strengths were 

eveloped in 50-percent atomic composition in the hot-rolled, 
quenched, and annealed condition. Tensile strengths of the graphite- 


$ Stoddard, C. K., Cole, S. 8., Eck, L. T., and Davis, C. 8., Pilot Plant Smolting of IImenite in the Electric 
: Bureau of Mines Rept. of Investigations 4750, 1950, 15 pp. 
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melted alloys were 158,000 pounds per square inch. The resistance 
of these alloys to high temperatures was extremely poor.? 

Experimental studies were conducted by the Bureau of Mines 
laboratory at Pittsburgh, Pa., to determine the explosive properties 
of titanium, zirconium, thorium, uranium, and their hydrides. 
Results of these tests disclosed that dust clouds of the powders in air 
constituted severe potential explosion hazards and indicated the 
advisability of processing and handling several of these powders in 
the dry state under helium or argon gas.? 

As in 1950, commercial production of titanium metal in 1951 was 
based on modifications of the Kroll process, developed by the Bureau 
of Mines, involving reduction of titanium tetrachloride with mag- 
nesium. Considerable research and development work on titanium 
was carried out in 1951 under Government sponsorship or by private 
interests. A list of projects included under this research was drawn 
up by the Metallurgical Advisory Committee on Titanium.? 

An article in Chemical Engineering reviewed titanium metal 
developments in 1951.? Considerable attention was given to the 
consolidation of sponge titanium to ingot, a problem involving the 
high melting point of titanium and the necessity of avoiding oxygen 
and other contaminants such as nitrogen, carbon, or iron. Several 
articles reported progress in melting titanium. Án automatic con- 
tinuous-casting arc furnace employing a nonconsumable electrode 
and a d.c. arc was operated successfully to melt commercially pure 
titanium sponge at a rate of 0.6 to 1.0 pound per minute with a power 
input of 64 to 100 kw." Development of a tilting-type furnace 
using a graphite crucible, under vacuum or inert atmosphere, with 
high-frequency induction heating for melting titanium was reported.” 

As titanium will be utilized mainly in the form of titanium base 
alloys, investigations were conducted in 1951 on alloying titanium 
metal with other metals.” | 

The fabrication of titanium requires different techniques than for 
other comparable hard metals. . Considerable progress was reported 
during the year on machining and forming titanium and its alloys.* 

A report at the end of the year described the use of spiral concentra- 
tors and electrostatic-magnetic separators at the Trail Ridge, Fla., 
titanium mineral concentrating plant to recover ilmenite, leucoxene, 
and zircon from beach sands near Starke, Fla. The Trail Ridge mine 
and plant are owned by E. I. du Pont de Nemours & Co. The plant 
was built by Humphreys Gold Corp. and was operated by that 
company for du Pont.” 

6 Hayes, E. T., Roberson, A. H., and Paasche, O. G., Zirconium-Titantum System: Constitution Dia- 
gram and Properties: Bureau of Mines Rept. of Investigations 4826, 1951, 11 pp. 

? Hartman, I., Nagy, J., and Jacobson, M., Explosive Characteristics of Titanium, Zirconium, Thorium, 
Uranium, and heir Hydrides: Bureau of Mines Rept. of Investigations 4835, 1951, 16 pp. 

! Metallurgical Advisory Committee on Titanium, List of Known Titanium Research and Development 
Projects: Watertown Arsenal Inf. Bull. T3, Watertown, Mass., February 1952. i 

* O'Connor, Joseph A., Titanium—1951: Chem. Eng., October 1951, pp. 136-139. 

10 Radtke, S. F., Scriver, R. M., and Snyder, J. A., Arc Melting of Titanium Metal: Am. Inst. Min. and 
Met. Eng., Jour. Metals, vol. 3, No. 8, August 1951, pp. 620-624. 

11 Steel, Vacuum Melting Titanium and Zirconium: Vol. 128, No. 25, June 18, 1951, pp. 77-79. 

12 Metallurgical Advisory Committee on Titanium, Equilibrium Diagrams of Titanium Alloy Systems: 
Watertown Arsenal Inf, Bull. T4, Watertown, Mass., March 1952. 

13 Iron Age, New Air Force Machinability Research Report Issued: Vol. 168, No. 15, Oct. 11, 1951, pp. 
ia Machinist, Working Titanium and Its Alloys: Vol. 95, No. 12, June 11, 1951, pp. 145-153. 

Journal of Metals, Grinding Methods Evolved for Titanium: Vol. 3, No. 12, December 1951, PP. 1128-1129. 


H Lenhart, Walter B., Spiral Concentrators for Gravity Separation of Minerals: Rock Products, vol. 54, 
No. 12, December 1951, pp. 92-95, 131. 
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A new series of titanium-base carbides containing nickel or cobalt 
auxiliary metal with small amounts of columbium and tantalum 
carbide was developed by Kennametal, Inc., Latrobe, Pa. The 
carbides known as Kentanium were developed for use in applications 
requiring strength and shock resistance under high-temperature 
operating conditions. Test information on Kentanium and on work 
done at Ohio State University on cermets of the same category was 


reported." 
WORLD REVIEW 


World production of ilmenite and rutile in 1951 was estimated at 
800,000 and 42,000 metric tons, respectively, and established new 
records. Ilmenite production increased slightly, while rutile pro- 
duction was about two-thirds above the 1950 output. 

The United States continued to be the world’s largest producer of 
ilmenite, e for nearly two-thirds of ilmenite produced in 1951. 
Australia continued to lead in the production of rutile. 

Available data on world production of ilmenite and rutile in recent 
years, with revised figures, are shown in table 7. 


TABLE 7.—World production of titanium concentrates (ilmenite and rutile) 
1945-51, by countries, in metric tons 


[Compiled by Pauline Roberts] 


26, 716 


3 8, 494 210,475 | 211,756 | 210,839 | 212,417 O 
4 5, 000 17 650 


PAID » e éeeeeeeeeeleeeeeeeeee , 900 eeeeeeee ee 
Canada.......................- 12, 834 1, 276 0, 446 4, 020 490 | 253,177 è 19, 235 
Egypt E EE 46 146 |.......... 1, 601 260 317 
IA cocoa 174,848 | 187,993 , 148 , 098 | 2 313,126 | 210,076 143, 174 
A A sag 4 13, 201 12, 909 20, 25, 315 4 42, 341 
NOUWAOV iere eieiei geeiert 28, 312 82, 574 , 711 90, 017 99,013 | 105, K 
Portugal....................... 801 633 155 

01 E 3, 2 11, 282 9, 600 Ui 3 640 2, 500 


50 181 6 637 700 
805,290 | 348,126 | 304,089 | 424, 861 486, 009 


2 682, 036 | 1713, 600 | 2819, 170 | 2 788,000 | 4800, 000 


` 


RUTILE 

Australia? ..................... 9, 901 18,400 | 215,348 | 214,206 | 218,379 83, 718 
Braeil...........--.-..--.--.--- 4 160 CTA Eeer Een Ki 3 
French Cameroon.............. 1, 440 756 576 403 2 
French Equatorial Africa. .....|..........|..........]---...-...]- -...--...|....--..-- 6 

A A 620 - 160 129 Y AA V 3 
Norway..................-...-- 76 Bl EE 16 

E RP A A A AA A 

United Btates.................. 6, 513 7, 707 6, 695 10,875 (°) 


3 25, 320 


ei 22,144 | 222, 748 


1 Estimated ilmenite content of all ¡imenite-bearing concentrates. 
3 Revised figure. 
3 Data not avallable; estimate included in total. 


4 Exports, 
: Includes, titanium slag containing approximately 70 percent T1Os. See Canada under World Review. 
? Estimated rutile content of all rutile-bearing concentrates 


¢ Figure withheld to avoid disclosure of U. 8. production by difference. See footnote 9. 
 * Figure withheld to avoid disclosure of individual company operation. 


18 Koshuba, W. J., and Starrolakis, J. A., Cermets May Answer Jet Designers Prayers, Part II: Iron Age, 
vol. 167, No. 23, Dec. 6, 1951, pp. 154-158. 
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Australia. —Nine companies extracted rutile from beach sands in 
the Byron Bay area on the eastern Australia coast'in 1951, 4 of which 
belonged to the Mineral Sands of Australia Association. Zircon 
Rutile, Ltd., Byron Bay, New South Wales, announced that its rutile 
production in 1951 was more than double the m produced in. 
1950, when output was restricted. However, this rutile supply was 
insufficient to meet the demand, and many overseas orders had to be 
canceled." Titanium & Zirconium Industries Pty., Ltd., found large 
low-grade deposits of rutile and ilmenite in the sand dunes of Strad- 
broke Island. At the end of 1951 this company was testing material 
obtained from suction dredging in swamp areas, sand dunes, and rich 
beach concentrates in its pilot plant on the island. Primary concen- 
tration was effected by Humphrey spirals. The annual capacity of 
the plant was 1,500 tons of rutile concentrates.” 

The Bureau of Mineral Resources at Canberra announced that 
Australia has the largest known deposits of titanium in the world on 
the beaches and sand dunes for about 50 miles north and south of the 
New South Wales-Queensland border. The Zinc Corp. operated a 
trial plant on Stradbroke Island, Queensland, and expected to begin 
large-scale production.” 

Strong American rutile buying for industrial purposes booked 
Australian producers for 1951 and 1952; however, future markets were 
uncertain because of generally increased costs of production and the 
possibility of increased sea freights.” Price of rutile in Australia 
during 1951 fluctuated around 4 cents a pound, on 95 to 97 percent 
TiOs, c. i. f. Australia.”! 

Brazil.—The Companhia Quimica Industrial, CIL, South America, 
began constructing a titanium oxide plant at Engenheiro Trinidade, 
San Pablo, during 1951. This plant, the first of its kind in Central 
and South America, was expected to produce for domestic use 20 met- 
ric tons of titanium oxide and 50 tons of sulfuric acid per day.” 

Rutile and ilmenite exports from Brazil to foreign countries totaled 
15,426 tons and 20,167 tons, respectively, from 1937 to 1948.% 

Canada.—Quebec Iron & Titanium Gore: subsidiary of Kennecott 
Copper Corp. and New Jersey Zinc Co., conducted mining operations 
on the world's largest ilmenite deposits at Allard Lake, Quebec. The 
ore in the 100-million long ton Main ore body and in the 12-million ton 
Cliff ore body averaged 32 percent TiO, and 36 percent Fe. Mining in 
1951 was confined to the Main ore body, where 25-foot benches expose 
massive, solid ilmenite faces with very little waste interspersed. The 
Quebec Iron & Titanium Corp. mined and crushed 342,000 long tons 
of iron-titanium ore in 1951, during the mining and shipping season 
that began in April and ended in November. Of this amount, 332,000 
tons was shipped from the mine to the smelter by the 550-mile water- 
way from Havre St. Pierre to Sorel. From initial production in 
October 1950 to the end of 1951 some 473,000 tons of ore was delivered 
from the mine to smelter stockpiles. 

16 Mining Engineering, vol. 4, No. 2, February 1982, p. 172. 

1? Chemical Engineering and Mining Review, vol. 44, No, 4, Jan. 10, 1952, p. 148. 
1s Chemical Engineering and Mining Review, vol. 43, No. 12, Sept. 10, 1951, p. 468. 
19 Chemistry and Industry, No. 51, Dec, 22, 1951, p. 1133. 

3? Queensland Government Mining Journal, vol. 52, No. 594, Apr. 20, 1951, p. 300. 
21 Metal Bulletin, No, 3631, Oct. 5, 1951, p. 18. 

H Metal Bulletin, No. 3578, Mar. 23, 1951, 


p. 16. 
33 Pinto, Mario Da Silva, As Perspectivas Da Mineracao No Brasil: Republica Dos Estados Unidos do 
Brasil Boletim 86, 1950, p. 38. 
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Ilmenite ore was smelted to produce a titanium-rich slag 
about 70 percent or more TiO: and an iron product at the Quebec Iron 
& Titanium Corp. Sorel plant. The electric furnaces at this plant 
were box-shaped, steel-framed, refractory-lined units containing 6 
graphite electrodes in line; 224 and 390 volts of power supplied through 
Amplidyne controls constantly adjusted the elevation of the graphite 
electrodes to maintain proper temperature and arc voltage. The 
capacity of each furnace was 300 long tons of ore per day. “This was 
blended with about 43 tons of coal fed on a continuous basis to produce 
132 tons of titanium slag and 96 tons of refined iron per day. Tita- 
nium slag was tapped off periodically into a cast-steel slag pot and 
transferred by crane to a tilting mechanism for further refining. 
Molten iron was also tapped periodically at a 12-hour-cycle per fur- 
nace and transferred from the smelter by a 60-ton ladle and crane to 
the 60-ton electric arc-type refining furnaces. | 

From initial operation of the first furnace on an experimental basis 
in October 1950 to the end of 1951 a total of 46,676 long tons of ore was 
treated, which yielded 16,555 long tons of iron and 19,446 long tons of 
titanium slag. Titanium-slag production and shipments in 1951 
totaled 17,438 and 7,176 long tons, respectively. "Titanium slag was 
shipped in trial lots during 1951 to the pigment industry, of which the 
United States received 7,076 long tons and England the remaining 100 
tons. No titanium slag was shipped in 1950. | 

Expenditures in the 6. I. T. project to January 1, 1952, totaled some 
$34.4 million, including $4.8 million for exploration, development, 
mine property, and construction at the mine at Allard Lake; $7.7 
million for the 27-mile railroad from the mine to Harve St. Pierre 
Terminal; and $18.6 million for construction and experimental opera- 
tions at the smelter at Sorel.” 

A surface showing of ilmenite was staked in the St. Adele-St. Agathe 
district about 50 miles northeast of Montreal. Widths of up to 250 
feet were noted, and the assays of two samples taken from the find 
showed 21 and 12 percent TiO», respectively, with iron contents of 48 
and 23 percent.?5 

Another recent discovery of titanium-bearing ore was reported in 
1951 at Ivry, Canada, north of Montreal. The Ivry deposit contains 
approximately 1 million long tons of titanium-bearing ore.” 

Ceylon.—The Government of Ceylon planned a beach mineral 
plant in 1951 for refining beach mineral sands. Extensive deposits 
of ilmenite, rutile, and zircon were found at Pulmodai on the north- 
east coast of Ceylon. The chief product of the plant will be ilmenite, 
with appreciable amounts of rutile and zircon as byproducts.? 

India.—A new metallurgical laboratory was completed during 1951 
in Jamshedpur upon 26 acres of land donated by Tata Industries, 
Ltd. Financial assistance for the construction of this laboratory 
was given by the Indian Government, Sir Ratan Tata Trust, Sardar 
Bahadur Sir Indra Singh, and others. The working functions of the 
laboratory include fundamental and applied metallurgical research 
on titanium ores, minerals, and refractories. Statistical studies, 


24 Knoerr, Alvin W., World's Major Titanium ume and Smelter Swing into Full-Scale Production: Eng. 


Al 

and Min. Jour., vol. 153, No. 3, March 1962, PP. 72-79. 
3$ Northern Miner, vol. 37, No. 13, Sec. 1, June 21, 1951 
3$ Foreign Commerce Weekly, vol. 45, No. 4, Oct. TÉ 19 


p. 9. 
.4 51, p. 20. 
2? Mining Journal, Ann. Rev. No., May 1951, p. 11 
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chemical analysis, physics, the treatment of ores and alloys, metal 
structure, processing, electrodeposition, and corrosion are a few of 
the subjects the laboratory intends to cover.” 

The Government of India fixed an annual overall quota for rutile 
exports in 1951. The issue of rutile licenses was considered by the 
Deputy Chief Controller of Exports, Custom House, Madras, India, 
on receipt of applications supported by a no-objection certificate from 
the Travancore-Cochin Government, a certificate from the Director 
of Geology to the effect that the consignment of rutile exported was 
free from monazite, and a treasury chalan in proof of payment of the 
appropriate application fees.” 

Extensive deposits of high-quality ilmenite sands containing up to 
50 percent titanium dioxide were found in Ratnagiri district, Bombay. 
Exploitation of the ore was to begin in the Mrs village of Malgund, 
about 300 miles south of Bombay, at the rate of about 1,500 long tons 
per year, production to increase up to 5,000 tons. India produced 
143,174 metric tons of ilmenite in 1951, most of which was mined in 
the southwest coastal State of 'Travancore.?? 

Japan.—The Osaka Special Steel Co. produced charcoal pig iron 
and titanium slag containing 50 percent T1O; by processing iron sands 
in an electric furnace. A laboratory method for producing metallic 
titanium from slag was announced by this company in 1951, with 
the following basic operations: (1) Reduction of iron sand in an 
electric furnace producing charcoal pig iron and titanium-bearing 
slag; (2) chlorination of slag, producing titanium tetrachloride; 
(3) purification of the titanium tetrachloride; (4) reduction of the 
titanium tetrachloride with magnesium and vacuum distillation to 
produce metallic titanium.?! 

The estimated ore reserves in the beach sands of Japan totaled 
about 10 million long tons, averaging 30 to 35 percent Fe and 5 to 
10 percent TiO». These sands were concentrated in a Mitsubishi 
wet magnetic separator equipped with & permanent magnet. "The 
concentrates ran about 55 percent Fe, 12 percent T1O;, and 0.2 to 0.3 
percent Va D | 

The Nittetsu Mining Co. treated beach sands and obtained about 
1,200 tons of concentrates monthly. At another location on the coast 
of Japan the Misawa Steel Co. produced about 3,000 tons of black 
sand per month, averaging 35 percent iron and 8 percent titanium 
oxide. The Kawaaki Steel Co. also recovered black sands. All work 
of excavating the black sands was done by hand and portable log 
washers.” 

Norway.—The only producer of ilmenite in Norway in 1951 was the 
Sokndal mine on the southwestern coast between Egersund and Flek- 
kefjord. The ore, which contained 17 percent TiO, and 20 percent 
Fe, was concentrated by magnetic separation to an ilmenite concen- 
trate that contained 44 percent T1O; and 36 percent Fe and & magnetic 

28 Chemical Age, Progress in India: Vol. 64, No. 1652, Mar. 10, 1951, p. 390. 

2 Rossow, Robert J., Procedure for Export of Rutile From Travancore-Cochin State: Consular Rept., 
Am. Embassy, Madras, India, Reference 907, Despatch 75, July 21, 1951 (unpublished). 

30 Metal Industry (London), India: Vol. 79, No. 12, Sept. 21, 1951, p. 247. 

31 Engineering and Mining Journal, Japanese Plan to Produce Titanium: Vol. 152, No. 11, November 
e Mineral Trade Notes, Beach Sands: Vol. 33, No. 3, August 1951, pp. 13-14, 


33 Skillings’ Mining Review, Black Sands on Japan's Coast Contain Iron and Titanium: Vol. 60, No. 
39, Jan. 5, 1952, p. 5. 
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concentrate that contained 66 percent Fe and 3 percent TiO, The 
annual capacity of the plant was reported in 1951 to be 100,000 long 
tons of ilmenite concentrate and 20,000 tons of magnetite concentrate. 
The deposit covers 75,000 square meters. Reserves to a depth of 100 
meters below the present main level in the mine were calculated at 
30 million tons of ore la p: 17 percent T1O;.* 

Union of South Africa.—A survey report by the Titanium Corp. of 
South Africa, Ltd., on the Umgababa area of Natal stated that there 
were 2,000,000 long tons of ilmenite ore containing 48 to 52 percent 
'T1O,, 200,000 tons of zircon, and 100,000 tons of rutile containing 94 
to 97 percent TiO, in the claim area. This corporation intended to 
mine and export these minerals and also erect a pilot plant for the 
manufacture of titanium dioxide pigments. The Umgababa area 
reportedly presented no technical difficulties in transportation or 
electrical facilities, as railroads, highways, sealanes, and power lines 
are nearby.?5 

Deposits of ilmenite sand were reported at Natal, Swakopmund, 
and Bushveld Complex and smaller deposits containing 9 to 25 percent 
TiO, in the Tugela Valley below the Middle Duft in Zuzuland. 
analysis of the Natal Coast sands indicated that ilmenite makes up 
70 to 85 percent of the heavy minerals present, which ranged from 5 
to 90 percent. The reserves of these ilmenite coastal sands were very 
large; however, some large areas were unworkable owing to town-land 
restrictions and high cost of land associated with seaside resorts. 
Random sampling of Swakopmund ilmenite sands along the West 
Coast indicated that heavy minerals ranged from 4 to 87 percent 
of the sand. Possible utilization of South African titanium resources, 
location and nature of titanium deposits, methods of processing 
titanium ore, metallurgical developments, and 60 references on 
titanium were reported in 1951. 

United Kingdom.—The Imperial Chemical Industries, Ltd., in 
1951 led all British titanium metal producers so far as being able to 
offer titanium metal commercially. Work on titanium sponge was 
done at Widnes, whereas ingot and wrought forms were produced at 
Witton. Annual output was reported to be about 11 long tons, the 
bulk of which was absorbed by aircraft engine manufacturers. The 
price of titanium sponge was quoted in 1951 as about 50/d. ($7.00) 
per pound, ingot at £5 ($14.00) per pound, and products around £6 
($16.80) and upward.?” 

The British Titan Products, Ltd., manufacturer of titanium oxide 
pigments, maintains plants at Billingham County, Durham, and at 
Grimsby. The Billingham plant, originally planned for production 
of 2,000 tons of anatase-type titanium oxide per year, increased its 
annual production in 1951 to 16,000 tons per year. The Grimsby 
plant, completed in January 1949, received permission in April 1950 
to double its production capacity of rutile-type titanium oxide from 
12,000 to 24,000 tons per year. It was anticipated that at the end of 
` ^ Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 2, August 1951, p. 24. 

35 Seddicum, Paul C., Opportunity for Private Investment. Mining of Titentum: Consular Rept., 
Am. Embassy, Durban, South Africa, Despatch 126, Jan. 16, 1952 (unpublished). 

86 » J. J., Schady, A. M., and Du Plessis, D. J., Titanium—A Critical Review, With Special 
Reference to the Utilization of South African Resources: Jour. Chem., Met. and Min. Soc., South Africa, 


vol. 52, No. 3, September 1951, PP. 39-57. 
37 Metal Bulletin, Metal at British Industries Fair: No. 3693, May 16, 1952, p. 22. 
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1952 total anatase- and rutile-type titanium oxide production by this 
company would be about 40,000 tons per year. This expansion to 
the existing Grimsby plant was expected to be completed by the 
middle of 1952 at a cost of more than £1,500,000 ($4,200,000). The - 
cost will include a 140-ton-per-day acid plant operating on pyrites, 
and it will incorporate the first flash roaster unit in the country. 

Prices of titanium pigments increased in February 1951 for the 
first time in 2 years, principally because of increased manufacturing 
and raw-material costs. In July 1951 the new basic price of rutile- 
type titanium oxide was £133 ($372 40) per ton, and the anatase 
type £115 ($322.00) per ton. 
ws Changes in United Kingdom tariff laws were made in September 
1951 as a consequence of the tariff concessions agreed upon by the 
United Kingdom during the conference at Torquay, allowing the 
titanium dioxide rate of duty to drop to 15 percent from the previous 
rate of 20 percent. This rate was chargeable on and after September 
1, 1951.4 

Western Germany.—Titangesellschaft, m. b. H. reported the con- 
struction of an additional production unit to its titanium dioxide plant 
at Leverkusen, West Germany. War damage that destroyed 80. 
percent of the prewar capacity at this plant was repaired in the 
latter part of 1949; however, 1951 output of titanium dioxide pigment 
was not sufficient to meet “domestic demand. Therefore, titanium 
dioxide was not available for export in 1951.*! 

38 Chemistry and Industry, British Titan Products, Ltd.: No. 38, Sept. 22, 1951, pp. 788-790. 

39 Chemical Age, vol. 64, No. 1667, June 23, 1951, p. 064. 

19 Chemical Age, vol. 65, No. 1670, July 14, 1951, p 


56. 
io CRIT ae and Engineering News, German "tantum Plant To Be Doubled: Vol. 29, No, 12, Mar. 19, 
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| Tungsten 
By Robert W. Geehan and Charles Katlin ` 
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GENERAL SUMMARY 


URING 1951 production of tungsten concentrates reached the 

highest level since 1944, and consumption exceeded all years 

since 1945. The first half of 1951 was a critical period, with con- 
sumption exceeding production and imports; however, during the 
latter half of the year the import rate increased materially, and draw- 
down of inventories as a means to cover excess consumption was no 
longer necessary. The Government instituted drastic restrictions on 
the use of tungsten, provided a long-term program designed to stimu- 
late domestic production, and began to purchase foreign concentrates 
for resale to industry. The price of tungsten concentrates increased. 
In April the domestic ceiling price was set at $65 per short-ton unit! 
but foreign prices reached levels well above this point. 


TABLE 1.—Salient statistics of tungsten concentrates in the United States, 
| 1947-51, in pounds of contained tungsten | 


Industry stocks at end of year 
Shipments| Imports nsum 
Year dios i from for con- | C? tion P Consumers 
mines | sumption Producers and Total 
dealers 

TTE 3,026,470 | 2,944,022 | 6,018,005 | 7,812,000 368,316 | 23,343, 302 3,711,708 
1948.6 IA 4,033,389 | 8,838,287 | 7,548,101 | 8,853,000 562,418 | 5,284,901 | 8,848,319 
1940 > cm 2,896,084 | 2,631, 0, 274, 102 | 4,958, 000 827,045 | 4,229,444 b, 056, 480 
1000 E. caseum aere 3,965,040 | 4,687,687 | 16,147,313 | 6,597,000 216,468 | 5,121, 206 5, 337, 674 
Ir" ig A A 5,913,750 | 5,972,551 6,376,513 | 11, 410, 000 234,282 | 4,037, 502 4, 271, 784 


1 Includes Alaska. 


Domestic production increased 49 percent over 1950. California 
was again the leading tungsten-producing State, followed by Nevada 
and North Carolina. The Pine Creek mine of United States Vanadium 
Co. retained first place among United States producers of tungsten. 

General imports and imports for consumption were both less in 
1951 than in 1950. Noteworthy were the decrease in shipments 
(general imports) from Korea from 2,345,000 pounds (metal content) 
in 1950 to 905,000 pounds in 1951 and the increase in shipments from 
Spain and Portugal from 136,000 pounds (metal content) in 1950 to 
1,816,000 pounds. General imports were well below average during 
the first half of 1951; and in February amounted to only 228,000 
pounds (metal content) as contrasted with the average monthly 
receipt of 628,000 pounds for the year. 


1 A short-ton unit equals 20 pounds of tungsten trioxide on and contains 15.862 pounds of tungsten (W), 
A short ton of 60-percent W Os; contains 951.72 pounds of tungsten 
1285 
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Consumption of concentrates (60-percent WO; basis) in the United 
States was 11,989 short tons in 1951, compared with 6,932 tons in 
1950. The trend toward increased use of tungsten carbide and other 
products produced from tungsten metal powder continued in 1951. 


Industry stocks of tungsten concentrates (60-percent WO, basis) 
were 4,488 short tons on December 31, 1951, compared with 5,608 


tons at the end of 1950. 
d | 
Average per unit of WO3,t, o. b. domestic mines +, A 
tilium. 
Ta mali A 


SHORT TONS, 60 PERCENT WO3 


3 


1930 1940 


1925 


FiGURB 1.—Domestic shipments, imports, and average price of tungsten ores 
and concentrates, 1920-51, 


GOVERNMENT REGULATIONS 


To stimulate domestic production, General Services Administration 
announced a domestic tungsten program to be carried out in accord- 
ance with a policy determination made by Defense Minerals Admin- 
istration and Defense Production Administration. The original 
program announced May 10, 1951, provided for the purchase of 
standard-grade tungsten concentrates by the Government at $63 per 
short-ton unit for 5 years or until 1,468,750 units were purchased. 
On June 20, 1951, it was amended to provide for termination of the 
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rogram when 3,000,000 short-ton units had been delivered or on 
July 1, 1956, whichever occurred first. The program contained a 
penalty schedule which outlined deductions from the base price of 
$63 for offgrade concentrates. On December 27, 1951, the schedule 
West modified to provide a higher allowance for molybdenum without 
penalty. 

Defense Minerals Administration issued Orders MO-4 and MO-6 
regarding the allocation of tungsten concentrates. The National 
Production Authority issued Orders M-30, M-80, and M-81 covering 
allocation and use of tungsten products. The Office of Price Stabiliza- 
tion announced several orders affecting tungsten; among these are 
GCPR-SR 42, CPR-19, CPR-33, and GOR-9. At the end of 1951 
the following ceiling prices were in effect: | ' 
Tungsten concentrates, $65 per short-ton unit. 

Ad $5 per pound of contained tungsten (in lots of 10,000 pounds or 
more). 

Carbon-reduced tungsten metal powder, $6 per pound. 

Hydrogen-reduced tungsten powder, $7.75 per pound. 

Tungstic acid, $4.30 per pound (in 1,000-pound lots). 

Tungstic oxide, $4.65 per pound (in 1,000-pound lots). P 

Ammonium paratungstate, $4.15 per pound (in 1,000-pound lots). 

Sodium tungstate crystals, $3.15 per pound (in 250-pound lots). 

Anhydrous sodium tungstate, $3.55 per pound (in 255-pound lots). 

The International Materials Conference was established early in 
1951 to cope with international problems relating to scarce materials. 
A Tungsten-Molybdenum Committee was formed. This committee 
announced agreements regarding tungsten that had been approved by 
the member Governments. During the third quarter all member 
producing and consuming nations, except Brazil, agreed that produc- 
ing nations would not demand a price higher than $65 per short-ton 
unit and that importing nations would pay at least $55 f. o. b. port of 
shipment. There was no similar agreement during the fourth quarter. 
For the third and fourth quarters, international quotas were an- 
nounced; the United States was allotted 44.8 and 47.8 percent, 
respectively, of the estimated free world production. 


DOMESTIC PRODUCTION 


The tungsten ore mined and milled in the United States, in general, 
contains 0.3 to 2.5 percent WO; and is usually beneficiated to a con- 
centrate containing 60 percent or more WO The leading tungsten 
producers in the Western States depend on ore containing tungsten 
only as scheelite (calcium tungstate). Hibnerite (manganese tung- 
state) is the chief tungsten mineral in ores produced in North Carolina 
and is also important in Idaho and Colorado deposits. Wolframite 
(iron-manganese tungstate) and ferberite (iron tungstate) contributed 
only minor quantities of the tungsten ore mined in 1951. Some con- 
centrates are treated by chemical processes to remove impurities; still 
others are dissolved and reprecipitated as synthetic scheelite. Most 
of the concentrates are then shipped to plants for conversion to ferro- 
tungsten or tungsten powder. However, some high-purity scheelite 
concentrates are sent to steel plants, where they are charged directly 
to the steel bath. 

802612—54———82 


1288 MINERALS YEARBOOK, 1951 


During 1951 many producers expanded the capacity of mines and 
surface plants, and output of concentrates (60 percent WO: basis) 
increased to 6,214 tons in 1951 compared with 4,166 tons in 1950. 


TABLE 2.—Tungsten concentrates produced and shipped in the United States, 
1950-51, by States ! 


Produced Shipped from mines 
1950 1951 1960 1951 
State Short Short Short Short 
tons tons tons 
(60 (60 (60 (60 
per- Units per- Units per- Units per- Units, 
cent cent cent cent 
WO; WO; WOs wo 
basis) basis) basis) basis) 

A et Eel EOE) AAA RO 1 60 13 787 10 606 
Arizona. 0...0- 0-2-2-2- 15 919 655 
CGeliforgoig 1,686 | 101,200 | 2,495 | 149,694 | 2,025 | 121,492 | 3,007 | 180, 402 
Colorado. ..................... 12, 19, 565 11, 6 0, 188 

| EMEN 1 11,095 401 24, 044 222 13, 346 377 | 22,636 
Missouri- .....------ -2-0 Gyn Ar TT IB ATA PERS (M | ———JISL.slaesezze- 
IVA Ray ONK: EE AA IE A AN AA A EEA 44 
Nevada... 1, 009 60,558 | 1,922 | 115,307 | 1,123 67,363 | 1,482 | 88,916 
North Carolina...........-.... 1, 088 85,271 | 1,035 62,078 | 1,240 74,393 | 1,041 | 62 463 
A A A PA Y AN A 1 43 

A A A ME (2) 2D A ME (3) 9 
Washington jcc iscsi -2-2 A IAN 18 1,094 A EE 9 570 
"Total. iiic nacidas 4,166 | 249,971 | 6,214 | 372,825 | 4,820 | 289,225 | 6,275 | 376, 532 


1 Production is credited to the State where ore was mined. Shipments are credited to the State where 
final concentrates were produced. 


2 Less than 0.5 ton. 


TABLE 3.—Tungsten EE EN from mines in the United States,! 


Quantity Reported value f. o. b. mills 2 
60 per- 
Year gent Tungsten Average SEH 
basis content Total per unit | pound 
(short (pounds) of WOs O 
tons) tungsten 
A A neue e 3,094 ¡ 2,944,622 | $4, 349, 851 $23. 43 $1. 48 
e ere ee 4,033 | 3,838,287 | 6,355, 386 26. 27 1. 66 
AI A A A 2,765 | 2,631,506 | 4,377,066 26. 38 1. 66 
EE 4,820 | 4,587,687 | 8, 170, 924 28. 25 1.78 
D.) AAA E O cesses 6,275 | 5,972,551 | 22, 076, 028 61. 02 3. 85 
1 Includes Alaska. 


3 Values apply to finished concentrates. 


Production in 1951 was obtained from many widely scattered 
operations in 9 States and Alaska, but 3 States—California, Nevada, 
and North Carolina—supplied 88 percent of the total; and 8 oper- 
ators—Bradley Mining Co., Climax Molybdenum Co., Getchell Mine, 
Inc., Nevada-Massachusetts Co., Nevada Scheelite, Inc., Surcease 
Mining Co., Tungsten Mining Corp., and United States Vanadium 
Co.—produced 87 percent of the United States total. California 


was again the premier tungsten-producing State, and Nevada the 
second largest. ze? 


TUNGSTEN 1289 


Alaska.— Rocky Mountain Mining Co. (near Nome), Russell R. 
Schaefer (Crooked Creek), and United States Tin Co. (Lost River) 
produced small quantities of tungsten concentrates. 

Arizona.—There was a marked increase in activity at tungsten 
deposits in Arizona during 1951; reports indicate 18 operators as 
contrasted with only 2 in 1950. . 

George W. Campbell & Sons produced 2 tons of concentrates from 
the Blue Eagle claims in Yuma County. L. G. Fernstrom & Co. 
reported the construction of & 25-ton mill and production of 1.5 tons 
of concentrates from Las Guijas mine in Pima County. An output of 
2 tons of concentrates came from thé J. F. Moore mine in Mohave 
County. Nikas Mining Co. mined 600 tons of ore from the Morning 
Star mine; much of this was shipped to & custom mill. K. Short 
reported production from the Boriana deposit in Mohave County. 


TABLE 4.—Tungsten concentrates shipped from mines in the United States, 
1946-51, shipments for maximum year, and total shipments, 1900—51, by 
States, in short tons of 60 percent WOy! ' 


Maximum 


shipments Shipments by years 


Total ship- 
ments, 1900-51 


State 
1946 | 1047 | 1948 | 1949 | 1950 Per- 
uan-|Percent| Quan- cent of 
tity |ofto tity 

Alaska........... 10 sr A DE 18 10 0.16 200 0.15 
Arizona.......... 1 (2) 1 3, 925 2.87 
California........ 1, 262 394 | 1, 767 952 | 2,025 | 3,007 | 47.92 | 42,436 | 30.99 
ee an 21 196 836 25, em 18. o 
Idabo............ 641 61 86 66 877 6.01 | 15,059 | 11.65 
Missouri.........| 1940 | 18 |.......]....... 4 2-4. (9 PER PEO 37 . 03 
Montana.........-| 19048 | A| 8| 4| B| Dt. 1 02 546 . 40 
Nevada.......... 2,617 | 2,002 949 740 | 1,123 | 1,482 | 23.62 | 40,048 | 29.24 
New Menxlco......| 1915 | — 45 |.......|.......|.. ...-.|- ------.]- -- ---.|- -----.|- ------- 103 . 08 
North Carolina... 807 538 965 770 | 1,240 | 1,041 | 16, 59 5, 219 3. 81 

Oregon........... 1049 | '— S A A A POE 4| @® 
South Dakota....| 1917 Ti A A A A A qu ers 1, 206 . 95 

(Deng... e I VE A A A E PA 1 (3) 
ras 27 1 3 l PA WEE GA (3) 239 . 17 
Washington...... A nette GE 14 1, 335 97 
Total....... 1943 | 11,945 | 6,193 | 3,004 | 4,033 | 2,765 | 4,820 | 6,275 | 100.00 | 136,947 | 100.00 


1 Shipments are credited to the State where final concentrates were produced. 
2 Less than 0.5 ton. 
3 Less than 0.01 percent. 


California. —With a 48-percent increase in output, California again 
was the major tungsten-producing State. Production in 1951 was 
2,208]short tons of concentrates averaging 68 percent WO:, compared 
with 1,468 tons averaging 69 percent WO, in 1950. Shipment of 
concentrates totaled 2,590 ffshort tons averaging 70 percent WO, 
compared]with 1,751 tons averaging 69 percent WO; in 1950. Con- 
centrates produced at Pine Creek from ores and low-grade concentrates 

roduced in other States are not included in the California production 
ut are included in shipments. Of the 119 tungsten producers in the 
State, 5 (Black Rock Mining Corp., Fresno Mining Corp., Mineral 
Materials Co., Surcease Mining Co., and United States Vanadium 
Co.) supplied 92 percent of the total production. Other important 
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producers were Don Burgner, Consolidated Tungsten Mine, Garnet 
Dike Mine, Hanging Valley Tungsten Co., Huntley Industrial Min- 
erals, Inc., R. D. Morris, Sherman Peak Mining Co., and Tulare 
County Tungsten Mines. 

The United States Vanadium Co. Pine Creek mine and concentrator 
near Bishop again was the leading producer of tungsten concentrates 
in the United States in 1951 and also treated a large quantity of ore 
and concentrates produced by other firms. Total production of con- 
centrates was 74 percent higher than in 1950, while the output of the 
Pine Creek mine increased 25 percent. Mine development during 
1951 included driving 2,700 feet of raises and 2,300 feet of drifts and 
crosscuts. The company completed a separate crushing, conveying, 
and sampling plant, with a capacity of 1,000 tons in 8 hours, to treat 
custom ores. 

Black Rock Mining Corp. resumed operations at the Black Rock 
mine near Bishop from which it mined 42,287 short tons of tungsten 
ore which was shipped to the United States Vanadium Co. concen- 
trator nearby. 

Surcease Mining Co. produced 194 short tons of concentrates at its 
plant near Atolia, a 14-percent increase over its 1950 total. The Star 
Bright mine, operated by Mineral Materials Co., produced 105 tons of 
concentrates, a 134-percent increase over the 1950 output. 

Fresno Mining Co. increased production of concentrates during 1951 
at the Strawberry mine near Fresno to 90 short tons. A new flotation 
unit was installed to treat tailings, and new ore bodies were being de- 
veloped in the No. 4 mine. The Garnet Dike mine, also near Fresno, 
increased its output of tungsten concentrates by 80 percent over the 
1950 quantity. The Alpine mine in Alpine County, idle in 1950, 
mined and treated 2,225 tons of ore during 1951 under the operation 
of i D. Morris. The Shamrock mine in Inyo County was a new 
producer. 

Consolidated Tungsten mine, a division of Kennametal, Inc., op- 
erated the Harrel Hill mine in Tulare County. The Hanging Valley 
Tungsten Co. reported production of 12 tons of concentrates in a 2- 
month operative period at the Hanging Valley mine near Bishop in 
1951; during 1950 this mine was idle. Development at this deposit 
in 1951 included driving a new 120-foot adit. 

Huntley Industrial Minerals, Inc., extracted 10 tons of concentrates 
from ore and tailings at the Huntley mines near Bishop; the mine was 
not worked during 1950. Production more than double the 1950 
output was achieved by the Sherman Peak Mining Co. from the 
Sherman Peak and Hill Top mines. Tulare County Tungsten Mines 
production from the Big Jim mine in 1951 was 16 tons of concentrates; 
the mine was core drilled during 1951. A 50-ton mill was installed 
by the Good Hope Mining Co. at the Pioneer mines and Good Hope 
claim in Tulare County, Calif. 

Colorado.—Tungsten concentrates produced and shipped in 1951 
totaled 317 short tons averaging 62 percent WOs, and 322 tons averag- 
ing 63 percent WO;, respectively; 1950 production and shipments were 
176 tons averaging 67 percent. There were 41 producers of tungsten 
in Colorado in 1951, but only 5 produced over 6 tons of concentrates. 


2 McKinley, H. L., Holmes, T. W., and Sausa, L. E., How U. S. V.'s Pine Creek Mine Will Increase 
Tungsten Output: Eng. and Min. Jour., vol. 152, No. 5, May 1951, pp. 76-83. 
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The byproduct plant of the Climax Molybdenum Co. at Climax, 
Lake County, designed to recover valuable minerals occurring in 
minute amounts in the molybdenite ore treated contributed the major 
portion oí Colorado's production of tungsten concentrates in 1951. 
The following data have been abstracted from the firm's Annual Re- 
port for the year 1951: 

During the year 1951 the company produced approximately 259,000 pounds of 
tungsten contained in the form of concentrate. This compared with 162,000 
pounds during 1950. Research to improve recoveries of tungsten has been 
moderately successful and will be continued. The combination of greater 
capacity and improved recoveries should result in substantially increased produc- 
tion during 1952, 

i There was also a byproduct recovery of pyrite, tin concentrate, monazite, and. 

opaz. 

Hetzer Mines, Inc., recovered 24 short tons of concentrates from 
ferberite ores shipped to its mill near Nederland by lessees of Hetzer 
Mines properties and others. Johnson Bros. & Prime, operating the 
Hoosier mine near Nederland, produced 15 tons of concentrates in 
1951 and completed 250 feet of drifting during the year on the 225- 
foot level. Vanadium Corp. of America leased the Hetzer mill in 
November 1951 and produced some concentrates there during the 
last 2 months of the year. Cobb and Weldon produced tungsten 
concentrates from various properties leased from Hetzer Mines, Inc. 

Idaho.—In 1951 the Bradley Mining Co. produced 216 tons of 
hübnerite concentrate from the Ima mine, Lemhi County; this pre- 
sented an increase of 99 percent over 1950. Considerable scheelite was 
obtained from its Yellow Pine mine, Valley County, as a byproduct 
in antimony-gold ore operations and from the Ima mine as a coproduct 
of the hiibnerite. 

The McRae Tungsten Corp. drove 150 feet of drift at the Snowbird 
mine. Small quantities of concentrate were produced by M. W. 
Hickman & A. W. Kelsey, of Riggins, and by Walter Schmitroth, of 
Smelterville. , 

Montana.—The only reported production was the mining of 300 tons 
of ferberite ore by the Alps Mining & Milling Co. from the Harvey 
Creek Argo Group mine in Granite County. A small quantity of 
concentrates was shipped by H. € H. Mines from the Henderson 
Creek mine in Granite County. 

Nevada. —With a 90-percent increase over 1950 in its output of 
tungsten concentrates, Nevada moved up to the second-place position 
as a tungsten-producing State in 1951. Shipments totaled 1,271 
short tons of tungsten concentrates averaging 70 percent WO; com- 
pared with 883 tons averaging 76 percent WO; the previous year. 
(Much low-grade concentrate was beneficiated at plants in other 
States before final shipment.) There were 32 tungsten producers in 
1951, but 5 (Gabbs Exploration Co., Getchell Mine, Inc., Lindsay 
Mining Co., Nevada-Massachusetts Co., and Nevada Scheelite) sup- 
plied 95 percent of the total production of tungsten concentrates. 

The Nevada-Massachusetts Co. retained first place among Nevada 
tungsten producers. The company recovered 627 tons of concen- 
trates from its Mill City operations; mining was carried on steadily 
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at the Stank, Humboldt, and Sutton No. 2 underground mines, as 
well as in open pits. Improvements were made in the crushing plant, 
and alterations were being effected in the milling plant to increase 
capacity and efficiency. | 

Getchell Mine, Inc., idle in 1950, derived the second largest tung- 
sten production in the State during 1951 from 121,000 short tons of 
ore taken from the Getchell mine near Winnemucca. Toward the 
end of the year an increasingly efficient flotation operation raised the 
general grade of the concentrate considerably. The Getchell mill 
treated 18,800 tons of custom ore. Lindsay Mining Co., operating 
the Gunmetal mine in Mineral County, produced 61 tons of concen- 
trates and custom-milled a small additional quantity; the mine was 
idle in 1950. 

Gabbs Exploration Co. had a considerable production of tungsten 
concentrates from the mine of the same name in Nye County. The 
Nevada Scheelite mine in Mineral County became a division of Kenna- 
metal, Inc.; the mine yield of concentrates in 1951 increased 39 per- 
cent over the previous year's output. During the year the shaft was 
sunk an additional 100 feet to the 400-foot level, and drifts were 
driven from there. A production of 34 tons was obtained from El 
Capitan mine in Nye County, operated by Gordon Smith. The 
Stormy Day mine, operated by John B. Mayfield, produced 6 tons of 
concentrates; developments included a 200-foot exploration tunnel 
and a 60-foot winze. 

Other notable producers of tungsten concentrates were Boundy and 
Claghorn, of Cherry Creek; Cherry Creek Mining Co. operating the 
Cherry Creek mine in White Pine County; Minerva Scheelite Mining 
Co., of Ely; Nevada Tungsten Corp. operating the Silver Dyke mine 
in Mineral County; and Fred Vollmer. ` ` 

A considerable quantity of tungsten ore was mined by the Valley 
View Mining Co. from the mine of the same name near Winnemucca. 
Nevada Mining Co. operating the Mountain King claim near Red 
House, Black Rock Mining Co. operating the Lincoln mine in Lincoln 
County, and Gale G. Peer operating the Conquest mine near Austin 
also produced sizable quantities of tungsten ore. | 

North Carolina.—In 1951 the Tungsten Mining Corp., sole tungsten 
operator in the State, produced 1,145 short tons of tungsten concen- 
trate averaging 54 percent WO; from the Hamme mine in Vance 
County, compared with 1,086 tons averaging about 60 percent WO; 
in 1950. Shipments by the company totaled 1,135 tons averaging 55 
percent WO; in 1951 as compared with 1,200 tons averaging 62 percent 
WO; in 1950. This firm produces a high-grade hiibnerite concentrate 
along with some low-grade sheelite concentrate that is shipped to 
another firm for upgrading. During 1951 work included 16,019 feet of 
drilling and 9,023 feet of development. The Central shaft was 
deepened 258 feet to the 827-foot level, and the Sneed shaft was sunk 
from the 500-foot level to 785 feet. The milling plant capacity was 
being increased to 600 tons. 

Utah.—The Beaver Tungsten Mines, Inc., sank 100 feet of shaft at 
its mine near Beaver. The Desert Tungsten Co. mined a small 
amount of ore from the Desert mine, Juab County. Small quantities 
of concentrates were shipped by Star Dust Mines, Inc., of Salt Lake 
City and D. G. Brush of Delta. Cecil R. Woodman produced a small 
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amount of tungsten concentrates from the Yellow Hammer mine, 
Tooele County. 

Washington.—Germania Consolidated Mines, Inc., reported the 
production of 12 tons of concentrates, chiefly wolframite, from the 
Germania Consolidated mine in Stevens County near Fruitland. A 
small quantity of scheelite concentrate was produced by the Kelly 
Camp Tungsten Co. from the mine of the same name in Ferry County; 
new equipment included & ball mill and magnetic separator. Some 
concentrates were shipped by the Pacific Mining Co. of Spokane. 
The Tungsten Mining & Milling Co. produced a small amount of 
concentrates from the Germania mine in Stevens County near Well- 


pinit. 
CONSUMPTION AND USES 


Consumption of tungsten concentrates (60-percent WO, basis) in 
the United States was 11,989 short tons in 1951, compared with 6,932 ` 
tons in 1950. Of the total consumed in 1951, 2,310 tons (19 percent) 
was converted into ferrotungsten, the form in which much of the 
tungsten is introduced into steel. However, high-purity tungsten 
concentrates are charged directly to the steel bath; 1,300 tons (11 per- 
cent) was so used in 1951. Tungsten-metal powder and other tungsten 
products, chiefly the former, utilized 8,379 tons or 70 percent of the 
total concentrates consumed in 1951. . 

Changes in the use pattern of tungsten during the period 1942-51 
are indicated in table 5. The increased use for “Metal powder and 
other” reflects growth in the tungsten carbide industry. Tungsten 
powder is the raw material from which nearly all tungsten carbide is 
produced. 


TABLE 5.—Consumption of tungsten concentrates in the United States, 1942-51, 
by uses, in short tons of 60 percent WO; 


Ferrotungsten Direct to steel Motal Lee and 
Total 

Percent Percent Percent 

Quantity of total Quantity of total Quantity of total 
12, 400 68 3, 100 17 2, 750 15 18, 250 
12, 300 61 2, 900 14 5, 100 25 20, 300 
11, 800 59 2, 600 13 5,700 28 20, 100 
7, 400 50 2, 000 18 b, 500 37 14, 900 
2, 400 35 1, 900 28 2, 500 87 6, 800 
3, 800 46 1, 400 17 3,000 37 8, 200 
4. 100 44 1, 850 20 9, 350 30 9,300 
2, 472 47 838 16 1, 900 87 5, 210 
1, 165 17 1, 966 28 3, 801 55 6, 932 
2, 310 19 1, 300 11 8, 379 70 11, 980 


Late in January the General Ceiling Price Regulation was an- 
nounced; this led to several sets of ceiling prices, depending on the 
dates of previous shipments. On April 6 a uniform ceiling price of 
$65 per short-ton unit was established; this was modified on May 1 
by an announcement that tungsten concentrates of foreign origin 
were freed of price control when sold to any agency of the United 
States Government. Quotations listed in E&MJ Metal and Mineral 
Markets were $56.50 per short-ton unit at the start of the year and 
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$65 after February 1 for domestic concentrates, f. 0. b. North Carolina. 
No quotations were published for western concentrates until April 6; 
after that date all domestic concentrates were listed at $65. Similar 
quotations for foreign concentrates (London prices) ranged from 
$50 at the start of the year to $78.75 on March 15, fluctuated in the 
range $65-$73 to July 19, held steady at $67 until December 20, and 
closed the year at $64.50 (all prices per short-ton unit, without duty). 
After the duty of $7.93 per short-ton unit is added to the foreign 
quotations, it is evident that no foreign tungsten could be imported 
at or below the ceiling price of $65 per short-ton unit after the April 6 
date, when this ceiling price was announced. This situation pre- 
vented imports for consumption by private firms and led to sales to 
industry, at the ceiling price, of material imported by the Government. 
As reported to the Bureau of Mines, the average price for domestic 
concentrates shipped was $61.02 a short-ton unit in 1951. 


FOREIGN TRADE ? 


Domestic production is inadequate for requirements, and the 
United States imports both tungsten concentrates and products, 
chiefly the former. In 1951, the movement of tungsten concentrates 
from foreign sources to the United States was disrupted by factors 
discussed in the previous section. During the first 4 months of 1951 
general imports averaged only 410,433 pounds, tungsten content, 
per month, and in February they were only 227,988 pounds; the 
average for 1950 was 695,166 pounds. Action by the Government, 
which included purchases of foreign tungsten concentrates for resale 
to industry and participation in the International Materials Con- 
ference, coupled with increased world production, reversed this trend, 
and average monthly general imports for the last 8 months of 1951 
were 736,539 pounds. 

In 1951 Portugal replaced Korea as the main source of imports of 
tungsten in ores and concentrates and contributed 1,280,000 pounds 
(general imports), as compared with 131,000 pounds in 1950; Korea 
dropped from first place to fourth and contributed 905,000 pounds in 
1951, compared with 2,345,000 pounds in 1950. China, the most im- 
portant source in many prior years, contributed only 34,000 pounds; 
this contrasts with 4,960,000 pounds in 1949. 

Imports for consumption of tungsten metal, chiefly from United. 
Kingdom, were 85,086 pounds (210,972 pounds in 1950). Imports for 
consumption of ferrotungsten, chiefly from Japan, were 2,018,035 
pounds (gross weight) containing 1,574,187 pounds of tungsten 
(1,379,979 pounds tungsten content in 1950). Imports of tungstic 
acid, chiefly from Japan, contained 2,810 pounds of tungsten. Im- 
ports of ferrochromium tungsten contained 114 pounds of tungsten. 

In 1951, there were reexports of 16 tons (gross weight) of tungsten 
ore and concentrate and no exports, compared with 328 and 7 tons, 
respectively, in 1950. Exports of ferrotungsten were 283,701 pounds 
(gross weight) in 1951 (832,705 pounds in 1950). Exports of tungsten 
metal, stellite, wire, shapes, and alloys other than ferrotungsten were 
248,054 pounds (gross weight) in 1951 (151,968 pounds in 1950). 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 6.—Tungsten ores and concentrates imported into the United States, 
1950-51, by countries 


[U. S. Department of Commerce] 


Imports for consumption ? 


a o _ E Eege Do d 


E f —— eM MÀ ree —— Eesen 
ES || eS | EECH 


Eege | encarar 9 _Ñ | comes marec m) 


General imports 1 
Country Gross Tungsten 
weight content 

(pounds) | (pounds) 
Argentina eg 536, 122 302, 966 
ADB GONG ¿caca 999, 398 517, 018 
Belgian Congo............................- 722, 587 405, 895 

Belgium-Luxembourg..................... 2, 1, 
A TEE hi asisas 9, 034, 464 | 1,305, 669 
AA A ii 1, 336, 776 53, 807 
E E ns dass 168, 310 81, 882 
Canad- EE 2, 507 
ODIA PRENDE 796, 162 394, 441 
Hong RON 2, 2, 673 
A A An 770, 416 453, 862 
PROTO A RP 4,708,793 | 2,344, 505 
E EE 154, 808 80, 721 
Mozambique.............................. 5, 488 2, 988 
Netherlands............................... 15, 646 10, 799 
New Zealand............-.-----.---------- 44, 068 22, 718 
Eq A ee E ne 1, 014, 126 559, 127 
Portugal AR ER 53, 158 130, 880 
e, EE 9, 211 4, 956 
II A 176 
A NA cee eae 1, 725, 683 952, 376 
Union of South Africa..................... 22, 692 12, 801 
Total ecco eee aan 16, 346, 428 | 8, 341, 998 

1951 

Argentina. use mee gea eue eee e ee" 17 
PD A isos saie 1, 688, 160 884, 295 
Belgian Congo............................. 188, 448 105, 047 
n) E; oca IM E 2, 287, 352 048, 109 
A AA A css tee seccsceuses 1, 881, 786 | 1,071, 396 

British East Africa........................ 35, 19, 
E A A 488, 950 248, 538 
ONO EE 982 533 
(1157 PA E E E tees 58, 006 33, 522 
A E A O end EE EE 113, 380 65, 108 
A A A 1, 721, 923 904, 810 
E A O rau e SEE 20, 663 231, 897 
New Zealand.............................- 2, 548 1, 313 
POM A uS c MD D 788, 725 431, 198 
Portugal, see eL ce esas. 2, 424, 0 1, 279, 872 
A Midi icu al 1, 004, 690 530, 117 
AUT AAA C Pre eT ES , 427, 230 772, 470 

Union of South Africa. ...................- 1, 000 6 

TOM cn 14, 636, 688 | 7,534, 048 


Gross Tungsten 
weight content Value 
(pounds) | (pounds) 

30, 697 15, 973 $20, 085 
816, 010 467, 787 429, 708 
431, 481 236, 501 188, 590 

: 1, 1, 475 

3, 222, 711 | 1,784, 092 1, 795, 518 

1, 435, 021 810, 149 930, 753 

217, 766 120, 925 115, 216 

41, 199 10, 012 16, 480 

13, 457, 528 | 7, 439, 167 6, 854, 002 

950, 516 541, 672 568, 704 

4, 667, 671 | 2,481, 707 2, 257, 907 

377, 65 218, 112 208, 897 

95, 752 56, 668 51, 061 

42, 269 22, 718 28, 272 

1, 007, 747 559, 077 457, 513 

281, 118 147, 983 256, 931 

4, 155, 418 146, 054 

1, 879, 163 | 1,043, 973 954, 281 

, 249 34, 148 32, 953 

29, 252, 383 | 16, 147,313 | 15, 309, 400 

507, 086 295, 423 598, 538 

, 003, 897 846, 631 2, 443, 617 

55, 382 80, 746 72, 462 

1, 404, 312 692, 588 2, 010, 237 
, 079, 661 018, 890 , 156,3 

36, 603 19, 096 46, 
576, 921 , 2 275, 256 

982 5 , 161 

35, 967 18, 175 48, 485 

283, 467 155, 692 295, 512 
1, 323, 074 705, 131 2, 450, 548 

45, 943 152, 017 526, 148 

634, 537 345, 804 647, 539 

1, 897, 109 997, 570 3, 552, 367 

877, 813 468, 653 1, 948, 732 

1, 807, 873 739, 519 1, 360, 567 
, 000 6 1, 

11, 901, 587 | 6,376,513 | 17, 431, 727 


1 Includes ores and concentrates imported for immediate consumption plus materlal entering country 


under bond. 


2 Includes ores and concentrates withdrawn from bond during year (irrespective of time of importation) 
plus imports during year for immediate consumption. This includes imports which entered duty free for 


WORLD REVIEW 


Continued large demand and attendant high prices accounted for a 
28-percent rise in world production over 1950. At the end of 1951 


the United States Government. 


several large deposits were being prepared for production. 


High 


export duties and rigid Government regulations regarding foreign 
exchange continued to retard production. vel 
satisfactory arrangements to counteract these restrictions were being 


worked out. 


However, late in 1951 
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Algeria.—Underground development was reported to have blocked 
out 52,000 metric tons of ore with an average grade of 1.4 percent 
WO; at Beneleta near Bone in northeastern Algeria. A mill was being 
erected at the deposit.* 

Argentina.—Argentina, which had a large producion during World 
War II, had a very small output in 1951 and shipped only 17 pounds 
of contained tungsten to the United States. Negotiations under way 
during the year were expected to lead to a resumption of large-scale 
production. 

Australia.—King Island Sheelite, Ltd., mined and milled 163,710 
long tons of ore averaging 0.55 percent WO, during the year ended 
October 31, 1951. Production of concentrates totaled 973.06 tons 
with an average grade of 61.6 percent WO; and included 8,000 units 
from the Vanner retreatment plant. This new retreatment plant 
was completed in May 1951 and produced concentrates assaying 48.8 
percent WO;. The water shortage of the previous year was avoided by 
the completion of a 45-million-gallon water storage dam in time to 
retain the winter rainfall. The Le? estimated ore reserves at the end 
of October 1951 to be 2,465,736 tons. 

It was reported that a company was formed to acquire and exploit 
the Pioneer mine near Hatches Creek, Northern Territory, and that 
Tungsten Consolidated, Ltd., acquired an option on the reputedly 
rich deposit at Rye Park near Frogmore, New South Wales.’ 

Bolivia.—A new schedule of compulsory foreign exchange regula- 
tions applicable to tungsten exports was established in July. It was 
expected that loans and long-term purchase agreements which were 
completed or being negotiated between the United States and major 
Bolivian producers would lead to development of tungsten mines and 
to the expansion of milling facilities. 

Of the 1,631 metric tons of tungsten concentrates exported from 
Bolivia in 1951, 1,447 tons was shipped to the United States and the 
remainder to the United Kingdom. Most of these concentrates were 
of the wolframite type. 

Burma.—Despite the hampering activities of insurgents and Karen 
revolutionists, Burma produced more tungsten concentrate in 1951 
than in any year since 1948. 

Canada.—Canadian Exploration, Ltd., the subsidiary of Placer 
Development, Ltd., resumed operations at the Government-owned 
Emerald Tungsten mine at Salmo, British Columbia. A 250-ton mill 
was installed for the Government and operations were begun in 
November of 1951. A deposit outside the Government-owned area 
was explored, and the mill was to be expanded to provide capacity for 
treating ore from this area." 

China.—Soviet Russia was reported to have sent 260 technicians to 
develop tungsten mines in China.? 

Finland.—In 1951, 6 tons of tungsten concentrates was obtained as 
& byproduct from 13,363 metric tons of ore produced at the Ylojarvi 
copper mine. 


4 Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 4, April 1951, p. 26. 

$ Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 5, November 1951, p. 20. 
¢ Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 6, December 1951, p. 23. 
1 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 1, July 1951, p. 21. 

8 New York Times, July 21, 1951. 
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France.—The tungsten mines in France were described.  . 

Hong Kong.—Output of the Needle Hill mine, the only licensed 
tungsten mine operating in the colony during 1951, was 19 tons of 
tungsten concentrate. Shipments during 1951 were 15 tons to.the 
United Kingdom and 4 tons to the United States. 

India.—Wolframite mining was reported to have been resumed at 
the mines at Digana, Jodhpur State, Rajasthan, after 5 years of 
inactivity.’ | 

Korea.—In spite of the fighting in Korea, a relatively small output 
of tungsten was maintained during 1951. Flotation tests on ore from 
the San Dong mine, from which most of this production was obtained, 
were described.'' 

Mexico.—The Mesa Larga tungsten mine in Chihuahua was worked 
as a placer and vein deposit. Production from June 1950 to June 1951 
was reported to total 350 to 400 metric tons of concentrates.!? 

Portugal.—Agreements were signed by three Portuguese companies 
(Minas de Cerva, S. A. R. L., Sociedade das Minas do Gerez, Lda., 
and Miniera Gouveense, Lda.), with ECA, which was to provide the 
necessary equipment to expand production.” 

The export duty on tungsten concentrates was increased in June 
1951 to 40 escudos (about $1.40) per kilo (2.2 pounds) from the previ- 
ous level of 1% escudos per kilo, Production of tungsten in Portugal 
during 1951 nearly doubled that of 1950. 

Southern Rhodesia.—Equipment was installed to recover scheelite 
from the gold ore milled at the Sunace mine of Falcon Mines, Ltd.” 

A fourfold increase in production over that of 1950 was obtained in 
Southern Rhodesia in 1951. 

Spain.—Production of concentrates increased from 850 metric tons 
in 1950 to 2,300 in 1951. Much of the increase was the output of 
* Aventureros," men who mine by hand methods wherever ore is avail- 
able. The Carmen mine in La Coruna Province was an important 
producer. New exchange rates were established for the export of 
tungsten.!* 

Thailand.—A contract was signed by the United States Government 
and the Mae Lama Co. calling for the delivery of 2,000 long tons of 
concentrates during the 3-year period 1952—54.!* 

United Kingdom.—Small-scale mining of tungsten ore was resumed 
in Devonshire." 

Uganda.—Mining and milling equipment was replacing primitive 
hand methods in Uganda during 1951.5 


? Sevin, R., Le Wolfram en France: Echo des mines et de la métallurgle, No. 10, October 1951, pp. 543-546, 
and No. 11, November 1951, pp. 607-609. 

10 Mining World, vol. 13, No. 8, July 1951, p. 54. 

11 Mitchell, Will, Jr., Sollenberger, C. L., and Kirkland, T. G., Flotation Tests on Korean Scheelite Ore: 
Min. Eng., vol. 190, No. 1, January 1951, p. 60. 

12 Bureau of Mines, Mincral Trade Notes: Vol. 33, No. 0, December 1051, p. 23. 

13 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 6, December 1951, pp. 23-24. 

14 Mining Magazine, vol. 84, No. 3, March 1951, p. 134. 

15 Bureau of M ines, Mineral Trade Notes: Vol. 32, No. 5, May 1951, pp. 33-34. 

16 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 1, July 1951, p. 21. 

17 Mining Journal, vol. 236, No. 6038, May 11, 1951, E 452. 

18 Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 6, June 1951, pp. 25-26. 
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TABLE 7.—World production of tungsten ores, 1946-51, by countries, in metric 
tons of concentrates containing 60 percent WO; 


[Compiled by Pauline Roberts and Berenice B. Mitchell] 


Country 1946 1947 1948 1949 1950 1951 
North America: 
pr A A A OA 375 701 191 1215 15 
AAN IIA SON eae DM 75 77 133 65 67 325 
United States (shlIpments).................- 4,711 2, 807 3, 659 2,508 | 1 4,373 5, 693 
Total North America...........---------- 4, 786 3, 259 4, 583 2,764 | 1! 4,655 6, 033 
South America: 
EENEG 457 33 33 230 220 230 
Bolivia (exports)...........................- 2, 120 2, 635 2, 485 2, 543 2, 461 2,718 
Brazil (exports)............-.--------------- 1, 623 1, 329 1,144 575 1750 2 1, 000 
PorU d sae hs UN NH M WEITEN AN 510 579 353 455 1 516 770 
Total South America. .................... 4, 710 4, 576 4,015 | 23,600 | 23,760 | 24,500 
Europe 
A AO AA A 4 49 20 8 
Y A A 286 408 567 700 1 442 765 
ebe 13 10 1 2 6 
POPPA) eebe 630 9, 149 2, 044 2, 700 2, 500 4, 680 
EE SE 431 461 87 1 850 2, 300 
SE EE e 490 322 317 . 468 362 3 500 
U. S. 8, R. (estimate)......................- 1,500 | 13,500 | 15,000 | 16,000 | 17,500 7, 500 
Unites’ Kingdom PREY ee pec t LEAK 108 89 146 181 174 54 
Total Europe (estimate) .................. 3,500 | 17,900 | 19,800 | 1 10,900 | 1 11,800 | 215,800 
Asia: 
AAA A 1, 045 1, 824 740 | 12750 1, 647 
ODI ee 2, 691 6,900 | 12,200 |! 29,000 |1212, 000 | 315,800 
de A A gee UPN EE EE DA POCA 2 EE 
A foes ene EA 3 59 19 9 20 64 - 86 
Korea: 
Korea, Republic of...................... \ 1,180 1, 227 1, 245 1, 448 | 22,000 2 900 
NI A , 975 1, 000 1,000 | 21,000 2 1, 200 
Ma aya, Federation of...................... 10 50 87 69 27 54 
Thailand (Slam)............................ 1 300 1700 1800 | 11,100 | 11,200 1, 200 
Total Allá. ic oc e cho cece Pogue 1 4,243 |! 10,916 | 117,165 (1213, 400 | 217,000 | 220, 900 
Africa: 
Belgian Congo.............................. 397 670 236 276 164 285 
POD Y DU cpa o oun E E A EEE VEER 1G AA RO 7 
French Morocco...........-..-.. Lco cc ccc |- --- - ---.|-- ------- EI llerzeo 112 30 
VT A A ae ee we 5 4 4 5 5 23 
Southern Rhodesia......................... 63 26 80 26 04 231 
South-West Afrieg .... 2. ccc c Luo. |- -------- 10 12 6 4 25 
cea: (GX POLS) AAA E A 11 42 15 15 
rne E A aT 102 139 126 183 217 220 
Union of South Africa. ..................... 144 91 151 416 96 160 
Total Africa. ............-.-... . ll lel... 701 940 1 626 954 1577 3 975 
Oceanía: l 
Austral os vascos ed 1, 041 1, 132 1,234 | 11,371 | 11,235 1, 364 
New Zealand..............-...-.. . lll... 30 24 28 28 24 335 
Total Oceania. ........................... 1, 071 1, 156 1,262 | 11,399 | 11,259 2 1, 900 
Grand total (estimate)..................-.. 1 19,000 | 1 28, 700 1137, 500 11 33, 000 | ! 39, 000 50, 100 


: Mana figure. 
S 
3 Preliminary data for the fiscal year ended March 31 of year following that stated. 


Uranium, Radium, and Thorium 
By H. D. Keiser 


A 
GENERAL SUMMARY 


XPANSION of the Nation's atomic energy program proceeded in 
1951 at an accelerated pace marked by intensive activity in all 
phases of the program; plans for further expansion were formu- 

lated beyond that authorized by the Congress under the $2,032 million 
appropriated for the fiscal year ended June 30, 1951. Atomic weapons 
were produced at the rate authorized by the President for the year 
1951, and significant advances were made in weapons research and 
development. 

New construction announced by the Atomic Energy Commission 
in 1951 included a $54 million feed materials plant at Fernald, Ohio, 
and a $45 million production plant near Denver, Colo. Construction 
was in progress throughout the year on the $1,250 million Savannah 
River Project (the so-called hydrogen or superbomb project) in Aiken 
and Barnwell Counties, S. C., and on the $500 million gaseous diffu- 
sion plant at the Kentucky Ordnance Works near Paducah, K 

Production of the fissionable isotope uranium-235 and plutonium 
in 1951 were at a new record rate and at lowered unit costs despite 
higher labor and material costs. Output of domestic uranium ore 
reached a record-breaking level as the result of a well-stimulated raw 
materials program. Two new ore-processing mills, to treat the in- 
creasing quantities of ore, were placed in operation during 1951—one 
at Salt Lake City, Utah, and the other at Grand Junction, Colo. 
Deliveries of uranium ore from the Belgian Congo and Canada con- 
tinued at scheduled rates, and plants were under construction in the 
Union of South Africa for recovering uranium to be sold to the United 
States and the United Kingdom. Shipments of radioisotopes by the 
AEC in 1951 were 26 percent larger in number than in 1950. 


MINE AND MILL PRODUCTION 


Increased productive activity in 1951 resulted in the United States 
maintaining its position as second among the free nations in the min- 
ing and processing of uranium ores.: The record-breaking domestic 
production was attributable to an expanded exploratory drilling pro- 

am, higher prices for uranium ores (see section on Prices), a bonus 
for initial ore production, the opening of new producing areas, and 
increased processing capacity.? Over $250,000 was Dur in 1951 to 
ore producers by the AEC under the new bonus program? and about 

1 Atomio Energy Commission, Tenth Semiannual Report (Major Activities in the Atomic Energy 
P ae Energy, Dänen, Eleventh Semiannual Report (Some Applications of Atomic Energy 


in Plant Science): January 1952, p. 6. 
3 Atomic Energy Commission, Quarter Million Paid Out in Bonuses in 1951, Press Release: Jan. 30, 


1952, 3 pp. 
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the same amount was involved under the seven uranium-exploration 
contracts executed by the Defense Minerals Administration during 
1951. 

Virtually all the uranium ore mined in 1951 came from the Colorado 
Plateau, where exploratory drilling by the AEC and the Geological 
Survey reached a combined rate of nearly 750,000 feet a year, almost 
double that for 1950. Two new ore-processing plants were placed in 
operation during 1951—one by Vitro Chemica do. at Salt Lake City, 

tah, and the other by Climax Uranium Co. at Grand Junction, Colo. 
A detailed description was published of the plant operated by the 
Galigher Co. (for the AEC) at Monticello, Utah.* Toward the close 
of 1951 negotiations were concluded with the Anaconda Copper Min- 
ing Co. for constructing an ore-buying station and a processing plant 
in the Grants, N. Mex., district. 

A significant area of activity in 1951 was the Marysvale, Utah, 
district, where five mines in the central area produced substantial 
quantities of ore. In the Grants, N. Mex., district intensive explora- 
tion was continued by the Atchison, Topeka & Santa Fe Railway 
Co. on its holdings, and important reserves of carnotite were deline- 
ated in the Todilto limestone. The Anaconda Copper Mining Co. 
entered the Grants, N. Mex., district early in 1951 and pursued an 
extensive exploration program; the company was designated by the 
Laguna Indian Tribal Council to carry out a detailed exploration 
program on the tribal lands east of Grants. Copper-uranium ore 
was mined during 1951 in the White Canyon area of southeastern Utah. 

Carnotite deposits were discovered in 1951 near Edgemont, S. Dak., 
in the Lakota member of the Dakota sandstone formation; the dis- 
covery indicated carnotite deposition over a broad area in the Dakotas, 
Wyoming, and Montana. Details of the AEC exploration program 
were presented in the course of several addresses made by representa- 
tives of the Commission.’ 

The survey of domestic thorium resources by the Bureau of Mines, 
under AEC sponsorship, was continued in 1951 and involved investi- 
gation of the monazite content of placer deposits in Idaho, Montana 
Wyoming, North Carolina, and South Carolina. In examination of 
several of the southeastern deposits the Geological Survey collaborated 
with the Bureau. 

Consideration was given in 1951 to low concentrations of uranium 
in carbonaceous and bituminous shales, particularly the Chattanooga 
formation reportedly found in vast tonnages over thousands of square 
miles of Tennessee and Kentucky and containing about 0.008 per- 
cent U:0;.” The view was expressed, however, that recovery of 
uranium from shales was not commercially feasible at present.® 


City, D. F 1, 1651. 

Merritt, Phillip L., Uranium and the Petroleum Industry: Address before Am, Assoc. Petrol. Geol., 
St. Louis, Mo., April 26, 1951; ite Exploration in the United States: Address before the Am. Inst 
at InformatlonfMeetings on Raw Materials Research, University of 


ining Engineering, Uranium—Swords or Plowshares: Vol. 3, No. 9, September 1951, dé ee 
ollege, es, 
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Exploration by airborne methods, employing principally the scin- 
tillation counter, increased in 1951. About 10,000 miles of airborne 
radioactivity traverse was flown in 1951 by the Geological Survey? 
and a magnetometer survey in the Marysvale, Utah, area aided in 
the exploration for pitchblende.' 

Development of a process whereby uranium in phosphates can be 
extracted economically in the production of triple superphosphate 
was disclosed by the AEC in February 1951;" in April 1951 Inter- 
national Minerals & Chemical Corp. announced that it would build 
a new $10 million phosphate chemical plant at Mulberry, Fla., incor- 
porating a uranium-recovery unit;* and in November 1951 construc- 
tion by Blockson Chemical Co., Joliet, Ill., of the first full-scale plant 
for erus uranium from wet-process phosphoric acid was an- 
nounced. Other companies actively interested in recovering uranium 
from phosphate were said to include Allied Chemical & Dye Corp., 
Tennessee Corp., Mathieson Chemical Corp., Armour Fertilizer 
Works, and Virginia-Carolina Chemical Corp.” 


REFINERY AND REACTOR PRODUCTION 


Uranium.—Output of the fissionable isotope uranium-235 con- 
tinued to increase in 1951, and unit costs continued to decrease. 
The unit-cost reductions were made in spite of increasing labor and 
material costs and resulted from the continuing improvement in 
Mona processes and the expanded volume of d SECH 

ew construction announced by the AEC in 1951 included a feed- 
materials plant to be built at an estimated cost of $54 million on a 
1,200-acre site at Fernald, Ohio, 19 miles northwest of Cincinnati;' 
a production plant of an undisclosed type to be erected on a 2,500- 
acre tract near Denver, Colo., to cost about $45 million, and to be . 
known as the Rocky Flats Plant; and another production plant on 
4,000 acres at the Pantex Ordnance Works, 17 miles southeast of 
Amarillo, Tex." Construction proceeded throughout 1951 on the 
Savannah River Project in Aiken and Barnwell Counties, S. C., reesti- 
mated to cost more than $1,250 million, and on the $500 million gase- 
ous diffusion plant at the Kentucky Ordnance Works, near Paducah, 
Ky. The K-31 addition to the gaseous diffusion plant at Oak Ridge 
was completed during 1951. 

Plutonium.—Production of plutonium in 1951 was also at a new 
record rate and at new low unit costs. The cost of production was 
reported to be half of what it was in 1946 and 1947.” 

1 Hove, Olaf No, Mining Geology: Min, ling, vel 4, No, 2 February 106, p. MI 
11 Atomic Energy Commission, Process Developed for Extracting Uranium from Phosphates, Press 
Release: Feb. 21, m 


1p. 
13 Atomic Enagy ewsletter, vol. 5, No. 4, Apr. 10 1001; p 1. 
eldon P., Uranium from osphate ock: Address before Nat. Fertilizer Assoc., 


tlan s 51. 
M Work cited in footnote 2, p. 10. 
18 Work cited in footnote 12. 

16 Nucleonics, vol. 8, No. 5, May 192, p. 85. 

17 Atomic Energy Newsletter, vol. 4, No. 12, Jan. 30, 1951, 

18 Work cited in footnote 2, P 10. 

19 Engineering and Mining Journal, vol. 152, No. 12, December 1951, p. 141. 
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TABLE 1.—Radioisotopes shipped by the U. S. Atomic Energy Commission, 
1946-51, by kinds, in number of shipments 


Radioisotope 1946 1 1947 1948 1949 1950 1951 Total 
Iodine-181..................... 68 495 978 1, 537 2, 353 3, 183 8, 614 
Phosphorus-32................- 48 901 1, 420 1, 736 2, 112 6, 754 

bon-14....................-- 47 108 124 192 259 1, 072 
S8odium-24. ..................-. 1 119 220 286 176 891 
o a ee ee 12 39 41 108 125 493 
Gold-198 and gold-199.......... 17 52 29 36 164 268 566 
obalt-60............-.-.-...-- 4 32 30 64 137 190 457 
Potasslum-42...........-.-...-- 6 31 24 78 123 132 391 
Calcium-45.................-..- 5 42 33 68 89 111 348 
Iron-55 and iron-59............. 5 41 33 54 68 67 268 
Btrontium-89 and strontium-90. 3 18 19 46 62 157 
e IAN SE Cs EN 30 186 314 568 848 1,014 2, 960 
go AAA 246 1, 652 2, 644 4, 370 0, 234 7, 825 22, 071 


3 Shipped by Manhattan District, Corps of Engineers, U. S. Army Service Forces. | 


Isotopes.—Midyear 1951 marked the close of the first 5 year 
distribution of reactor-produced radioisotopes by the AEC, during 
which period over 18,900 shipments were made to over 600 institu- 
tions in the United States and about 1,100 shipments to approximately 
250 institutions in 31 countries abroad. Thousand-curie sources of 
gamma radiation made of cobalt-60 or tantalum-182 were made 
available by the AEC in 1951.7? In August 1951 Bendix Aviation Corp. 
and Tracerlab, Inc., arranged with the AEC to conduct studies on the 
problems of chemical processing of radioisotopes and to determine 
the desirability of designing, constructing, and operating a nuclear 
reactor for the production of isotopes.” Opportunities for private 
industry in the production of isotopes were outlined, and the ultimate 
objective of the AEC was said to be ‘‘to work itself out of the isotope 


. business.” 2 


Radium.—Production of radium in the United States during 1951 
was relatively small and principally salvaged from consumers’ wastes. 
Radium and its derivatives were produced by the Canadian Radium 
& Uranium Corp., New York, N. Y. 

Thorium.—The principal domestic producers of thorium com- 
pounds (chiefly nitrate and oxide) in 1951 were Lindsay Light & 
Chemical Co., West Chicago, Ill.; Maywood Chemical Works, May- 
wood, N. J.; and Rare Earths, Inc., Paterson, N. J. Commercial 
production of thorium metal in the United States was relatively small; 
principal producers were Westinghouse Electric Corp. (Lamp Divi- 
sion), Bloomfield, N. J., and Metal Hydrides, Inc., Beverly, Mass. 
Thorium-production statistics are not available under the regulations 
of the Atomic Energy Act of 1946. 


CONSUMPTION AND USES 


Weapons.—Atomic weapons were produced at the rate authorized 
by the President for the year 1951, and significant advances were made 
in weapons research and development.“ Three separate series of 


2 A trie Energy Commission, Isotopes—a Five-Year Summary of United States Distribution: 
ugus pp. 
2 U, S, Atomic see Commission, Washington, D. C., Press Release: Jul. 29, 1951, 2 pp. 

22 Work cited in footnote 2, p. 33. 

2 Glennan, T. Keith, New Horizons for Industry in the Isotopes Field: Address before “Radioisotopes 
in Industry” conference, Case Institute of Technology, Cleveland, Ohio, Apr. 5, 1951. 

** Work cited in footnote 2, p. 19. 
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tests were held in connection with weapons development—1 at Eni- 
wetok in the central Pacific and 2 at the Nevada testing grounds near 
Las Mar Knowledge gained in the 1951 tests was incorporated in 
stockpile weapons.” The first of the three series of tests, referred 
to as limited-scale weapons tests, took place in Nevada during January 
and February and were the first conducted in continental United 
states since the original atomic bomb was fired at Alamogordo, N. 
Mex., in July 1945. In April and May the second series of tests, 
described as & full-scale test mio was conducted jointly by the 
AEC and the Department of Defense at Eniwetok. The program was 
said to have included detonations of sufficient energy yield to confirm 
estimates as to the effects of weapons several times more powerful than 
the Hiroshima and Nagasaki weapons.” The third series of tests, 
announced as experimental nuclear detonations, was conducted in 
Nevada during October and November. Major objectives of the 
tests were to ps data for weapons development purposes and 
means for studying various physical effects, such as blast, radiation, 
and heat. The Department of the Army used the tests for a combat- 
troop training exercise.” The scientific director of the AEC tests 
was reported to have stated that America’s atomic knowledge had 
virtually doubled in 1951 and that the advance in atomic weapons in 
the year was almost equal to all the previous developments which 
followed the first nuclear detonation in 1945.% 

Industrial Power.—Economic and technical studies of nuclear 
re e a possible source of industrial power were continued in 1951; ?? 
the official view on the subject was expressed by the chairman of the 
AEC as follows:* 


When most of us think of the peaceful promise of atomic energy, I believe we 
think of power—cheap power to do man’s work and to bring light into the dark 
corners of the world. is, of course, is one of our objectives. I would like to 
be able to tell you today that we have reached a turning point in the road to this 
objective similar to the one we have reached in the field of weapons, but I cannot. 
We are still some years away from having the answers to the questions that will 
have to be answered before we can estimate with any degree of assurance how far 
we shall be able to advance toward the goal of cheap atomic power, or which is 
the best road or roads for us to follow. e are now entering a very critical phase 
of our work ín nuclear reactor development which should give us at least some of 
these answers. 

I say we are entering a critical phase in our progress toward power because of 
the experimental reactors that are now being built and the studies which are now 


‘ue of Defense Mobilization, The Battle for Production: 4th Quart. Rept. to the President, Jan. 1, 
% Work cited in footnote 1, pp. 1 and 3. 

Bulletin of the Atomic Scientists, vol. 7, No. 8, August 1951, pp. 239-240. 

27 Work cited in footnote 2, E 20. 

33 Bulletin of the Atomic Scientists, vol. 7, No. 12, December 1951, p. 381. 

22 Atomic Energy Commission, Advisory Committee of Electrío Power Industry Submits Report to 
Atomic Ener. ommission: Press release, June 22, 1951, 16 PP. 

Don: hur H., Atomic Energy: Address before Am. Inst. Min. and Met, Eng., 8t. Louis, Mo., 


Assoc., New York, N. Y., Dec. 5, 1951. 

NO Keith, Industry and the Atom: Address before Am. Soc. Mech. Eng., Atlantic City, N. J., 
ov. 9 H 
Hafstad, Lawrence R.. The Future of Atomic Energy: Address before 2d Academic Conference, North- 

western University, Evanston, Ill., March 2, 1951; Reactors: Sci. American, vol. 184, No. 4, April 1951, pp. 

43-50; The Atomic Energy Commission Reactor Program: Address at Oak Ridge Summer Symposium 

Oak Ridge Tenn., Sept. 5, 1951. . 
Sporn, hilip, Deve opment of Atomic Energy—How Can Industry Best Participate: Nucleonics, vol. 

8, No. 2, February 1951, pp. 9-12, 104. 

Suits, C. G., Power from the Atom—an Appraisal: Nucleonics, vol. 18, No. 2 February 1951, pp. 3-9. 
39 Dean, Gordon, The Responsibilities of Atomic World Leadership: Address presented at University of 
Southern California, Los Angeles, Calif., Oct. 5, 1951. 


802512—54—-—-88 


1304 MINERALS YEARBOOK, 1951 


being made. In these machines and in the results of these studies will be the 
answers to many of the problems that today confront us. | 

When these answers begin to come in, we will have & much better basis than 
we do now for plotting our course into the future and for making intelligent 
estimates as to just how far we can go. As you know, there have been many 
guesses made, some very pessimistic and some spectacularly hopeful. For myself, 
I would like to reserve final judgment until we have answers to more questions 
than we do now. I do know this: We are going to have atomic energy power 
plants, but just how many we will have and what contribution they will make to 
our economy hinges largely on the factor of cost. To make atomic power worth- 
while, we must get the cost of these plants down to where they can compete with 
coal, gas, oil, and hydroelectric plants. When this will be, and in how many areas 
it will be true, is something about which today we can only guess. But we are 
going to have atomic power, and we are going to have it first for military use, 
where developmental costs can be charged to the national security. Later, when 
we know more, and have gotten this developmental phase out of the way, we can 
make a better estimate about how far we can go. We are now in that critical 
period when the answers to our questions are beginning to come in. 


In December 1951 the AEC experimental breeder reactor at the 
Commission's reactor-testing station near Arco, Idaho (see Uranium, 
Radium, and Thorium chapter, Minerals Yearbook, 1950) was brought 
up to criticality and electrical power generated at a rate exceeding 
100 kilowatts. Construction of the materials testing reactor and the 
land-based prototype submarine thermal reactor at the reactor-testi 
station and of the submarine intermediate reactor at the Knolls 
(Schenectady, N. Y.) atomic power laboratory were continued 
throughout 1951. At Oak Ridge the homogeneous-reactor experi- 
ment was brought nearer to completion. Design and development 
facilities leading toward aircraft propulsion by nuclear energy were 
established at “Lockland, Ohio, under new contractual direction.*! 

Privately financed studies of reactor technology by four industrial 
groups progressed in 1951, and reports were submitted to the Commis- 
sion by two of the groups, which reports were under consideration by 
the Commission. One objective of the studies was to give industry 
an opportunity to invest private funds in reactors and to build and 
operate them with profit in proportion to efficiency and improvements. 
In September 1951 the School of Reactor Technology, operated by the 
Oak Ridge National Laboratory, graduated its first regular class of 43 
engineers. Immediately after graduation of the first class, a second 
class of 67 students began the 12-month course, which was largely 
classified .* 

Isotopes.—The AEC made 7,825 shipments of radioisotopes in 
1951, an increase of 26 percent over the 6,234 shipments made in 
1950. About half of the radioisotope shipments in 1951 were for use 
in the field of medical therapy. Industrial applications of radioiso- 
topes, particularly the use of cobalt-60, increased substantially and 
were discussed in the scientific and technical press.* Results were 

31 Work cited in footnote 2, pp. 20-24. 
82 Work cited in footnote 2, pp. 24-25. 
33 Black, W. A., Noncontacting Thickness Gages for Flat Rolled-Steel Products: Iron and Steel Eng., 


vol. 28, No. 8, August 1951, pp. 132-134. 
Eastwood, W. S., Gamma Radiography in the United Kingdom: Nucleonics, vol. 9, No. 1, July 1951, 


pp. 50-59. 
Guest, G. H., Radioisotopes; Industrial Dp Pitman Publishing Corp., Toronto, 1051, 185 pp. 
Schwinn, W. L., The Economics and Practical Application of Cobalt-60 in the Radio phic Inspection 
of Steel Weldments: Symposium on the Role of Nondestructive Testing in the Economics of Production, 
Am. Soc. Test. Materials, Spec. Tech. Pub. 112, 1951, pp. 112-135. 
Simard, G. L., Burke, M., and Salley, D. J., Radiotracer Studies on the Interaction of Dithiophosphate 
With Galena; the Depressant Action of Phosphate: Min. Eng., vol. 190, No. 1, January 1951, pp. 30-44 
West, R., A Low-Energy Gamma-Ray Source for Radiograph 
ics, vol. 9, No. 3. September 1951, pp. 76-77. 


y and Thickness Measurement: Nucleon- 
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published in 1951 of a technical and economic survey of present and 
possible future uses of fission products.?** 

Radium.— The overall use of radium continued to decline in 1951 
owing to rapid growth in application of radioisotopes, especially 
cobalt-60, in both medical therapy and radiography. Consumption 
of radium as an energy source in luminous paints was at about the 
level prevailing in 1950. (See Uranium, Radium, and Thorium 
chapter, Minerals Yearbook, 1950, for shipments of primary radium 
refined in the United States, 1941-48, inclusive; data for subsequent 
years are not available.) 


TABLE 2.—Radioisotopes shipped by the U. S. Atomic Energy Commission, 
1946-51, by uses, in number of shipments 


Use 1946 ! 1947 1948 1949 1950 1951 Total 

Medical therapy. .............. 88 716 1, 142 2, 037 3, 037 3, 911 10, 931 
Animal physiology............. 78 508 777 |” 1,028 1, 230 1, 314 4, 935 
Phesdeg. eege gies eege 17 134 202 . 315 8 325 1, 441 
Chemístry..................-.. 27 188 225 228 274 231 1, 123 
Plant physiology............... 16 62 116 241 319 216 970 
Industrial research............. 14 51 85 2176 2 270 2379 975 
Bacteriology ..................- 4 33 53 87 1 390 
Metallurgy..................... 2 10 11 Q) Q) 2 
Other. 222s. cose EIL A E 33 262 3 569 31,319 2, 183 

Total. .ouicoi aos 246 1, 652 2, 644 4, 370 6, 234 7, 825 22, 971 


1 Shipped by Manhattan District, Corps of Engineers, U. 8. Army Service Forces. 
3 Metallurgical use included witb “Industrial research.’ 
3 Specific field of utilization unknown (issuance of general authorizations permits approved ap) licant to 
Pre] relegada at a specified location for any, research and development ernie and permits him to ob- 
tain from any eg any available form an quantity of any radioisotope distributed on authorization or 


approval of the U. 8. Atomic Energy Commission). 


PRICES 


Uranium Ore.—On February 28, 1951, the AEC announced a new 
bonus for domestic uranium-ore production and a price increase for 
Colorado Plateau ores, with the objective of further stimulating the 
mining of uranium in the United States. The bonus plan, effective 


March 1, 1951, through February 28, 1954, provided for the fol- 
lowing: * 

1. For new mining properties, bonus payments will be made on each pound of 
uranium oxide in acceptable ore delivered to qualified mills or Commission ore- 
buying stations up to and including the first 10,000 pounds. 

. For mining properties that have produced less than 10,000 pounds of uranium 
oxide during the period April 9, 1948, to March 1, 1951, bonus payments will be 
made on the difference between what the mining property has delivered between 
April 9, 1948, and March 1, 1951, and 10,000 pounds. 

3. Bonus payments per pound of uranium oxide in acceptable ores produced 
from qualified mining properties will range from $1.50 for those ores assaying 0.10 
percent uranium oxide to $3.50 for ores assaying 0.20 percent or more. Thus, the 
maximum bonus that may be obtained for production from new mines will range 
from $15,000 to $35,000, depending on the grade of ore delivered. 

The following mills were listed by the AEC as “qualified” uranium mills: 

United States Vanadium Co., Uravan, Colo. 

United States Vanadium Co., Rifle, Colo. 

Climax Uranium Co., Grand Junction, Colo. 

Vanadium Corporation of America, Durango, Colo. 


% Stanford Research Institute, Industrial Uses of Radioactive Fission Products, A Report to the United 
States Atomic Energy Commission: Stanford, Calif., 1951, 102 pp. 

38) U, 8. Atomic Energy Commission, Bonus for Initial Production of Uranium Ores from Domestic Mines. 
Effective March 1, 1951, through February 28, 1954: Domestic Uranium Program, Cire. 6, June 27, 1951, 2 pp. 
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Vanadium Corporation of America, Naturita, Colo. 
Vanadium Corporation of America, Hite, Utah. 
Vitro Chemical Co., 600 West 33d St. South, Salt Lake City, Utah. 


_ Commission ore-buying stations e san by the American Smelt- 
ing & Refining Co., on behalf of the AEC) were located at Monticello 
and Marysvale, Utah. 

Since April 1948, the AEC had offered a $10,000 bonus—through 
December 31, 1951, not collected—for discovery of & new deposit 
and production therefrom of the first 20 short tons of domestic uranium 
ore or mechanical concentrate assaying 20 percent or more uranium 
oxide. The new bonus was in addition to and did not supersede this 
old one. According to the AEC, the new bonus differed from the old 
one as follows: 

1. Whereas the old bonus applied only to ores or mechanical concentrates 
assaying 20 percent or more uranium oxide (very high grade), the new bonus 
provided for payments for ores containing as low as 0.10 percent uranium oxide, 
and for maximum payments for ores assaying as low as 0.20 percent. 

2. Whereas the old bonus was paid only after 20 short tons of ore was delivered 
to & qualified mill or ore-buying station, the new bonus would be paid on each 
pours of uranium oxide sold in acceptable ores up to and including the first 10,000 
pounds. 

3. Whereas the old bonus did not apply to carnotite-roscoelite ores of the Colo- 
rado Plateau, the new bonus would apply. 

The new schedule of guaranteed minimum prices for carnotite- 
roscoelite ores of the Colorado Plateau, effective March 1, 1951, 
through March 31, 1958, increased the base price paid for uranium ores 
containing as little as 0.10 percent uranium oxide from 50 cents per 
pound to $1.50 per pound, and for ores containing 0.20 percent 
uranium oxide or more from $2 per pound to $3.50. In addition, 
the premium paid on ores containing more than 4 pounds of uranium 
oxide to the ton was increased from 25 cents to 75 cents per pound 
(see Minerals Yearbook, 1949, p. 1254). The new price schedule 
follows: 


Uz0; percent: Gre PE pound U0; percent: | gie: e ata 
Less than 0.10........... No payment] 0.15 .......-- 2-22 $2. 50 
Hai || TE : AAA eee T 2. 70 
¡A 1:401 -s oce de MEER TUE 2. 90 

| SCAURUS A O 1,901 AAA e e eae E 3. 10 

jb Bee ee cee e's! 2.10] E: cee ste A 3. 30 

E ca oa elie eater 2. 30| .20 and more ............. 9. 50 


The new schedule provided for the same development and haulage 
allowances that were in effect previously, also for the same payment 
for contained V4,O;, the same additional premium for U;O; in excess of 
10 pounds UC per short ton, and for the same limits on contained 
lime (CaCO;). High-lime carnotite-roscoelite ore continued salable 
throughout 1951 at the Monticello, Utah, plant of AEC under special 
contracts, and the previously guaranteed minimum price for ores 
other than the carnotite-roscoelite type was unchanged 1n 1951. (See 
Minerals Yearbook, 1949, pp. 1254—1255.) | 

On March 29, 1951, the AEC announced that it would accept at its 
Monticello ànd Marysvale, Utah, ore-purchase depots copper-bearing 
uranium ores that met the specifications of Domestic,Uranium Pro- 

306 U.S. Atomic Energy Commission, Guaranteed Minimum Price for Uranium-Bearing Carnotite-T 


or Roscoelite-T ype Ores of the Colorado Plateau. Effective March 1, 1951, through March 31, 1958: Domestic 
Uranium Program, Circ. 5, Revised Feb. 26, 1951, 2 pp. 
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gram Circular 5, revised,” with reference to U;O, content, lime 
content, physical characteristics, and impurities. Purchases were 
made under contractual arrangements with individual producers. 

Prices established in 1950 for low-grade development ore from 
Marysvale, Utah, area continued in effect throughout 1951. (See 
Minerals Y earbook, 1950, p. 1265.) 


TABLE 3.—Consumption of uranium and thorium compounds for nonenergy 
purposes in the United States, 1947-51, in pounds of contained U¿Oz and ThO; 


[U. 8. Atomic Energy Commission] 


Industry 1947 1948 1949 1950 1951 


amp m pen || m mmm sens | mr n. ccrtc || «s crac c 
t 


URANIUM (OO EQUIVALENT) 


Chemical (including catalytío)....................... 400 1, 993 2, 426 2, 835 2, 016 
coon le (eluding A OS EA 825 209 270 9 
O A A A A PRE de, ai AAA AOS A 
Electrical. A lus e eR MD LUE DELE 150 200 103 33 88 
Total Uri idas 8, 375 2, 803 2, 799 3, 806 2, 979 
THORIUM (ThO3 EQUIVALENT) 
Gas-mantle manufacture. ........................... 20, 658 30, 697 44, 621 48, 471 31,132 ` 
Refractories and polishing compounds............... 8, 110 1, 634 1, 847 1, 880 3, 382 
Chemical and medical............................... 1,176 | 1,707 598 2, 097 246 
a ql RA EE 1, 283 427 237 $14 1, 457 
Total THOS A A 32, 227 40, 525 47, 301 52, 771 42, 217 


Uranium.—High-purity uranium metal was available throughout 
1951 to AKC licensees at about $50 a pound. The metal, in the form 
of pencil-size rods about 4 inches long, was produced by Mallinckrodt 
Chemical Co., St. Louis, Mo., and distributed to all the major chemi- 
cal companies, from which the metal was available to the licensees 
in its original rod form, as rolled sheets, and as foil. 

Radium.—Radium was quoted throughout 1951 at $20 to $25 per 
milligram; one source, however, offered radium element throughout 
the year at $16.00 to $21.50 per milligram, depending on quantity. 

Isotopes.—Isotopes were available in 1951 through the Isotopes 
Division of the AEC in a somewhat wider range than in 1950, with 
prices generally unchanged. ned ae available included those pro- 
duced at the Oak Ridge National Laboratory, Argonne National 
Laboratory, and Brookhaven National Laboratory, of the AEC; at 
Chalk River, Ontario, Canada; and at Amersham and Harwell, Eng- 
land. All isotopes used to study, diagnose, or treat cancer and allied 
diseases were made available by the Isotopes Division free of produc- 
tion costs. In September 1951 the AEC made arrangements with 
Stanford Research Institute of Stanford, Calif., to study the cost and 
pricing structure of the isotope distribution program.” 

Thorium.—Thorium metal was quoted in 1951 by 1 producer, f. o. b. 
producer’s plant, per gram in lots of less than 200 grams per item, in 
the form of powder, 45 cents, unsintered bars, 50 cents, sintered bars, 
65 cents, sheet—0.005 inch and over, 75 cents, and sheet—0.002 to 


37 Work cited in footnote 36. 

28 U, 8. Atomic Energy Commission (Isotopes Division, Oak Ridge, Tenn.), Isotopes: Catalog and Price 
List 4, March 1951, 75 pp. 

29 Work cited in footnote 2, p. 33. 
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0.0049 inch, 85 cents; and in lots of 200 grams or more per item, at 
35, 40, 50, 60, and 70 cents per gram, respectively. UN 

Average prices in 1951 for thorium nitrate and oxide were reported 
by a large producer in 100-pound lots, f. o. b. producer’s plant, as 
follows: Thorium nitrate, mantle grade—domestic price $2.20, export 
$3.35 per pound; thorium oxide, 97 percent ThO,—domestic price 
$5.40 per pound; thorium oxide, photographic-lens grade, 99 percent 
ThO,—domestic price $11.45 per pound. 


FOREIGN TRADE * 


Deliveries of uranium concentrates to the AEC from the Belgian 
Congo and Canada continued at scheduled rates during 1951. Cumu- 
lative exports of radioisotopes reported by the AEC as of November 
30, 1951, reached 1,213 shipments distributed among 33 different 
nations.** Data are not disclosed on imports and exports of uranium 
and thorium ores, concentrates, metal, alloys, and compounds. 

In July 1951 the AEC enlarged its radioisotope export program to 
include all radioactive materials sold in the United States except 
hydrogen-3 (tritium) and for the first time made radioisotopes pro- 
duced in the United States available to foreign users for industrial 
research and applications. The action increased the number of dif- 
ferent radioactive isotopes available for export from 26 to 99.9? 


TABLE 4.—Radium salts imported for consumption in the United States, 1947-51 


IO. S. Department of Commerce] 


Radium salts 


Radioactivo 
substitutes 
(value) 


Value 


Milligrams 
Average per 
gram 


WORLD REVIEW 


In the deliberations by the United Nations on disarmament during 
1951, proposals of the United States were adopted by the Committee 
of Twelve, consisting of representatives of the 11 Security Council 
members and Canada (see Uranium, Radium, and Thorium chapter, 
Minerals Yearbook, 1950), as the basis of a report to the next Assembly. 
The Sixth General Assembly opened in Paris on November 6, 1951, 
with a 10-day general debate on the state of the world. A tripartite 
proposal by France, the United Kingdom, and the United States was 

4% Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page, 
of the Bureau of Mines, from records of the U. S. Department of Commerce. 


4 Work cited in footnote 2, p. 151. 
4 U. 8. Atomic Energy Commission, Washington, D. C., Press Release: July 15, 1951, 4 pp. 
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adopted on December 19 by the First Committee and presented to 
the General Assembly in the form of a resolution which, at the year 
end, was still under consideration; the resolution read, in part, as 
follows: Y | 

The General Assembly * * * directs the Disarmament Commission to prepare 
proposals to be embodied in a draft treaty (or treaties) for the regulation, limita- 
tion, and balanced reduction of all armed forces and all armaments, for the elim- 
ination of all major weapons adaptable to mass destruction, and for effective 
international control of atomic energy, the prohibition of atomic weapons and the 
use of atomic energy for peaceful purposes only. | 

Under an amendment to the Atomic Energy Act, approved by 
President Truman on October 30, 1951, wider exchange of nonweapon 
data was permitted with nations that do not threaten the security of 
the United States; the amendment read, in part, as follows: “ 

Section 10 (a) is hereby amended by inserting the following subsection 10 (a) 
(3) after subsection 10 (a) (2): 

(3) Nothing contained in this section shall prohibit the Commission, when in 
its unanimous judgment the common defense and security would be substantially 
promoted and would not be endangered, subject to the limitations hereinafter set 
out, from entering into specific arrangements involving the communication to 
another nation of restricted data on refining, purification, and subsequent treat- 
ment of source materials; reactor development; production of fissionable materials; 
and research and development relating to the foregoing * * * .” 

The third American-British-Canadian conference .on radiation- 
detection instruments was held at the Atomic Energy Research 
Establishment, Harwell, England, beginning April 30, 1951. The 
conference lasted 2 weeks, with the first week devoted to technical 
discussions on the design and application of radiation-detection 
instruments and the second week to visits to the facilities of British 
instrument manufacturers.*5 


WESTERN HEMISPHERE 


Canada.—On January 2, 1951, approval by the Canadian Govern- 
ment was announced for construction of another reactor at Chalk 
River, Ontario, Canada’s nuclear energy research center. Experience 
gained in operation of the two other reactors at Chalk River was to 
be used in designing the new reactor, which was to cost about C$30 
million and employ heavy water as a moderator.“ 

Virtually all the uranium ore produced in Canada in 1951 came 
from the mine of the Crown company, Eldorado Mining & Refining 
(1944), Ltd., at Port Radium, on Great Bear Lake, N. W. T. Aer 
to a fire on November 9 which destroyed the crushing plant and mi 
at the property, ore production for the year was 13 percent less than 
in 1950. Development footage and exploratory diamond drilling 
totaled 13,101 feet and 54,715 feet, respectively, compared with 13,388 
and 26,148 feet in 1950. Year-end estimates indicated that ore 
reserves were being maintained.” 

Outstanding in the search during 1951 for new sources of uranium 
in Canada was the increased activity that prevailed in the Goldfields 


43 Sterenberg, Elizabeth, United Nations Disarmament News: Bull. Atom. Sci., vol. 8, No. 4, April 1952, 


pp. 116-118, 126. 

44 Amendment to the Atomic Energy Act of 1940, Public Law 235, 82d Congress, Chapter 633, Ist sess., 
approved Oct. 30, 1951. 

48 Atomic Energy Newsletter, vol. 5, No. 6, May 8, 1951, p. 1. 

46 Atomic puey oao: Board, Ottawa, Oanada, Press Release: Jan. 2, 1951, 4 pp. 

« Eldorado Mining & Refining (1944), Ltd., Annual Report for the Year Ending Dec. 31, 1051: P. 3. 
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district of Saskatchewan, on the north shore of Lake Athabaska. 
Eldorado Mining € Refining (1944), Ltd., the principal company 
operating in the area, advanced substantially development of its 
properties mong DEEN north shore of Beaverlodge Lake. Development 
on its Ace and Eagle claims included deepening of the Ace shaft from 
599 to 1,143 feet, 7,150 feet of drifting and cross-cutting, and 34,803 
feet of exploratory diamond drilling. The underground program on 
the Eagle property was discontinued in June and ae a genet moved 
to the Fay zone, about 4,000 feet southwest of the Ace shaft, where 
sinking of a 5-compartment production shaft had reached a depth of 
72 feet at the year end. A large surface construction program was to 
be undertaken in 1952, including erection of a concentrator; produc- 
tion operations were scheduled to begin early in 1953.9 Extensive 
exploration and development operations by private interests in 1951 
were also underway in the Goldfields district and in the Black Lake- 
Charlebois Lake region, about 140 miles east of Goldfields. In 
Ontario activity centered mainly in the Sault Ste. Marie and Wilber- 
force regions and in British Columbia in the Hazelton district and at 
Birch Island, about 80 miles north of Kamloops. Exploration con- 
tinued in the Great Bear Lake, Hottah Lake, and Marian River 
regions of Northwest Territories.” Geologic and economic features 
of Canadian uranium deposits were discussed in the technical press.5? 

On March 6, 1951, announcement was made that producers of 
Canadian uranium would receive henceforth a development allowance 
of C$1.25 per pound of contained U;O, during the first three years of 
production. At the same time the period of a guaranteed market 
price was extended by 2 years from April 1, 1958, to April 1, 1960. 
The announcement, in effect, raised Canadian prices for uranium to a 
level comparable with that established on March 1, 1951, in the United 
States by the AEC.’ 

A commercial beam therapy unit employing cobalt-60 produced at 
Chalk River, Ontario, was installed in the Victoria Hospital, at Lon- 
don, Ontario. The unit was the first of its kind produced in the world. 
Selling price of the unit was C$48,000; a therapy unit employing ra- 
dium with an equivalent dosage would cost approximately 
C5$45,000,000.52 

Chile.—The Chilean Government announced in 1951 that pitch- 
blende had been found in the tailings at old copper mines near Carrizal, 
north of Vallenar, in Atacama Province, and near Tambillos, south of 
La Serena, in Coquimbo Province.® 

Mexico.— Discoveries of uranium deposits in Mexico were reported 
during 1951 at El Guichi, near Eldorado, Culiacán district, Sinaloa; 54 

48 Work cited in footnote 47, pp. 5-8. 

% Lang, A, H., Continued Uranium Search Begins to Bring Results: Northern Miner, vol. 36, No. 36, 
e 1951, CH 101 ae 111. . 

chan, W. James, Uranium in Western Canada: Western Miner, vol. 24, No. 10, October 1951, pp. 52, 
i äech, 1 Ch W and Gillanders, E. B., The Exploration and Development of Canadian Uranium 
Deposits: Canadian Min. and Met. Bull., vol. 44, No. 474, October 1951, pp. 678-681. 

Lang, A. H., Canadian Deposits of Uranium and Thorium: Geol. Survey of Canada, Paper 51-10, Ottawa, 
a WJ Bennett (president, Eldorado Mining & Refining (1944), Ltd.), addressing the annual convention 
of the Prospectors and Developers Association and the 4th annual meeting of the Geol. Assoc. of Canada, 
Toronto, Ontario, Mar. 6, 1951. 

$ Work cited in footnote 47, p. 9. 


9 
$ Engineering and Mining Journal, vol. 152, No. 12, December 1951, p. 152, 
& Mining World, vol. 13, No. 6, May 1951, p. 55. 
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near Susucato, Zitacuaro district, Michoacan; and in the mountains 
near the city of Oaxaca, Oaxaca.% 


EUROPE 


Germany. —Sienificant deposits of uranium ore were found in North 
Bavaria during 1951, according to reports. The deposits are situated 
in a zone about 100 kilometers long that extends southeast from 
Amberg toward the Czechoslovak border. Uranium deposits were 
discovered in old mine workings near Wittichen, in the Klosterbach 
Valley, where silver- and cobalt-bearing ore was formerly mined.” 

Italy.— Exploration was begun in 1951 under Government auspices 
of the uranium occurrences found in the Province of Trento, in the 
Fersina River Valley. Autunite and torbernite occurrences were dis- 
covered in the Province of Cuneo near Lurisia and in the Pesio Valley.® - 
Italo-French interests applied to the Italian Government for a con- 
cession for exploiting uranium occurrences found in the St. Vincent 
area of the Aosta Valley.” The Sardinian Regional Government 
announced plans to take over development of the uranium deposits 
discovered in the Decimomannu region.” 

Norway.—After 3 years of planning and building, the Norway- 
Netherlands reactor at Kjeller, near Oslo, Norway, went into operation 
on July 30, 1951, and the following afternoon the reactor produced its 
. first radioactive isotope. Heavy water is used as the moderator in 
the reactor, which has a rating of 100 kilowatts. Norway provided 
the heavy water, and the Netherlands furnished the uranium. The 
reactor will be utilized for the production of isotopes, neutron research, 
research on metals and materials, and the peaceful applications of 
atomic energy.” An article describing the constructional details of 
the reactor was published.” 

Sweden.—A large deposit containing uranium was discovered at 
Guliksberg, near Anund Lake, in Swedish Lapland. Preliminary 
surveys indicated an ore body 1,900 feet long and 1,000 feet wide.” 
Proposed construction of a reactor near the research station of the 
Academy of Sciences in Stockholm, was announced.® . 

U. S. S. R.—The second and third atomic explosions by the Soviet 
Union were announced by the White House on October 3 and October 
22, 1951, respectively; detection of the first atomic explosion had been 
revealed by President Truman on September 23, 1949.9  'T'orbernite 
ue were reported to have been discovered in 1951 near Lake 
Ochrida, in Albania, by members of a Russian Mission. The uranium 
ore was to be exploited under supervision of engineers from the Russian 
Mining Office, at Budapest, Hungary.” Important resources of 
uranium ore were said to have been found in the Rhodope mountains 


Mining Journal , 
87 MI Bulletin (London), No. ved Aug. 17, 1951, p. 20. 
s Mining World, vol. 13, No. 3, March 1951, p. 43. 


gust 1 , Pp. 56. 

ge, vol. 65, No. 1674, Aug. 11, 1951, p. 199. 

6 Work cited in footnote 45, P 1, 

$3 Dahl, Odd, and Randers, Gunnar, Heavy-Water Reactor at Kjeller, Norway: Nucleonics, vol. 9, No. 
5, November 1951, pp. 5-17. 

6 Work cited in footnote 58, Lë 46. 

$$ Nucleonics, vol. 8, No. 4, April 1951, p. 86. 

ss Atomic Energy Newsletter, vol. 6, No. 4, Oct. 9, 1951, p. 1; vol. 6, No. 6, Nov. 6, 1951, p. 2. 

6 Work cited in footnote 62, pp. 44 and 46. 
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of Bulgaria, and the formation of a State-controlled mining company 
to exploit the deposits was announced by the Bulgarian Government. 
A new uranium mine was reportedly opened in 1951 at Hermanovw 
Seisy, near Jachymov, in Czechoslovakia,* land [uranium ¡ore dis- 
covered near Pribram on the site of an old silver mine.” Late in 1951 
Lt. Col. Fedya Astrachov, head of Russia's uranium-mining project 
n East Germany, and a Stalin prize winner, fled to freedom in the 

est. j 

United Kingdom.—During 1951 two reactors, both producing 
plutonium, were placed in operation at Sellafield, Cumberland, 
England.” Drawings and estimates of a prototype atomic power 
unit for large merchant ships and warships were reportedly being 
prepared by an engineering firm under contract to the British Gov- 
ernment.? In November 1951 the Ministry of Supply offered in- 
‘creased prices for uranium ores and concentrates to prospectors in 
the Colonies and Dependent Territories, bringing the prices in line 
with those offered by the United States and Canada. The Ministry 
also announced that it was willing to discuss purchase terms for 
thorium-bearing minerals.” | 


AFRICA 


Morocco.—Moroccan government sources reported in 1951 the dis- 
covery of uranium minerals at Bouazzer and Azegour in the South 
Atlas Mountains. The occurrence at Bouazzer was said to be complex 
and difficult to exploit, whereas that at Azegour was described as a 
pitchblende occurrence.” 

Mozambique,— Under an agreement reportedly concluded between 
the French Government and a Portugese mining group, over 100 tons 
of uranium ore was shipped about the beginning of 1951 to France 
from the Tete district.” 

Union of South Africa.—In 1951 2 more gold-mining companies 
operating on the Witwatersrand joined the list of prospective pro- 
ducers of uranium, bringing the total of such companies to 6 (see 
Uranium, Radium, and Thorium chapter, Minerals Yearbook, 1950). 
The 2 additional companies were the Stilfontein Gold Mining Co., 
Ltd., and West Driefontein Gold Mining Co., Ltd.; production of 
uranium by the 2 companies was expected to begin in 1953.” The 
AEC announced that the construction of plants in South Africa to 
recover uranium from gold-ore residues was proceeding on schedule; ” 
initial production of uranium was expected in the second half of 1952 
by West Rand Consolidated Mines, Ltd.” In a discussion of the 
gold-uraninite mineralization of the Witwatersrand deposits evidence 


68 Work cited in footnote 58, p. 44. 

69 Mining World, vol. 13, No. 11, October 1951, p. 65. 

7 Mining Journal (London), vol. 236, No. 6026, Feb. 16, 1951, p. 163. 

11 U, S. Department of State Bulletin, Behind the Iron Curtain, a Year-End Review: Vol. 26, No. 656, 
Jan. 21, 1952, pp. 84-85. 

72 Nucleonics, vol. 8, No. 3, March 1951, p. 88; vol. 9, No. 5, November 1951, p. 70. 

73 Nucleonics, vol. 8, No. 2, February 1951, p. 90. 

^ Metal Bulletin (London), No. 3644, Nov. 20, 1951, p. 19. 

7s Atomic Energy Newsletter, vol. 6, No. 4, Oct. 9, 1051, p. 5. 

% Mining World, vol. 13, No. 1, January 1951, p. 55. 

17 Nucleonics, vol. 8, No. 6, June 1951, p. 48. 

78 Work cited in footnote 2, p. 6. 

?9 Mining Journal (London), vol. 236, No. 6021, Jan. 12, 1951, p. 29. 
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was presented in a paper published in 1951 that tended to support the 
hypothesis that the deposits are of hydrothermal] origin.™ 


ASIA AND AUSTRALIA 


Australia.—The uranium occurrence at Rum Jungle, near Darwin, 
Northern Territory, and that at Radium Hill, near Olary, South 
Australia, were the scenes of much activity in 1951. Mining of ore 
was begun at Rum Jungle; two shafts were sunk, and a water supply 
was brought to the field. The discoverer of the deposit was paid a 
reward of $2,240 on the basis that 25 tons of uranium oxide would 
be produced. Further payment of $4,480 will be made for each 
additional 25 tons until total payments reach $56,250, the maximum 
payment for any uranium discovery in Australia.®! 

Under an arrangement with the Commonwealth Government, the 
Government of South Australia agreed to undertake the mining of 
uranium at Radium Hill. Exploratory work was performed by the 
South Australian Mines Department concurrently with investigation 
oí the Mount Painter area in the Flinders Ranges. Geophysical 
surveys were reported to have been favorable for an extensive occur- 
rence. A large area was, in consequence, reserved from operations 
under the Mining Act, indicating that the area would be investigated 
solely by the Mines Department.” 

The first discovery of uranium in Victoria was made at Sunnyside, 
a gold-mining center in the mountains of East rivera ctive 
exploration of the area was planned.” JAn area of about 100 square 
miles surrounding the uranium occurrence along the banks of the 
Ferguson River near Katherine, 200 miles south of Darwin, was 
declared a Crown reserve by;theiNorthern Territory Mines Branch. 
Geophysicists of the Commonwealth Bureau of Mineral Resources 
were planning to examine the area.™ 

China.—According to a press report originating in New Delhi, 
India, said to be based on statements by refugees from Sinkiang 
Province in northwest China, Russia has constructed an atomic 
plant in the Ili district, near the Soviet border. Prof. Bruno Ponte- 
corvo, a nuclear scientist who defected to the U. S. S. R. in 1950 (see 
Uranium, Radium and Thorium chapter, Minerals Yearbook, 1950), 
was alleged to be working at the plant. Other press reports from 
Taipei, Formosa, were to the effect that arrangements had been made 
to mine uranium ore near Ining, in the vicinity of the Ili district, and 
that a range for testing atomic bombs had been established along the 
northern fringe of the Takla Makan, a desert 275 miles southwest of 
Tihwa, the capital of Sinkiang.*? 

India.— Discovery of two uranium-bearing belts in Eastern and 
Central India was announced by the Minister of Natural Resources 


$ Davidson, C. F., and Bowle, S. H. U., On Thucolite and Related Hydrocarbon-Uraninite Complexes, 
With a Note on the Origin of Witwatersrand Gold Ores: Geol. Survey of Great Britain Bull. 3, London, 


8 Mining Journal (London): Vol. 236, No. 6034, Apr. 13, 1951, p. 337. 
Minin pn (London): Vol. 85, No. 5, November 1951, p. 297. 
: M g Magazine (London), vol. 84, No. 5, AS 1081s p. 297. 


; P. d 
& New York Times, vol. 100, No, 34,168, Aug. 12, 1951, p. 3. 
& New York Times, vol. 100, No. 34,055, Apr. 21, 1951, p. 5; vol. 101, No. 34,231, Oct. 14, 1951, p. 35. 
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and Scientific Research.” The Directorate of Mines, Rajasthan 
Government, stated that uranium had been found in the Aravalli 
Hills, about 20 miles from Udaipur.® India’s first nuclear reactor, 
to be used for research purposes and the production of radioisotopes, 
was to be built within 2 years, with France cooperating in its con- 
struction.” A search for uranium deposits in the Gilgit region and 
the Hindukush Ranges in Baluchistan, Pakistan, was reported.” 

8? Engineering and Mining Journal, vol. 152, No. 6, June 1951, p. 144, 

38 Work cited in footnote 60, p. 43 


9 Iron Age: Vol. 168, No. 18, Nov. 1, 1951, p. 82. 
9 Mining Journal (London), vol. 236, No. 6023, Jan. 26, 1951, p. 78. 


Vanadium 
By Hubert W. Davis 


A 


| GENERAL SUMMARY 


E CENTER of vanadium-ore mining in the United States is the 
Colorado-Utah region, where it is produced chiefly as & byproduct 
of uranium. For security reasons, publication of figures on pro- 

duction and consumption of vanadium ore in the United States has 
been suspended since 1947 at the request of the Atomic Energy Com- 
mission. Small outputs are made in Arizona, Nevada, and New 
Mexico. Some vanadium is recovered as a byproduct of phosphate 
rock mined in Idaho. Vanadium is also recovered as & byproduct of 
chrome ore at Glens Falls, N. Y., and as a byproduct of petroleum 
residues at Wood-Ridge, N. J. 

Imports of vanadium concentrates in 1951 were 33 percent less than 
in 1950, but receipts of ferrovanadium declined only 5 percent. Ex- 
ports of ferrovanadium in 1951 were 48 percent more than in 1950. 

On March 8, 1951, the quotation on vanadium ore was advanced 
to 31 cents a pound of contained vanadium; the former price was 
27% cents. 


TABLE 1.—Vanadium in ores and concentrates produced in the United States, 
1938-47 ! 


Year Pounds Year Pounds 

Er EE 1, 613, 155 || 19 E 5, 586, 4 
1089. 201 A A A E OCB 1944 7... cocco eoa c dedos caos 8, 527, 054 
a Ld e 2, 162, 916 EE 2, 963, 9 
1941... A 2, 513, 051 || 1946 cara 1, 272, 14 
lr EE AI E 4, 439,130 || 1947................-...---..--.--...-- 2, 117, 962 


1 Data for 1940-47 are receipts at mills and Government purchasing depots. 


USES 


About 90 percent of the vanadium used is consumed as ferrovana- 
dium in the manufacture of tool steels, engineering steels, high- 
strength structural steels, nonaging rimming steels, and special wear- 
resistant cast irons. Some ferrovanadium is used in welding-electrode 
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coatings and as a deoxidizer, and some metal is utilized in magnets. 
Some vanadium oxide is also used in the production of tool steel. 
The largest uses of vanadium oxide and ammonium metavanadate 
are as catalysts, in glass and ceramic glazes, for driers in paints and 
inks, and for laboratory research. Ductile vanadium, 99.8 to 99.9 
percent pure, was made available in 1950.! . 

According to Steel: ? 


Vanadium is one of the most recent of the rare metals to become industrially 
available. Pure vanadium metal has been rare, even though alloys of vanadium 
have been produced in quantity for many years. It has been considered a rare 
metal primarily because it is difficult to produce in the metallic state without the 
addition of alloying elements. 

Vanadium is eighth in order -of natural abundance of those metals useful for 
structural purposes. In this respect it ranks ahead of nickel and copper. 

Pure, ductile vanadium metal can now be obtained in massive form for remelt- 
ing, as well as in ingots, bars, sheet, and foil. The metal is lighter than iron, has 
good structural properties, and resists pitting and corrosion by salt spray and sea 
water. It can be rolled at ordinary temperatures; cold reductions up to 85 percent 
have been made without annealing. Pure vanadium machines well and is easily 
welded with regular shieldedfarc methods. ` 


PRICES 


For many years vanadium ore has been quoted at 27% cents a 
pound of contained VO, but on March 8, 1951, it was advanced to 
31 cents. This quotation, however, disregards the grade of the ore or 
the presence or absence of objectionable impurities—matters important 
to the refiners, inasmuch as impurities vitally affect recovery. 
Throughout 1951 vanadium pentoxide (technical grade) was quoted 
at $1.06 to $1.28 a pound of V;,O; and ferrovanadium at $3 to $3.20 
a pound of contained vanadium (depending upon grade of the alloy). 


FOREIGN TRADE ° 


Imports of vanadium concentrates (all from Peru) were 982,878 
pounds (contained vanadiuni) in 1951, a decrease of 33 percent from 
1950. There were no imports of vanadium-bearing flue dust in 1951. 
Imports of ferrovanadium were 123,050 pounds (gross weight) valued 
at $100,261 in 1951 compared with 130,022 sounds valued at $91,193 
in 1950. The 1951 imports comprised 70,810 pounds from Japan, 
19,800 pounds from France, 18,910 pounds from United Kingdom, 
and 13,530 pounds from Germany. Vanadium ore and concentrates 
enter the United States free of duty. However, the rate of duty on 
ferrovanadium is 12% percent ad valorem and on vanadic oxide, 
anhydride, salts, and compounds and mixtures of vanadium, 40 
percent ad valorem. 


1 Iron Age, Pure Vanadium Now in Limited Production: Vol. 160, No. 14, Oct. 5, 1950, pp. 95-96. 

2 Steel, Pure Vanadium—a Promising Engineering Material: Vol. 129, No. 27, Dec. 31, 1951, pp. 52-55. 

$ Figures on E and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 2.—Vanadium ore or concentrates and vanadium-bearing flue dust 
imported for consumption in the United States, 1942-51 


IO. S. Department of Commerce] 


Vanadium ore or concentrates Vanadium-bearing flue dust 
Pounds Pounds 
Year 
Value Value 
Gross | Vanadium Gross Meran 
welght eontent weight content 
lr LEE 36, 492, 268 | 2,422,376 | $1,274, 483 | 624,423 | 1564, 028 $29, 545 
lr EE 22,117,131 | 2,052,620 | 1,080,150 | 748, 749 64, 393 53, 553 
LC EE 4, 247,490 | 1, 284, 603 633,719 | 191,901 40, 171 28, 059 
A EE 8,776,328 | 1, 550, 479 725,362 | 133, 795 26, 19, 378 
1046 A A ee da DUE 2, 784, 349 791, 057 390, 077 97, 750 20, 931 13, 480 
WORT NADA Voter eee MSS 3, 274, 548 983, 869 448,076 | 143, 124 71, 819 15, 483 
TEE 4,034, 509 | 1,051, 675 534,944 | AO O E 
nh: REES 2, 028, 980 551, 337 272,194 EAN A A 
A A etme 5, 110, 403 | 1,457,010 708, 806 9, 575 . 804 2, 475 


NEE ee 3, 893, 900 982, 878 526, A A |Socé cece ee 


Exports of vanadium ore and concentrates totaled 2,817 pounds 
(contained vanadium) valued at $6,581 in 1951 compared with 963 
pounds valued at $2,615 in 1950. The 1951 exports comprised 2,386 
pounds to Canada and 431 pounds to France. Exports of ferrovana- 
dium totaled 122,344 pounds (gross weight) valued at $190,346 in 
1951 compared with 82,449 pounds valued at $183,307 in 1950. The 
1951 exports comprised 118,931 pounds to Canada and 3,413 pounds 
to Austria. Exports of vanadium metal, alloys, and scrap were 1,712 
pounds valued at $6,481 in 1951 compared with 4,106 pounds 
valued at $2,688 in 1950. The 1951 exports comprised 1,710 pounds 
to Canada and 2 pounds to United Kingdom. 


WORLD REVIEW 


World production of vanadium ores is limited almost entirely to 
four countries—Northern Rhodesia, Peru, South-West Africa, and 
the United States. From 1941 through 1947 output from these 
sources ranged from 1,400 to 4,400 metric tons, with the United 
States the leading producer. 

Vanadium has also been recovered commercially from phosphate 
rock, iron ore, chrome ore, magnetite beach sands, caustic soda solu- 
tion employed in the Bayer process of refining bauxite, naphtha soot 
collected from the smokestacks of ships and industrial plants, and 
vanadiferous ashes derived from asphaltites. 

Because complete information on the quantity of vanadium re- 
covered as byproducts of iron ore and other raw materials is lackin 
it is not possible to determine world production of vanadium from al 
sources. Consequently, table 3 reflects only the production of vana- 
dium in ores and concentrates for the countries listed, plus the quantity 
recovered in the United States as a byproduct of phosphate rock. 

Argentina. —Vanadium occurs in small deposits widely scattered 
in the Provinces of Córdoba and San Luis. A small quantity of ore 
is mined for the production of 3 to 6 metric tons of vanadium pentox- 
ide annually. 
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TABLE 3.—World production of vanadium in ores and concentrates, 1942-51, in 
metric tons 


(Compiled by Berenice B. Mitchell] 


Country 1942 | 1043 | 1944 | 1945 | 1040 | 1947 | 1948 | 1949 | 1950 | 1951 
gentina....---- eee O BS 4 3 6 7| (0 (1) (1) (1) 
Northern Rhodesia.......... 388 426 254 219 68 56 178 183 |....... 87 
IL APRA aene 1, 010 847 514 688 322 435 511 456 436 3 400 
South-West Africa........... 453 577 385 420 430 282 187 163 295 3 300 
United States (shipments) 3...| 2, 014 | 2, 534 | 1,600 | 1,344 577 961 (4) (4) (4) (4) 
'"Polal): -. 2 2 22 3,865 | 4,384 | 2,757 | 2,674 | 1, 403 | 1,741 | (4) (4) (4) (4) 
1 Figure not available. 


2 Estimate. 

3 Includes vanadium recovered as & byproduct of phosphate-rock mining. 

4 United States figures for 1948-51 withheld at request of Atomic Energy Commission. 

5 Total represents data only for countries shown in table and excludes vanadium in ores Dro in 
French Morocco, Spain, and U. S. 8. R., for which figures are not available; the total also excludes quan- 
tities of vanadium recovered as byproducts from other ores and raw materials. 


Northern Rhodesia.—The Rhodesia Broken Hill Development Co., 
Ltd., is the only producer of vanadium in Northern Rhodesia. Out- 
put of vanadium oxide was 167 long tons averaging 91.32 percent 
V.O; in 1951. There was no production in 1950, although shipments 
were made from stock. Feed to the vanadium leach plant in 1951 
was. derived from various sources and totaled 10,120 short tons 
averaging 2.82 percent VO, Recovery of vanadium was 60.3 per- 
cent, which was considered satisfactory in view of the low grade of 
the material treated. According to the company: 

It is becoming increasingly difficult to maintain a continuous supply of vana- 
dium bearing material with a grade suitable for leaching, because of the gradual 
exhaustion of accumulated surface dumps. Much experimental work has been 
carried out in an effort to produce a leach grade concentrate from the low grade 
mixed fines tailings and recent flotation tests have been encouraging. 

Peru.—The famous Mina Ragra mine of the Vanadium Corp. of 
America in the Andes near Ricran, Department of Junin, has been 
an important source of vanadium since 1907, when production was 
begun. Output in Peru was about 700 metric tons of V;O; in 1951 
compared with 779 tons of V,O; in 1950. 

South-West Africa.—The Abenab West lead-vanadium mine of the 
South West Africa Co., Ltd., was the only producer of vanadium in 
South-West Africa in 1951. Output of concentrates (V20, content) 
was about 600 short tons in 1951 compared with 580 tons in 1950. 
Exports of concentrates were 3,151 short tons averaging about 12.6 
percent V.O; in 1951, all of which went to Europe. 


e 1 
Zinc 
By O. M. Bishop and Esther B. Miller 


A 
GENERAL SUMMARY 


E DEMAND engendered by the National Defense Program 
prompted the domestic zinc industry to smelt the greatest quantity 
of slab zinc and mine the largest tonnage of recoverable zinc since 

the war year 1943. Smelter output, 2 percent above the 1950 level, 
totaled 930,000 short tons (67 percent from domestic ores, 28 percent 
from foreign ores, and 5 percent from secondary material). Domestic 
mine production of recoverable zinc was 681,000 tons or 9 percent 
above the 623,000 tons of 1950. Montana, with 86,000 tons, led all 
the States in mine production of zinc, followed in order by Idaho, 
New Jersey, Colorado, Oklahoma, Arizona, amd New Mexico. 
Imports of zinc id ores and concentrates increased 9 percent to 303,000 


TABLE 1.—Salient statistics of the zinc industry in the United States, 1942—46 
(average) and 1947-51 i 


1912-46 
(average) 1947 1948 1949 1950 1951 
Production of primary slab zinc: 
By sources: 
From domestic oros........ short tons..| 544,090 | 510.058 | 537,960 | 591,454 | 588,201 | 621,826 
From foreign ores........... .... do....| 294,271 | 292,437 | 249,708 | 223,328 | 255,178 | 259, 807 
Totál. A do....| 839,261 | 802,495 | 787,764 | 814,782 | 843,467 | 881,633 
By methods: 
Electralytic........... percent of total.. 35 37 40 40 41 88 
Disulled......................... do... 05 03 00 60 59 02 


VIS. AE ects short tons..| 48,841 50, 542 62, 320 55, 041 66, 970 48, 657 
Stocks on hand at primary smelters 


C A SE short tons..| 182, 905 67, 046 19, 170 90,710 | 17,048 21, 844 
ce: 
Prime Western at 8t. Louis: 
Average for poriod...cents per pound.. 8. 35 10. 50 13. 58 12.15 18. 88 17. 99 
Highest quotation............... do.... 10. 50 10. 60 17. 60 17. 50 17. 50 19. 50 
Lowest quotation... ............. do.... 8. 25 10. 60 10. 50 9. 00 10. 00 17. 60 
Yearly average at London......... do.... 5. 36 12. 68 14. 83 14. 41 14. 89 21. 46 
Mine production of recoverable zinc 3 
short tons..| 684,011 | 637,608 | 620,977 | 503,203 | 623,875 | 681,189 
Tri-State district (Joplin) 
percent of total.. 20 17 14 13 18 18 
Western States.................... do.... 45 54 58 60 59 68 


—— Geenocesceses do.... 29 29 28 27 28 29 


1 Revised figure. ? Includes Alaska. 
1 This chaptor deals primarily with the smelter branch of the Industry. Fuller details of zinc mining are 


given in the various State chapters of this volume. As some zinc ore is used directly in the manufacture of 
zino pigments, see also the ohapter on Lead and Zinc Pigments and Zinc Salts. 
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short tons, but imports of slab zinc declined 44 percent to 88,000 
short tons. Consumption of slab zinc, curtailed by the restrictive 
orders of the National Production Authority, declined 3 percent to 
934,000 tons in 1951, a consumption exceeded only by the alltime 
peak year 1950. Although inventories of slab zinc at producers’ 
lants increased by 13,000 tons, they remained at a relatively low 
evel. Consumers’ stocks declined by 14,000 tons to 50,000 short 
tons, the equivalent of requirements for 19 days. Zinc prices were 
controlled by the Office of Price Stabilization throughout 1951. The 
price for Prime Western grade at East St. Louis was 17.50 cents per 
pound for most sellers until October 2, 1951, when an increase of 2 
cents per pound was authorized and made. 


GOVERNMENT REGULATIONS 


In 1950 the Korean War caused a prompt acceleration of the 
Nation’s defense program, which necessitated introducing Govern- 
ment controls in the latter part of the year. Regulatory measures 
instituted in 1950 are described in the Zinc chapter of Minerals 
Yearbook, 1950. 

Among the 1950 measures was National Production Authority 
Order M-15, effective December 1, 1950, which limited civilian 
consumers of zinc and zinc-metal products to an average quarterly 
consumption rate not to exceed 80 percent of their quarterly average 
as established in the 6-month period ended June 30, 1950. The same 
order specified that inventories should not exceed a 45-day supply or a 
“practicable minimum working inventory," whichever was less. 
On June 15, 1951, Order M-15 was amended to limit quarterly 
consumption of Special High-Grade zinc to 70 percent of that used 
in the base period, and allowable inventories of zinc and zinc metal 
products were restricted to 30 days or the ‘practicable minimum 
working inventory," whichever was less. On July 5 NPA issued 
a new Order M-9, which placed slab zinc under allocation effective 
August 1. Under this order no dealer or consumer couldaccept 
delivery of 20 short tons or more of slab zinc during any calendar 
month without an allocation authorization. 


DOMESTIC PRODUCTION 


Statistics on zinc production are compiled both on a mine and on a, 
smelter basis. The mine-output data, based upon the zinc content of 
ores and concentrates produced (adjusted to account for average 
smelting losses), form an accurate measure of domestic zinc output 
from year to year. Smelter production of slab zinc from domestic 
ores represents a more accurate figure of actual zinc recovery but 
usually differs from the mine figure owing to a time lag between mine 
or mill shipments and smelter production. Over a period of years, 
these variations tend to balance within the limits of statistical error. 


MINE PRODUCTION 


Zinc mining in the United States is centered largely in six areas— 
the Tri-State area of southeastern Kansas, southwestern Missouri, 
and northeastero Oklahoma; Tennessee-Virginia; Sussex County, 
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N. J.; St. Lawrence County, N. Y.; northern Illinois-Wisconsin; and 
the Western States (principally Montana, Idaho, Colorado, Arizona, 
New Mexico, Utah, Washington, Nevada, and California, in descend- 
ing order of production in 1951). 


TABLE 2.—Mine production of recoverable zinc in the United States, 1942-46 
(average) and 1947-51, by States, in short tons 


1942-46 
State (average) 1947 1948 1949 1981 
Western States and Alaska: 
FA A A 25 22 2 1 
DEA 30, 234 54, 644 54, 478 70, 658 * 52, 099 
California...--.-----0 socorro 5, 545 5, 415 5, 325 7, 209 9, 602 
Colorado..............................- 37, 637 38, 745 45, 104 47, 703 55, 714 
GE 84, 061 83, 06 86, 267 6, 555 78, 121 
Montana A ES 32, 524 45, 679 59, 095 54, 195 85, 551 
NOVAdA acusar 17,730 16, 970 20, 288 1 17, 443 
New Mexico........................... 6, 6 44, 103 41, 502 29, 346 45, 419 
(OS sdo) A A A T EE 3 
South Dakota..... ................-.. 43 19 20 | ES A PEA 
yr A A P EE 9 Vu E EEN, A PA 24 
A AS 38, 671 43, 673 41, 490 40, 670 34, 317 
Washington........-.................. 12, 305 18, 800 12, 638 10, 740 18, 189 
Otel RE 305,381 | 346,165 | 360,298 | 357,527 997, 383 
ST EE A a OQ —— ta A —— 
West Central States: 
APKAUSO8 WER 137 18 81 1 50 
CN MEN EDT 54, 52A 41, 497 85, 577 29, 433 8, 904 
TN A A ns rok .| 29,568 17, 074 6, 463 5, 911 11, 476 
Oklahoma.....-...--.2.- 2:12 22 2c 9 ses 98, 170 51, 062 43, 821 44, 033 3, 450 
VV ME 182, 408 | 109, 651 85, 892 79, 378 93, 880 
= —— | E À———— d  —_u—u——=4 
States east of the Mississippi River: 
el GE 7, 922 10, 078 12, 080 18, 157 21, 776 
Kentucky................- SE 435 508 039 035 , 457 
New Jersey..........................-. 82, 608 76, 871 76, 332 50, 984 62, 917 
New okee 36, 968 34, 116 34, 566 37,973 40, 051 
NK EE 37, 001 31, 212 29, 524 29, 788 38, 639 
Vaei/ All E ; 16, 788 16, 882 13, 166 7,832 
Wisconsin. AA eelere 18, 840 12, 224 7, 864 5, 205 15, 754 
Tota ins 196,222 | 181,792 | 177,787 | 156,208 189, 926 
 __ LL | A fr _ — ff fF 
Grand total.......................... 684,011 | 637,608 | 029,977 | 593,203 | 023,375 | 681,189 


Mine production of recoverable zinc (including that recovered as 
zinc pigments and salts directly from ore) increased to 681,000 tons in 
1951 or 9 percent above the 1950 total. This high output was achieved 
despite a 2-week shutdown of mines, mills, and smelters caused by a 
strike in the Western States in late August and early September. The 
combined Western States provided 58 percent (59 percent in 1950) of 


TABLE 3.—Mine production of recoverable zinc in the United States,! 1950-51, 
by months, in short tons 


Month 1950 1951 Month 1950 1951 
dJenugrg, --- -222-2 43, 60,086 || August......................- 56, 487 54, 546 
February.....................- 46, 827 64,512 .|| Beptember. .................. 54, 858 50, 382 
E WEE 51, 999 60, 795 || October...........--..---..-- 55, 937 60, 618 
Ap A A EE 49, 319 6, 27 November................... b, 482 57, 483 
BY MINOREM A M CMM 52, 166 e 22 December.................... 57, 403 57,041 
Ee 48, 53, 469 rbetsl, 623,375 | 681,189 


t Includes Alaska, 
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the total output, the States east of the Mississippi River 28 percent 
(28), and the West Central States — Arkansas, Kansas, Oklahoma, and 
Missouri—14 percent (13). 

Montana was the leading zinc-producing State, the output being 
the greatest since 1920, The production was chiefly from the Butte 
Hill area, the East Helena slag dump, and the Mike Horse and Jack 
Waite properties, 

Idaho, which has held first place in tons of zinc mined since 1943, 
yielded that position to Montana in 1951. About 96 percent of the 
State total came from the Coeur d'Alene region and most of the re- 
mainder from the Warm Springs district. 

Colorado exceeded its 1950 production by 22 percent. Mines in 
Eagle County produced 52 percent of the State zinc in 1951, San 
Miguel 17 percent, Lake 15 percent, and other counties 15 percent. 

izona zinc output declined 12 percent in 1951 owing to a decrease 
in output of zinc-lead ores from the Copper Queen mine at Bisbee. 

New Mexico output of zinc, the highest since 1944, was 55 percent 
above the 1950 production despite the strike throughout the year at 
the Hanover mine of New Jersey Zinc Co. 

Zinc output in Utah in 1951 was 8 percent higher than in 1950. 
ee United States and Lark property continued to be the largest 
producer, 

Zinc production in Washington was at an alltime high in 1951. The 
Grandview, Pend Oreille, Deep Creek, and Holden mines supplied 
98 percent of the State production. 

Zinc output in Nevada declined 19 percent as production from the 
Pioche district dropped from 19,650 tons to 14,350. Oxidized ores 
from operating mines and the former Metals Reserve Company Clark 
County stockpile were shipped to the Tooele, Utah, slag-fuming plant. 

California mine output of zinc increased 27 percent over 1950. The 
Darwin and Shoshone groups and the Afterthought and Penn mines 
supplied virtually the entire output. The Carbonate King mine pro- 
RE some oxidized zinc ore, which was treated at a slag-fuming 
plant. : 

Zinc production in the Tri-State district increased 14 percent in 
1951, largely in response to the substantial rise in lead and zinc con- 
centrate prices. 

Zinc production from mines in the States east of the Mississippi 
Riverin 1951 was 9 percent higher thanin 1950. The principal produc- 


A E baal wwe 
ALAN | ae 


SR DEDE 


FIGURE 1.—Mine production of recoverable zinc in the United States, 1943-51, 
by months. - 
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TABLE 5.—Mine production of recoverable zinc in the United States, in short 
tons, by districts that produced 1,000 tons or more during any year, 1942-46 


(average) and 1947-51 


1942-46 
District State (aver- | 1947 1948 1949 1950 1951 
age) 
Tri-State (Joplin regen). Kansas, southwestern |181, 406 [109,338 | 84,839 | 78,628 | 80,558 | 91, 553 
et, ege Okla- 
oma 

Summit Valley (Butte)...... Montana............- 12, 107 | 40,712 | 52,625 | 47,982 | 63,511 | 80, 500 
Coeur d'Alene............... A A 77,727 | 79,251 ,801 | 74,370 | 86,103 | 74, 989 
New Jorsey.................. New Jersey.......... 2, 608 | 76,871 | 76,332 | 50,984 | 55,029 | 62,917 

enttal. cucine desear New Mexico. ........ 41, 552 | 38, 155 | 35, 140 | 26,376 | 26, 897 1, 884 
8t. Lawrence County........ New ook AO A 36, 968 | 34,116 | 34,566 | 37,973 | 38,321 | 40,051 
Eastern Tennessee !.......... Tennessee............ 37,001 | 31,212 | 20,524 | 29, 788 | 35,320 | 38, 639 
Upper Mississippi Valley....| N Orthern Illinois,| 16,314 | 17,077 | 14,061 | 17,846 | 26,703 | 31,403 

Iowa,? Wisconsin. 
Red Ollff............. ous Colorado............. 20, 894 | 17,375 | 16,355 | 17,450 | 19,956 | 29, 200 
West Mountain (Bingham)..| Utah................- 17, 491 , 446 ,077 | 22,311 | 16,120 | 18,286 
Pioche... --------------- Nevada.............- , 254 | 14,362 | 18,612 | 18, 651 | 19,655 | 14,350 
Metaline..................... ashington.......... , 525 , 754 | 5,985 | 6,496 | 11,032 | 12, 753 
Park City region............. LK silis scis srno 10,076 | 10,956 | 10,320 | 8,359 | 7,425 | .10,209 
Verde (Jerome).............. ATIZONG PRA A AA 459 | 4,350 ; 10, 155 
Big AAA zen das 3,922 | 4,991 | 5,832 , 798 | 10, 416 » 
Kentucky Southern Illinois... od Southern | 5,883 | 5,728 ,422 | 6,541 | 6,642 9, 584 
ois. 

Upper San Miguel........... Colorado............. 1,170 | 2,067 | 3,486 | 6,004 | 8,881 9, 228 
California (Lcadville)........|..... e Ee 6,051 | 4,809 | 5,726 | 6,455 | 7,392 8. 144 
Austinville..................- Virginla.............- 16,819 | 16,788 | 15,882 , 166 |! 12,396 | ! 7,332 
Pioneer (UD ET CR Arizona.............- 2.74 M A AA A 2, 595 240 
Pima (Sierritas, Papago, |..... e 2:2 A 2,841| 4,727 | 5,758 | 7,177 | 5,802 5, 414 

Twin Buttes). 
COS0 A bce California............ 53 603 | 4,497 | 4,062 | 5,237 4,720 
Warren (Bisbee)............. Arizona.............. 10, 198 | 32, 646 | 27,669 | 35,393 | 20,707 4,511 
Harsháw. APP [seen d0:. sca cee ae 2, 614 006 | 2,875 | 2,94 4, 193 4,076 
Old Hat (Oracle).............]. -... jo (o A 2,907 | 3,427 | 3,796 | 5,195 , 608 3, 583 
Northport.................... Washington.......... 1,247 | 2,788 | 3,271 | 1,412 | 1,304 3, 496 
Tinto. A A AS Y AAA 2,8 3, 969 ,080 | 6,082 | 5,985 3, 410 
Cochise Egeter teen cesses Arizona.............. 901 | 3,143 | 2,875 | 1,760 | 1,025 3, 243 
Pioneer (Ríco)............... Colorado............. 3,666 | 3,433 | 3,180 | 1,354 | 1,365 2, 527 
Eureka (Bagdad)............ Arizona.............. 214 257 | 2,321 | 2,304 | 1,478 2, 504 
as and Clark | Montana............. 1, 431 748 | 3,417 | 1,463 | 2,358 2, 428 

ounties). 

Magdalena................... New Mexico......... 3,893 | 5,013 | 4,856 | 2,2 1, 677 2, 276 
Chelan Lake ?................ Washington.......... 1,431 | 1,000 | 3,289 | 22,724 [22,430 | 31,879 
Warm Springs. e Idaho................ 3,992 | 2,701 | 1,545 | 1,635 | 1,236 1, 860 
Rush Valley and Smelter | Utah................. 7,363 | 5,642 | 3,552 | 2,188 | 1,219 1, 608 

(Tooele County). 
Aravalpa....................- Arizona.............. 165 20 | 1,098 783 921 1, 404 
Heddleston.................. Montana............. 1,428 | 1,482 | 1,437 | 2,026 892 1,395 
Be Pine (Goodsprings)...| Neegndg 522 725 434 447 643 1, 332 

E A O olorado............. 763 1, 310 748 1, 029 961 1, 183 

Snotfels E Iu rus al E 416 (4) 815 | 1,053 $10 1, 094 
NR BEE E feste 340 | 1,681 | 1,983 | 1,456 963 1,011 
Campo Seco.................. Californía............ 1,229 | 2,350 |........ 363 326 884 
Breckenridge.............-..- olorado........-..-. 476 | 1,279 171 362 427 366 
e eU LOREM] Ufa hood ech eee 149 987 786 | 1,004 374 341 
Flat Creek................... California............ 1,080 | 1.707 A oes becuase 305 
Pinos Altos.................- New Mexico......... 319 724 | 1,056 243 144 213 
Ten AR TA Colorado............- 1,546 | 4,587 | 10,33 9, 716 9 16 
Cow Creek §.......-...-..... Californiía............ 36 |........ (4) (4) (4) (4) 
Smelter (Cascade County)...| Montang len ln elen 7 E EE A 


1 Includes very small quantity produced elsewhere in State. 


2 No production in lowa since 1917. 
Includes Peshastin 


Creek and Wenatchee River districts. 


4 Quantity withheld to avoid disclosure of individual company operations; 


5 This district is not listed in order of 1951 output. 
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ing mines were the Franklin and Sterling Hill mines, New Jersey; the 
Balmat mine, New York; the Mascot No. 2 mine, Tennessee; the 
Edwards mine, New York; the Davis-Bible group, Tennessee; the 
Bautsch mine, Illinois; the Calumet mine, Wisconsin; the Austinville 
mine, Virginia; and the Grasselli mine, Tennessee. These nine 
mines or mine groups furnished 82 percent of the zinc mined east of the 
Mississippi River. | 

The 25 leading zinc-producing mines in the United States in 1951, 
listed in table 4, yielded 60 percent of the total domestic zinc output; 
the 3 leading mines produced 25 percent and the 6 leading mines 
35 percent, 

Detailed information on the production of mines and mining districts 
in the United States may be found in the chapters of this volume 
dealing with the mine production of gold, silver, copper, lead, and 
zinc in the various States. 


SMELTER PRODUCTION 


During 1951, 18 primary zinc-reduction plants were in operation; 
9 operated with horizontal retorts exclusive , 4 with vertical retorts 
exclusively (1 electrothermic), and 5 with electrolytic methods. 

Horizontal-Retort Plants.—The total number of retorts reported at 
horizontal-retort primary plants in 1951 was 54,624, the same as in 
1950. Of the total retorts reported, 52,484 were in use at the close of 
1951, again the same as in 1950. 

Vertical-Retort Plants.—Four vertical-retort continuous distilling 
plants operated during 1951. The total number of vertical retorts 
increased from 88 on December 31, 1950, to 89 at the end of 1951. 
At the close of 1951, 84 vertical retorts were in operation. 

Electrolytic Plants. —Five electrolytic zinc-reduction plants were in 
operation during 1951. There was a total of 3,370 cells at the plants 
on December 31, 1951, of which 3,340 (99 percent) were in operation. 
The number of cells at the end of 1950 was 3,360, of which 3,322 (99 
percent) were operating. | 

Smelting Capacity.—Irrespective of additions or subtractions of 
smelter recovery units, statistics on domestic smelting capacity vary 
from year to year, owing to changes in metallurgical practices among 
the various plants. According to reports to the Bureau of Mines, the 
zinc-reduction plants in the United States on December 31, 1951, had 
a stated annual capacity of 1,082,610 tons of slab zinc under normal 
operating conditions, allowing for necessary shutdowns for repairs. 
This figure, which compares with a 1,044,000-ton reported capacity 
at the end of 1950, indicates that 1951 output was 86 percent of capac- 
ity. Horizontal- and vertical-retort plants operated at 86 percent of 
a stated 650,900-ton capacity (86 percent of a 619,000-ton capacity in 
1950), electrolytic plants at 90 percent of a 375,000-ton capacity (93 
percent oí 369,000-ton capacity in 1950), and secondary smelters at 
57 percent of a 56,710-ton capacity (69 percent of a 56,000-ton capac- 
ity in 1950). | 

Waelz Kilns and Slag-Fuming Plants.—During 1951 there was no 
change in the companies operating Waelz kilns or slag-fuming plants 
(see Minerals Yearbook, 1950, p. 1288, for a list of such Qu aren 

The four slag-fuming plants in 1951 treated 606,116 tons of hot and 
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cold slag, which yielded 108,140 tons of oxide fume containing 74,672 
tons of recoverable zinc. Corresponding figures for the four operating 
plants in 1950 were 652,172, 102,826, and 63,522 tons, respectively. 

Expansion of slag-fuming facilities planned, as of the end of 1951, 
included capacity for 7,200 tons of recoverable zinc at the Hercula- 
neum, Mo., smelter of the St. Joseph Lead Co., and 10,000 tons of 
recoverable zinc at the Selby, Calif., smelter of the American Smelting 
& Refining Co. 

Active Zinc-Reduction Plants.—In July 1951 the New Jersey Zinc 
Co. began full-scale continuous operation of the first Sterling fur- 
nace ? at its Palmerton, Pa., smelter. The patented process is a new 
method of smelting zinc ores using an electric arc to generate heat 
for the reduction. When an iron-bearing zinc ore, such as that from 
the Sterling Hill, N. J., mine is being smelted, 95 percent of the zinc 
is recovered in the condensers, and the iron is tapped from the fur- 
nace as pig iron. The process is equally well adapted to marmatitic 
zinc ores when roasted. Overall power consumption approximates 
3,000 kw.-hr. per short ton of slab zinc produced. 

In West Virginia the Matthiessen & Hegler Zinc Co. took over 
operation of the plant at Meadowbrook formerly operated by E. I. 
Du Pont de Nemours & Co. Otherwise, there was no change during 
the year with respect to zinc-reduction plants operating in the 
United States. (See Minerals Yearbook, 1950, pp. 1289 and 1290, 
for a list of such plants.) 


SLAB ZINC 


The output of primary slab zinc in 1951 was 5 percent above 1950 
production and the highest since 1943. Output from domestic con- 
aan increased 6 percent and that from foreign concentrates 

ercent. 

roduction of redistilled slab zinc decreased 27 percent from the 
record output established in 1950. Of the 48,657 tons of redistilled 
secondary slab zinc produced in 1951, 16,251 tons (33 percent) was 
produced at primary smelters and 32,406 tons (67 percent) at secon- 
dary plants. 

The output of remelted secondary slab zinc is not included with 
that of redistilled metal. In 1951 the quantity of slab zinc recovered 
by remelting purchased scrap was 4,454 tons (7,243 tons in 1950). 
Zinc rolling mills and other substantial consumers of slab zinc recover 
large quantities of zinc from scrap generated in their own plants, but 
metal so recovered is excluded from Bureau of Mines canvasses. 

In addition to redistilled and remelted unalloyed secondary zinc, a 
large quantity of secondary zinc is recovered each year in the form of 
alloys, zinc dust, zinc pigments, and zinc salts. Additional informa- 
tion on secondary zinc is given in the Secondary Metals—Nonferrous 
chapter of this volume. 

Strikes caused some production losses but did not impair output as 
seriously as in some years. The strike of mine, mill, and smelter 
workers in the Western States from August 23 to September 6 cur- 
tailed output in that area. Several other strikes of short duration at 
zinc-reduction plants curtailed production of slab zinc slightly. 


3 Handwerk, E. O., Mahler, G. T., and Fotterolf, L. D., The Sterling Process: Jour. Metals, vol. 4, 
No. 6, June 1952, pp. 581-586. 


ZINC 1327 


TABLE 6.—Primary and redistilled secondary slab zinc produced in the United 
States, 1942-46 (average) and 1947-51, in short tons 


Redistilled | UGES zino 
Year. From From secondary I 
domestic | foreign Total y ing) 
ores ores g 

1942-46 (average).....................-...- 544, 990 1 294, 271 830, 261 48, 841 888, 102 
pi y A EE 510, 058 292, 437 802, 495 59, 542 862, 037 
lr WEE 537, 249, 708 787, 764 62, 320 850, 084 
lr BEE 591, 454 223, 328 814, 782 i 869, 823 
lr EE H 588, 291 1 256, 176 843, 467 66, 970 910, 437 
LN AA A e REC 821, 826 259, 807 881, 633 48, 657 930, 290 


1 Includes a small tonnage of foreign slab zino further refined into high-grade metal in the United Statos. 


Of the 1951 output of primary zinc, 62 percent was distilled and 38 
percent produced electrolytically. 

Production of Special High Grade, Brass Special, and Prime West- 
ern. slab zinc increased 4, 29, and 1 percent, respectively, in 1951. 
Production of the Selected grade was over three times that of 1950. 
Output of Regular High Grade and Intermediate declined 9 and 4 
percent, respectively. Of the total 1951 output (comparable 1950 
figures in parentheses) 41 percent (41) was Prime Western, 30 per- 
cent (30) Special High Grade, 19 percent (21) Regular High Grade, 
7 percent (5) Brass Special, 2 percent (2) Intermediate, and 1 percent 
(less than 1) Selected. 


TABLE 7.—Distilled and electrolytic zinc, primary and secondary, produced in 
the United States, 1942-46 (average) and 1947-51, in short tons 


CLASSIFIED ACCORDING TO METHOD OF REDUCTION 


Redistilled secondary 1 
Electro- 
ry mary | ary smelt- 
smelters ers 
1042-46 (average). ......-.....---.-.------- 290, 299 648, 962 21, 930 26, 011 888, 102 
TORT AAN A E NONI HUP EHE 295, 520 506, 975 ; 37, 449 862, 037 
NUS E A A A NR CHRIS IA 312, 477 475, 287 28, 070 34, 250 l 

A A 326, 152 , 830 22, 782 32, 259 869, 823 
A , 0 501, 382 28, 411 38, 559 910, 437 


LOG A eet eg 336, 087 545, 546 16, 251 82, 400 930, 200 


CLASSIFIED ACCORDING TO GRADE 


Grade A Grades O and D 
ear rme- rime n 
Special Regular 
High Grade | High Grade| ate) ec | Selected | Western) 


(99.09% Zn) | (Ordinary) 


LPS | AO [eat nC Ao | A || AA 


1942-46 (aver- 
age) 


a 246, 445 235, 569 56, 511 74, 738 20, 541 255, 298 888, 102 

1947. ..........- 239, 274 190, 429 6, 812 61, 104 12, 321, 574 802, 037 
ES 248, 346 190, 482 , 892 45, 946 4, 723 315, 695 , 084 
1949............ 230, 576 200, 651 21, 513 56, 388 2, 585 , 130 869, 823 
JN AAA 271, 678 192, 075 21, 571 46, 730 4, 021 374, 302 910, 437 
1951.......-...- 281, 571 175, 499 20, 794 60, 511 18, 4904 378, 481 930, 290 


1 Forítotal production of secondary zinc, see chapter on Secondary Metals—Nonferrous. 
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Montana continued to be the largest producer of primary slab 
zinc in 1951; Pennsylvania and Oklahoma were in second and tbird 
places, respectively. Of the States for which production statistics 
may be shown separately, Illinois, Idaho, and Arkansas occupied the 
next three positions. As usual, in Montana and Idaho slab zinc was 
produced by electrolytic methods only. In Illinois and Texas both 
electrolytic and distilled zinc metal were recovered, whereas in all 
other States zinc was produced by distillation exclusively. 


TABLE 8.—Primary slab zinc produced in the United States, by States where 
smelted, 1942-46 (average) and 1947-61, in short tons 


Texas Total 


Penn- 
Arkan- Okla- 
Year <a Idaho | Illinois | Montana homa LUN 


— | ———À—M— | ce? Lengelsheim m | o | e PÀ— 


erm (average)..| 31, 363 | 37, 110 | 156, 280 | 204, 275 | 98, 414 | 207, 051 
1 


AA 17, 158 | 41,801 | 113, 192 | 197, 453 | 128, 398 | 193, 524 
1048... aee 15,586 | 42, , 229 | 207, 717 | 137, 844 | 171, 276 
A 17, 116 | 41, 854 ,823 | 216,578 | 157, 650 | 156, 920 
EE eege 20, 688 | 53, 922 | 108,301 | 216, 104 | 145, 117 | 162, 539 
1951.....: eee ee 21, 776 | 54, 468 | 108, 544 | 208, 482 | 161,247 | 189, 177 


1 Includes Missouri, 1943-44 and 1947-51. 


BYPRODUCT SULFURIC ACID 


Sulfuric acid made from sulfur dioxide gases produced in roasting 
zinc blende (sphalerite) is an important byproduct of zinc smelting. 
To utilize a larger proportion of their acid-producing capacity, some 
plants also consume large quantities of native sulfur. Combined 
production of sulfuric acid from both these sources (see table 9) 
increased 5 percent in 1951. 


TABLE 9.—Sulfuric acid (basis, 100 percent) made at zinc-blende roasting 
plants in the United States, 1947-51 


Made from zinc-blende d Made from native sulfur 


Y ear Value 2 
Short tons Value 2 Short tons | "Value? Short tons A 
verage 
Total per ton 
E Y 28k 508, 703 | $8, 001, 205 266, 104 | $3, 556, 281 864, 807 |$11, 557, 486 $10. 38 
1948.............- 529, 478 | 7,478,271 233,099 | 3,292,201 762, 577 | 10,770, 532 10. 97 
1940... orsi e 476,032 | 7,276, 481 130, 592 | 1,992, 423 607,524 | 9,208,904 11.85 
¡AO 609,571 | 8,829, 236 243,743 | 3,530, 464 853,314 | 12,359, 700 11. 25 
195l.....--------- 635, 948 | 10, 218, 400 261,106 | 4, 195,451 897,054 | 14, 413, 851 12, 48 


1 Includes acid from foreign blende. 
2 At average of sales of 60° B. acid. 


ZINC DUST 


Production of zinc dust in 1951 totaled 31,695 tons, a 10-percent 
increase over 1950 output. Zinc powder and blue powder are not 
included in Bureau of Mines production totals; the zinc dust included 
is restricted to commercial grades that comply with close specifications 
as to percentage of unoxidized metal, evenness of grading, and fineness 
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of particles. The zinc content of the dust produced in 1951 ranged 
from 95.00 to 99.70 percent and averaged 97.71 percent. Shipments of 
zinc dust, which totaled 31,054 tons—590 tons of which went to foreign 
countries—were slightly below production. Producers' stocks of zinc 
dust rose from 424 tons (revised) at the beginning of the year to 726 
tons at the end. 

The average price of zinc dust shipped to domestic consumers in 
1951 was 21.2 cents a pound compared with 16.6 cents in 1950. The 
raw materials used to manufacture zinc dust are reviewed in the 
Secondary Metals—Nonferrous chapter of this volume. Most of the 
production is from zinc scrap (principally galvanizers’ dross), but some 
is recovered from zinc ore, slab zinc, and as a byproduct of zinc 
refining. | 


TABLE 10.—Zinc dust! produced ei Be tie Seege 1942-46 (average) and 


Value Value 
Short Short 
tons Average Year tons | Average 
Total per Total per 
pound pound 
-| 25,951 | $5, 346, 423 $0. 103 || 1949...............- 22,776 | $6, 195, 072 $0. 136 
30,602 | 7, 589, 296 .124 || 1950................ 28, 922 | 9,602, 104 . 166 
32, 217 | 10, 051, 704 . 156 || 1951................ 31,605 | 13, 438, 680 . 212 
1 Al produced by distillation. 


ZINC PIGMENTS AND SALTS 


The principal zinc pigments are zinc oxide and lithopone, and the 
principal salts are the chloride and sulfate. These products are manu- 
factured from various zinc-bearing materials, including ore, metal 
scrap, and residues. Details of the production of zinc pigments and 
salts are given in the Lead and Zinc Pigments and Zinc Salts chapter 
of this volume. 


CONSUMPTION AND USES 


According to reports from approximately 700 plants, 933,971 tons of 
slab zinc was put into process in 1951, 3 percent less than the record 
quantity of 1950. Receipts at consumers’ plants in 1951 were 
919,617 tons. 

Galvanizing continued to be the largest field of zinc use in 1951, 
accounting for 43 percent of the total consumption of slab zinc; the 
quantity so consumed during the year was 9 percent less than the 
record high used in 1950. The use of slab zinc for zinc-base alloys 
(largely die castings), the second largest application of the metal, was 
the Hilos on record, exceeding the previous peak established in 1950 
by 2 percent. Consumption of slab zinc for the manufacture of brass 

roducts increased 3 percent over 1950 to the highest point since 1946 
but was well below the average of the World War II period. The low 
level of slab zinc consumption in brass in the postwar period is 
attributed to the abnormal flow of brass scrap to the mills. 
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TABLE 11.— Consumption of slab zinc in the United States, 1947-51, by industries, - 
in short tons ! 


Industry and product 1947 1948 1949 1950 1951 
Galvanizing: 3 
Sheet and strip.......................- 115, 147 120, 360 146, 923 188, 406 144, 329 
Wire and wire rope.................... 49, 726 49, 006 39, 231 47, 317 51, 702 
Tubes and pipe........................ 77, 238 81, 874 78, 030 91, 877 79, 221 
Nd ale -. 2 clo A 10, 407 14, 037 11, 487 15, 948 21, 186 
Other: A 108, 749 104, 792 75, 209 98, 138 103, 751 
Total galvanizing.................... 361, 327 370, 969 350, 880 441, 686 400, 279 
Brass products: 
Sheet, strip, and plate................. 50, 212 51, 813 43, 157 68, 737 67, 815 
Rod and wire........-....---------...- 34, 653 32, 076 23, 651 43, 413 46, 056 
Dee A he T 15, 488 15, 890 12, 816 17, 385 15, 927 
Castings and billets................... 3,155 4, 228 2, 620 4,170 7, 098 
Copper-base ingots.................... 7, 299 3, 546 2, 701 4, 081 5, 743 
Other copper-base products...........- 1, 540 1, 587 589 1, 587 653 
Total brass products................. 112, 347 109, 140 85, 534 139, 373 143, 292 
Zinc-base alloy: 
Die castings. ................- ld 210, 214 230, 995 199, 685 285, 022 232, 812 
Alloy dies and rod....................- 3, 802 8,171 2, 024 2, 929 11, 185 
Slush and sand castings... ............. 453 462 492 1, 576 2, 487 
Total zinc-base alloy................. 214, 469 234, 628 202, 181 289, 527 206, 434 
Rolled zinc................................ 70, 680 76, 672 55, 200 68, 444 64, 085 
ae, EE 18, 376 15, 657 10, 262 18, 187 18, 223 
Other uses: 
Wet batterles.......................... 1, 462 1, 368 1, 359 1, 527 1, 749 
Desilverizing lead....................- 2, 687 2, 654 2, 448 2, 947 -2, 186 
Light-metal alloys..................... 607 1, 125 1, 060 1, 356 3, 132 
¡A A A 4, 405 5, 522 2, 887 4, 087 4, 591 
Total other uses....................- 9, 161 10, 669 7, 754 9, 917 11, 658 
Total consumption t........-........ 786, 360 817, 735 711, 841 967, 134 933, 971 


1 Excludes some small consumers. 

2 Includes zinc used in electrogalvanizing and electroplating, but excludes sherardizing. 

3 Includes zinc used in making zinc dust, bronze powder, alloys, chemicals, castings, and miscellaneous 
uses not elsewhere mentioned. 

4 Includes 3,577 tons of remelt zinc in 1947, 3,141 tons in 1048, 2,394 tons in 1949, 3,035 tons in 1950, and 
4,505 tons in 1961. 


The quantity of slab zinc consumed for rolled products in 1951 
decreased 6 percent from the 1950 figure. In addition to slab zinc, 
the rolling mills remelt and reroll the metallic scrap produced from 
their fabricating operations. The scrap so treated in 1951 amounted 
to 11,627 tons compared with 13,841 tons in 1950. Purchased zinc 
scrap, in the form of zinc clippings, old zinc scrap, and engravers’ 
plates, totaling 3,799 tons, was melted and rolled in 1951 (4,516 tons 
in 1950). Production of rolled zinc from both slab zinc and purchased 
scrap was 66,088 tons, a decrease of 6 percent from the 1950 total. 
Inventories of rolled zinc were 2,006 tons on December 31, 1951, 
compared with 1,411 tons (revised figure) on the same date in 1950. 
In addition to the actual shipments of 52,557 tons of rolled zinc in 
1951, the rolling mills processed 24,563 tons of rolled zinc (including 
that which was remelted and rerolled) in manufacturing 13,473 tons 
of semifabricated and finished products. 


ZINC | 1331 


TABLE 12.—Rolled zinc produced and quantity available for consumption in the 
United States, 1950-51 


1950 1951 
Value Value 
Short Short 
tons Average | tons Average 
Total per Total per 
pound pound 
uction: 
Sheet zinc not over 0.1 inch thick. ....| 18, 436 | $8, 805, 695 $0. 239 | 17, 535 |$10, 536, 341 $0. 300 
Boiler plate and sheets over 0.1 inch 
thik eer wees AI 377, 778 204 | 2,211 | 1,112,648 252 
Strip and ribbon zinc !................ 18, 335, 444 186 | 44, 713 | 21,057, 114 236 
, rod, and MSS ME MS A 849, 581 275 | 1,629 e 014, 311 
Total rolled zinc. ................... 28, 368, 408 .202 | 66,088 | 33, 720, 330 . 255 
steak MIU A ESETT 92, 862 . 220 149 S . 283 
EXDOLU. EEN 1, 496, 158 .227 | 4,868 | 3,120,189 . 821 
Available for consumption................] 67,652 |............]-......... 00,774 A enr RAE 
Value of slab zino (all grades Ee A AA IS E -N WE, EE . 182 
Value added by rolling....................|.......-|----.----.-- 060 |........]...-.-...... Bue 


1 Figures represent net production. In addition 13,841 tons of strip and ribbon zino in 1950 and 11,627 tons 
in 1051 were rerolled from scrap originating in fabricating plants operated in connection with zinc rolling 


Table 13 shows the six commercial grades of refined slab zine and 
purchased remelt spelter consumed by the various industries in 1951. 
Of the 933,971 tons of domestic and way te zinc consumed, 41 percent 
was Prime Western, 38 percent Special High Grade, and 14 percent 
Regular High Grade, compared with 44, 34, and 14 percent, respec- 
tively, in 1950. All grades of zinc were used for galvanizing. Prime 
Western was the principal grade used ia the hot-dip process, the higher 

ades being used chiefly for Ge ee Rigid specifications 
in brass manufacture necessitate the use of high-purity metal, 76 
p of the total used in this industry ia 1951 being of the 2 highest 
grades. 


TABLE 18.— Consumption of slab zinc in the United States in 1951, by grade and 
industry, in short tons 


Prime 
Special | Selected) Western 


12, 033 
11, 823 
50 


17, 187 
19 
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CONSUMPTION OF SLAB ZINC BY GEOGRAPHIC AREAS ? 


The geography of slab zinc consumption is available in detail only 
since 1940. During the 12-year period through 1951, substantial 
shifts occurred, largely as a result of conversion to war production in 
1940-41 and reconversion to peacetime consumption in 1945-46. The 
distribution of slab-zinc consumption by geographic divisions and 
States, both total and for individual uses, is shown in tables 14 to 20. 

Consumption of Slab Zinc for All Uses.—During the period 1940-51 
Illinois ranked first among the 42 zinc-consuming States and the 
District of Columbia, with an annual average of 139,376 tons. Since 
1945 Ohio has been in second place. Connecticut, the second largest 
consuming State during the World War II period owing to the large 
quantities of zinc consumed in the brass plants of the State, has since 
dropped to fourth place. Pennsylvania has held either second or 
third place since 1940. The greatest concentration of slab-zinc con- 
sumption is in the region comprising Illinois, Indiana, Michigan, 
Ohio, and Wisconsin. This area, which has consistently ranked first 
in zinc consumption since 1940, uses nearly half the total quantity 
of slab zinc consumed annually in the United States. The region of 
least consumption is the Mountain States, including Arizona, Col- 
orado, Idaho, Nevada, New Mexico, and Utah, which have consumed 
less than 0.3 percent of the total. ` e 

Consumption lof [Slab !Zine'[for Galvanizing.—The iron and steel 
industry, the largest consumer of slab zinc, uses it for galvanizing or 
rustproofing sheets, wire, tube and pipes, building and pole-line 
hardware, railway-signal equipment, chains, bolts, screws, and a multi- 
tude of other items. The principal iron- and steel-producing States 
are thus also the principal consumers of zinc for galvanizing. From 
1940 through 1943 Pennsylvania ranked first among the 34 States 
that consumed zinc for this purpose. In 1944 Ohio displaced Pennsyl- 
vania and retained the top position in the succeeding years through 
1951. The greatest concentration of zinc consumption for galvanizing 
is in the region comprising Illinois, Indiana, Ohio, and Pennsylvania, 
which consumed 62 percent of the average annual domestic total for 
this use in 1940-45, In 1946 total zinc used for galvanzing in these 
States rose to 65 percent but declined to 63 percent in 1947 and 1948, 
61 percent in 1949, 59 percent in 1950, and 58 percent in 1951. 


3 This section is based partly on a detailed study by Ransome, Alfred L., Consumption of Slab Zinc in 
O thie ae States by Industries, Grades, and Geographic Divisions, 1940-45: Bureau of Mines Inf. Cire. 
, , pp. 


ZINC 1333 


TABLE 14.—Consumption of slab zinc in the United States, 1944-48 (average) 
. "and 1949-51, by geographic division and State ! 


1944-48 
| (average) 1949 1950 1951 
Geographic division and State Se L] IMM 
; Short Short Short Short 
tons Rank tons Rank tons Rank tons Rank 
I. New England: 

q AAA IA 85, 019 4 | 40, 948 5 | 70,115 4 | 69, 926 4 
Massachusetts...................... 12, 752 15| 7,4 16 a 16 | 9,745 15 
ld Stn 497 27 31 31 95 36 
New Hampshire. ................... 136 32 V 34 (2) 36 (2) 37 

Rhode Island.....................-. 206 31 3 30 (2) 28 (2) 
Otel EE 98, 610 3 | 48, 650 4 | 80,014 3 | 80, 348 3 

II. Middle Atlantic: 
New Jersey.........................- 20, 007 ]1 | 19,084 12 | 23,231 12 | 21, 517 12 
New d EE 45, 544 6 | 39, 619 6 | 55,070 7 | 57,809 6 
Pennsylvania....................... 122, 463 3 |105, 308 3 |139, 400 3 |137, 056 3 
Total <a a 188, 974 2 |164, 011 2 ¡217, 701 2 |216, 382 2 
ILL South Atlantic: 
DOA AA A PO A A O, A PR (2) 31 
District of Columbia. ............... 77 36 21 32 (3) 34 2) 36 
al e TEE 88 8b A A E A 33 
iaa 2,078 19 1,703 20 | 2,164 21 1, 689 23 
es ON aie I DE 2A, 355 9 | 26, 525 9 | 36, 649 10 | 28,878 9 
South Carolina...................... 112 33 A AA (Y | 32|L.......1...... 
A E E 521 26 207 27 207 30 3 32 
West Virginia. ...................... 23, 150 10 | 25,604 11 | 29, 736 11 | 25,616 10 
VV WEEN 50, 381 4 | 54, 210 3 | 68, 825 4 | 57,032 4 
IV. East North Central: 

OMS EEN 146, 538 1 |131, 619 1 |183, 957 1 |167, 937 1 
EE 65, 806 5 | 52, 837 4 | 67, 449 5 | 58, 191 5 
Michigan........................... 44, 032 7 | 32,205 7 | 57,017 6 | 55,804 7 

pi MT PDT 124, 957 2 1123, 903 2 |152, 008 2 1158, 685 2 
Wisconsin.............-------------- 20, 0 12 | 9,162 15 | 13, 762 14 | 13, 961 14 

Total ic dias 401, 395 1 1349, 776 1 |474, 183 1 |454, 628 1 

V. East South Central: 

ING E MP OE 18, 531 13 | 26, 383 10 | 37, 061 9 | 25, 502 11 
Kentucky........................... 7, 904 16 | 9,781 14 d 15 Lk 16 
ennesso0..................- eee ese ree 1, 101 800 25 2 23 (3 25 
a A uere ee 27, 086 5 | 37,024 5 | 48, 808 5 | 35, 206 6 

VI. West North Central: 
OW Biot seins ecl en d ales eects 6, 708 17 | 4,600 17 | 4,680 17 | 4,480 18 
tee 34 1 33 (2) 33 (2) 30 
Minnesota... ...............-.-. e 3, 073 18 | 2,970 18 | 4,250 18 | 3,798 19 
o TE 15, 088 14 | 13, 166 13 | 16, 500 13 | 19, 472 13 

Nebraska. .......................... ; 22 | 1,587 21 (3) 22 

Total ss os oe eit Ea 26, 884 6 | 22, 342 7 | 27, 122 7 | 20, 517 7 

VII. West South Central: 

O A EE A A A A addis 2) 30 
Louisiana. ....................-.-.-- 252 20} (2) 20 722 20 V 27 
Oklahomae..........................- 765 25 O 2 1, 261 3 22 

EXE c eco deca carios 2, 044 20 1, 836 19 | 3,289 19 | 4,959 17 

TOV A A chess ose eee 3, 061 8 | 3,014 8 | 5,272 8 | 7,885 8 

VIII. Mountain: 

ATİZON8. EE 19 39 A AA A dE 2 34 
Colorado............................ 1, 523 21 VM 2 2, 474 20 3 21 
A O ados 215 30 2 26 (2) 27 2 29 
Neger 29 DL PA |e vests A A A GEES 

[C WEE 38 37 (3) 35 (2) 35 Q) 38 

Total- A uod uasa: 1, 824 9 1, 851 9 | 3,100 9 | 3,038 9 

IX. Pacific: 

California..........-.--.-...-..---.- 24, 830 8 | 27,305 8 | 37, 525 8 | 41,898 8 
A EE 493 28 245 28 244 29 | 1,051 26 
Washington........................- 1, 172 24 | 1,019 23 | 1,245 25 | 2,481 20 

ak WEE 26, 495 7 | 28, 569 6 | 39, 014 6 | 45, 430 5 

Grand total!...................... 824, 710 |...... 709, 447 |...... 964, 099 |...... 929, 466 |_..... 


1 Excludes remelt zinc and some small consumers of slab zinc. 
2 Nominal quantity consumed included with subtotal for division, as Jess than 3 companies reported. 
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TABLE 15.—Consumption of slab zinc for galvanizing in the United States, 
1944-48 (average) and 1949-51, by States ! 


1944-48 
cu (average) 1049 1950 1951 
State gra de SS mm ——HH Oe 
vision | Short Short Short Short 
tons Rank tons Rank tons Rank tons Rank ` 

Alabama.................. V 18, 442 7 25, 918 5 36, 520 4 24, 827 6 
California................. IX 14, 138 8 13, 493 8 21, 208 8 23, 756 8 
Colorado.................. VTII 1,475 20 (2) 20 (3) 19 (2) 19 
Connecticut. ............. I 8, 579 15 1, 843 16 3, 003 17 3, 241 17 
al TEE III 87 E PAR EUROS cee oe ete! VM 28 
Georgia. .................- 2, 072 18 3) 18 Q) 20 2 22 
MOS E ON IV 38, 218 3 43, 430 3 55, 276 3 46, 510 3 
Messe IV 25, 539 4 25, 113 35, 375 6 31, 570 4 
IOWU cas decena cucu cuss VI 124 30 3) 30 30 27 
Kentucky................ V 7,334 9 2 9 (1) 9 7,945 9 
Loulisiana................. VII 246 27 2 26 7 2 } 24 
IR I 468 25 3 (2) 29 2 31 
Maryland................ III 19, 612 6 26, 196 4 36, 136 5 23, 486 5 
Massachusetts............ I , 615 10 4, 12 5, 460 11 5, 530 13 
ichigan..............-.. IV 4, 259 13 2, 15 4, 446 13 6, 481 12 
Mannesota................ VI , 069 16 14 4, 250 14 ) 6 
MissourL................. VI 4, 041 14 3, 472 13 4, 087 15 720 10 

Nebraska. ...-.-...-.-.-.- VI 25| 28) ( 2| (8) al o 
New Hampshire.......... 1 73 "5 9 EA A IA E ER A 
New Jersey............... II 5,047 12 , 10 4, 546 12 5, 519 14 
New York................ II 5, 810 11 4, 382 11 6, 031 10 , 619 11 
a E E IV 8, 1 | 78,663 1| 88,629 1| 79,149 1 
Oklahoma. ..............- VII 752 23 ) 21 1, 261 21 2) 20 
Oregon ..................- Ix 486 24 2 229 26 238 29 
Pennsylvania............. D 60, 286 2 67, 230 2 79, 344 2 73, 559 2 
Rhode Island............. I 198 29 OI 28 2 25 (2) 25 
South Carolina........... III 96 BL EEEE EOE 2 Ol D AA VE 
Tennessee. ..............- V 937 22 2) 2 22 23 
o EE VII 1,491 19 g 19 3, 251 16 4, 431 15 
A ae VIII 84 LAKE DE EE, A PA AA 
Vir EAS A III 413 NB, VER 185 28 Q) 30 
Washington. ............- IX 21 VM 22 1, 041 3) 21 
West Virginia............. III 21,159 5 3 7 29, 187 7 24, 701 7 
Wisconsin.......-.......- IV 2, 745 17 1, 806 17 , 505 18 3,155 18 
WK WER AA 338, 065 |...... 3 348, 983 |...... 3 430, 368 |...... 3 397, 790 |...... 


1 Excludes remelt zinc. Includes zinc used in electrogalvanizing and electroplating, but excludes sherar- 


g. 
1 Quantity withheld to avoid disclosure of individual company operations. : 
3 Includes States not individually shown (footnote reference 2). ! 


Consumption of Slab Zinc for Brass Products.—From 1940 through 
1951 Connecticut has ranked first among the States consuming slab 
zinc for brass products; but, owing to the wartime demand for brass 
and the construction of new plant facilities, there has been some 
change in the rank of the other leading States. In 1940 Michigan 
was in second place, followed by New York, Illinois, Ohio, and 
Pennsylvania, whereas in 1951 Illinois ranked second, with Michigan 
in third place, followed by Ohio, New York, and Wisconsin. 
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TABLE 16.—Consumption of slab zinc for brass products in the United States, 
1944—48 (average) and 1949—51, by States ! 


1944-48 
deo- (average) 1949 1950 1951 
State ES hic q¿_ _— «o 
i on | Short Short Short Short 

tons Rank tone Rank tons Rank tons Rank 
Alabama...............-.- v 88 15 (2) 13 4 1 (2 12 
alifornia................- IX 1, 500 1 043 11 1,311 11 1, 927 11 
Colorado.......----------- VIII 41 e) 15| ®© 1 (2) 17 
Connecticut.............. I 76, 644 1 34, 615 1 59, 837 60, 055 1 
Delaware................. HI L2: | A AS, A De d 15 
District of Columbia...... III 7 16 Q) 16 Q) 16 3 18 
Florida..................- III 1 Oe. AAA A A A centes 
Georgia................... III 6 26 (2 23 (2 (3) 26 
Ilinois.................... IV 24, 661 2 12, 297 2 16, 978 2 16, 460 2 
Indiana.. ër ere er er e e ab e e mm op zm ep e e IV 7, 220 9 , 9 9, 183 9 4, 23 9 
YJowa..:................... VI 2 a0 AA PA DEE EH d 28 
TEETE td VI 47 18 2 20 (3) 19 3 23 
Kentucky................ v 25 21 2 WA EE, MA d 16 
Sine... EE 1 5 27 3 26 (3) 24 3 29 
Maryland................ III 4, 684 10 9 12 513 12 (2) 13 
Massachusetts............ I 4, 468 11 2, 100 10 2, 785 10 2, 973 10 
Michigan................. IV 19, 703 - 3 8, 642 3 15, 084 14, 649 3 
Minnesota...............- VI 9 p. a vc RA AA SES EEN Rp 
Missouri.................. VI 233 13 3 14 Q) 15 43 19 
Nebraska................. VI 4 28 3 EE maven dl DEE GREG 
New Hampshire.........- I 54 17 17 (2) 22 (3) 21 
New Jersey..............- II 7, 946 8 3, 481 8 4,077 8 5, 666 8 
New York...............- II 14, 917 5 6, 805 4 9, 027 5 9, 390 5 
bes eee EE IV 15, 557 4 5,712 5 11,016 4 10,831 | 4 
Oregon. .................- Ix 4 25 j 21 (4) 18 4) 25 
ennsylvania............. II 9, 659 7 3, 485 7 7,155 7 6, 483 7 
Rhode Island............. I aal © 22 | (8) 23| oO 2 
South Carolina........... III 16 Oe M Pere NS. E ecc Ep SEES, seme 
ennesseo...............- ¿AE A AS AN A E H 20 
> AAA VII 14 23 (2) 18 VM 17 2 22 
|^ A O VIII 8L [1.22.5 eis A 2 25 1 30 
irginia...............-.. III 44 19 (2) 19 8 20 2 27 
ashington. ............- IX 94 I4 CHE EES? EE E AA WEE 
West Virginia ...........- III AS A IA MAA AA EE (2) 14 

Isconsin. ..............- IV 14, 831 6 4, 441 6 7,449 6 7,461 
e AAA A 201, 522 |...... 385,189 |...... 3 138, 739 |...... 3 142, 300 |...... 


1 Excludes remelt zinc. 
3 Quantity withheld to avoid disclosure of individual company operations. 
3 Includes States not individually shown (footnote reference 2). 


Consumption of Slab Zinc for Zinc-Base Alloys.—The automobile 
industry is the largest user of zinc-base alloys, principally for die-cast 
parts and assemblies, such as fuel pumps, carburetors, radiator grilles 
windshield-wiper motors, and & wide variety of both interior and 
exterior hardware. Thus the region embracing Illinois, Indiana, 
Michigan, Ohio, and Wisconsin, in which the automobile industry is 
centered, is the area of greatest concentration of slab-zinc consumption 
for zinc-base alloys. Over 64 percent of the zinc for die casting and 
other zinc-base alloy uses in 1951 was consumed in this region. 


302512-—54—— -86 
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TABLE 17.—Consumption of slab zinc for zinc-base alloys in the United States, 
1944-48 (average) and 1949-51, by States ! 


1944-48 
a (average) 1949 1950 1951 
State papie EE 
vision |: Short Short Short Short 
uns | Rank) ‘tons |Rank| ‘tons | Rank) ‘tons | Rank 
Alabama.-...............-- AR AREA A AAA ME CX, DA: GA SECA ODE eae cee 
California................- 8, 700 8 12, 901 7 14, 717 7 15, 69 6 
Colorado.................. VI AAA A A A IP Presa oe 2 16 
Connecticut. ............- 4, 166 10 3, 466 10 5, 535 10 5, 044 10 
Florida................... III Eq WE L: e 2 A AAA A SN VE 
Ilinols.............-.-.-..- IV 42, 170 48, 772 1 75, 739 1 72, 740 1 
pots Pr aa IV 11, 283 6 13,082 | 6 16, 677 6 11, 740 
Kansas. .......-...-..--.- VI 29 € e A A IEA BEES 1 14 
Kentucky................ lA onem A o O oce domes (2) 15 
land_.......-----.-- YII 58 E APA UA A O AAA pe 
Massachusetts... .........- I 17 15 |----------|------ 2) 14 (2) 17 
chigan................- IV 19, 762 4 (2) 4 37, 302 3 34, 333 4 
Missouri.................- VI 11,1 7 (3) 9 11, 944 9 12, 254 7 
New Jersey..............- II b, 426 9 9, 324 8 12, 694 8 8, 44 9 
New York...........-.--- Ii 20, 660 3 23, 220 3 33, 356 4 35, 825 3 
2 AS IV 30, 415 2 39, 292 2 52, 051 2 68, 321 2 
Oklashoma.............-.- VII BG PA A EA A. m mao 
Oregons. A IX A O A AS DEE te (2) 12 
Pennsylvanla............- TI 18, 411 5 18, 601 25, 600 25, 774 5 
^. cT DAMEN A VII 5 12 12 2) 13 13 
e eT Manes ae APE 5 18 (2) 13 2) 15 2) 18 
Washington. . .....------- IX CH IR ee den Dort ERG MORE: MORIA: 
Wisconsin. ...........-.-- IV 2, 486 11 (3) . 11 (2) 11 3, 335 11 
Total A A 175, 239 |.....- 3 202, 163 |...... 3 289, 511 |...... 3 205, 421 |...... 


1 Excludes remelt zinc. 
2 Quantity withheld to avoid disclosure of individual company operations, 
3 Includes States not individually shown (footnote reference 2). 


Consumption of Slab Zinc for Rolled Zinc.—During the period 
1940-51, although the quantity of slab zinc consumed for rolled zinc 
changed widely, the geographic pattern of consumption and rank of 
the consuming States varied little. Illinois and Indiana ranked first 
and second, respectively, except in 1951, when Pennsylvania moved 
into second place and Indiana dropped to third. 


TABLE 18.—Consumption of slab zinc for rolled zinc in the United States, 
1944-48 (average) and 1949-51, by States 


1944-48 
Geo- (average) 1949 1950 1951 
State gra hic —_— | OO eee 
ion 

Short Short Short Short 
tons Rank tons Rank tons Rank tons Rank 
Connecticut. ............. I 1, 410 8 (1) 7 (1) 6 (0) 6 
tele E IV 39, 503 1 26, 538 1 35, 134 1 31, 471 1 
Indiana..................- IV 20, 554 2 V 2 1 2 1 3 
OW8 E OS VI 6, 672 4 1) 4 1 5 i 5 
Massachusetts. ........... I 1, 626 7 1 6 1 7 3 7 
New York................ II 3, 783 5 1 3 1 4 i 4 
Pennsylvania............. Il 1, 244 3 1 5 1 3 à 2 
West Virginía............. III 1, 965 6 1 8 2 8 1 8 

Tod ses 82, 757 |...... 55, 200 |...... 68, 444 


1 Quantity withheld to avoid disclosure of individual company operations. 


Consumption of Slab Zinc for Zinc Oxide.—Because of the small 
number of companies consuming slab zinc in the manufacture of 
zinc oxide and because individual company figures may not be dis- 
closed, it is not possible to show specific quantities consumed in each 


ZINC 1337 


State. Table 19, however, gives the relative rank of each State and 
the totals for each year. 


TABLE 19.—Consumption of slab zinc for zinc oxide in the United States, 
1944-48 (average) and 1949-51, by States 


á Gong 1949 1950 1961 
eo- 
State mg ce amma 
Short Short 

Rank tona Rank tons Rank 
Illinois.................... 2 1) 2 1 3 
Indiana................... 3 d 3 1 2 
Pennsylvania............. 1 1 1 1 1 
Total...............|]..........| 18,032 |......| 10,219 |...... 18, 187 |...... 18, 223 |...... 


1 Quantity withheld to avoid disclosure of individual company operations. 


Consumption of Slab Zinc for Other Uses.—The distribution by 
States of the quantity of zinc consumed for such purposes as slush 
castings, wet batteries, desilverizing lead, light-metal alloys (other 
than zinc-base alloys), zinc dust, sundry chemicals, and bronze 
powder is shown in table 20. 


TABLE 20.—Consumption of slab zinc for other uses in the United States, 
1944-48 (average) and 1949-51, by States ! 


1944-48 
ES (average) 1949 1950 1051 
State ES Hie wg Jg mg 
vision | Short Short Short Short 

tons Rank tons Rank tons Rank tons Rank 
Alabama.................. Mo eese ER (3) 12-]:52 2 A 3 27 
Arlzona..................- VIII 19 rA WEE EUA O NAS arsit cip 2 17 
ATKONGGS AMA A o 8 d MAA A A GE DEE GE 2 26 
California............-.-.- IX 491 6 208 7 289 10 522 b 
o EE VIII 7 24 RAS mes ta AR O AAA A 
Connecticut.............- I 220 10 2 10 297 9 3 13 
Di Lco ee ala VIII 215 11 2 5 d 4 3 9 
Illinois...................- IV 79 14 2 14 3 12 2 6 
Indlana................... IV 201 12 46 15 1 14 276 14 
(TEEN ap GE, DEE 3 16 3 15 V 16 
Kansas..................- VI 13 22 3 18 2 16 2 21 
Kentucky................ NA 6 PAA A A A A A boos 
uisiana.............---- VII 20' AA A AA GE (3) 25 
Mhnlló.... oor rw I 24 20. AAA A A A EE, DEES 
Maryland................ III. [522252222 [en ese [enamel A A AA (2 20 
Massachusetts............ I 26 18 17 11 17 9 2 
Michigan..............-.- 247 2 13 (2) 13 401 11 
Minnesota................ VI 1 28 2 21 A E (3 28 
Issouri.................- VI 230 2 6 412 6 455 7 
Nebraska................. 997 3 (3) 3 (2) 3 (2) 3 
Nevada..................- VIII 29 Réi BE, HE, EE, E, WEEN Ge 
New Hompebire 10 28. EAT A AAA A A use 
New Jersey. .............. II 1, 048 2 1, 671 2 1, 914 2 1, 884 2 
New York................ II 375 6 468 4 516 5 (3) 4 
el AAA IV 627 4 236 8 312 8 384 12 
Oklahoma...............- AA A A A A es 3) 22 
Pennsylvania............. II 2, 840 1 1 2, 1 , 240 1 
ennessee...............- y 7 3 11 (3) 7 3 10 
TOXAS E VII qe Y A E, KEE, DEN 19 

Uta: AN A pera VIII 3 27 3) 19 18 3 
ay wird ASI III 59 15 d 20 3 1 2 18 
Washington. ............- IX 43 16 2 9 11 2 8 
West Virginia............. III 26 I8 A A vetri vede eue 3 15 
Kee El DUE A A A [eun ntu IO 7,1 PA GG 
Total E, sido 9,005 |...... 37,603 |...... 3 9, 850 |...... 3 11, 587 |...... 


3 Excludes remelt zinc. 
3 Quantity withheld to avoid disclosure of individual company operations. 
3 Includes States not individually shown (footnote reference 2). 
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STOCKS 


Producers’ Stocks.—Inventories of slab zinc at producers’ plants 
were more than doubled during 1951 but were still relatively low, 
inasmuch as ending stocks in 1950 had been the lowest since 1925. 


TABLE 21.—Stocks of zinc at zinc-reduction plants in the United States at end 
of year, 1947-51, in short tons 


1947 1948 1949 1950 1951 
At primary reduction plants............... 67, 046 19, 179 90, 710 17,948 21, 344 
At secondary distilling plants.............. 1, 601 1, 689 3, 511 1 936 637 
Total AAA foie ee ee 68, 647 20, 848 94, 221 8, 884 21, 981 


1 Revised figure. 


Consumers’ Stocks.—On December 31, 1951, consumers’ stocks of 
slab zinc were 50,071 tons compared with 64, 206 tons at the beginning 
of the year. At the average monthly rate of consumption in 1951, 
consumers’ stocks on hand on December 31 were approximately 19 
days’ requirements. 


TABLE 22.—Consumers’ stocks of slab zinc at plants at the beginning and end 
of 1951, by industries, in short tons 


Galva- Brass Die Zincroll-| Oxide 
Date nizers | mills! | casters? | ing mills, plants | Others | Total 
Dec. 31 
1000 AAA ese 3 36, 296 38,466 | 314, 644 3, 190 3 383 31,227 | 34 64, 206 
IU cto 20, 110 14, 717 10, 137 3, 538 320 1, 249 4 50, 071 


1 Includes brass mills, brass ingot makers, and brass products. 
: oude | ala of zine-base die castings, zinc-alloy dies, and zinc-alloy rods. 
evised 
4 Stocks on Dee. 31, 1950, and 1951, exclude 629 (revised figure) and 410 tons, respectively, of remelt spelter. 


PRICES 


The price of zinc was controlled by the Office of Price Stabilization 
during 1951. Ceiling prices were established for zinc on January 26, 
1951, at the highest price (for each seller) at which sales were made 
between December 19, 1950, and January 25, 1951. Thus a number 
of ceiling prices were maintained. The bulk of zinc sales, however, 
were based on the 17.50-cent-per-pound quotation for Prime Western- 
grade slab zinc at East St. Louis. The 17.50-cent price remained in 
effect until October 2, 1951, when the Office of Price Stabilization 
permitted a rise of 2 cents per pound. No further change in price 
occurred in 1951. 

The official London price of £151 per long ton of zinc (equivalent 
to 18.88 cents per pound computed on the 280.00-cent per £ base), 
established by the British Ministry of Supply on October 4, 1950, 
was in effect until April 1, 1951, when the Ministry increased the 
price to £160 (20.00 cents). The price was raised by £30 on July 14 
to £190 (23.75 cents), at which level it remained for the remainder of 
the year. (During the latter half of 1951 sterling exchange rates 
varied between 278.63 and 280.00 cents per £, hence dollar-equiva- 
lent prices varied slightly from the £190 or 23. 75-cent level). 
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TABLE 23.—Price of zinc concentrates and zinc, 1947-51 


Joplin 60-percent zinc concentrates: 1 
Price 


per Short A A ES eebe dollars..| 66.20 | 86.37 | 72.28 | 87.39 120.00 
Average price common zinc at— 
St. Louis (spot) 1........................ cents per pound..| 10.50 | 13,588 | 1215] 13.88 17. 99 
New York Be ood A s pL a eene do....| 11,01 | 14,21 | 12.86| 14.60 18. 75 
e AAA A dodi semanas do. JI 1258 | 14,38 | 14,41 | 14,89 21. 46 
Price indes (1925-29 average = 100): 
Zinc ine (New hd 9 MORET MU TES 155 200 181 205 204 
Lead (New York). .......................... LLL... ....- 196 241 206 178 234 
Copper (New vox) ace Mp 143 150 131 | 4145 165 
Nonferrous metals AIA A e O O TN 142 159 146 4152 183 
All commodities 3................-..----..----.------------ 155 168 158 164 184 


1 Metal Statistics, 1952, 

1 E&MJ Metal and Mineral Markets English quotations converted into American money on basis > 
average rates of exchange recorded by Federal Reserve Board. 

3 Based upon price indexes of U. 8. Department of Labor. 

$ Revised figure. 


TABLE 94.—Average monthly quoted prices of 60-percent zinc concentrates at 
ono eo of common zinc (prompt delivery or spot) St. Louis and London 


1950 1951 
Po porcent Metallic zinc aad c0 porcen: Metallic zino yes 
zinc con- per poun zinc con- per poun 
Month centrates centrates 
in the Jop- in the Jop- 
lin region lin region 
(dollars St. Louis | London 3 (dollars St. Louis | London ? 
per ton) per ton) 
JANUATY AA 56. 20 9. 81 10. 87 118. 00 18. 88 
February...............-..--- 55. 00 9.75 10. 68 115. 00 18. 88 
A EEN 55. 59 9. 94 10. 85 116. 00 18. 88 
Pero M 61. 88 10. 70 11. 59 115. 00 20. 00 
BY iem EE ER 74, 13 11. 99 12. 89 115. 00 20. 00 
ARA iiis esc LS 94. 66 14. 77 15. 49 115. 00 20. 00 
SOY EEN 99. 00 15. 00 15.94 115. 00 22. 18 
HERE teste ebe ere pn 99. 00 15. 00 15, 94 115. 00 23. 74 
September.................... 15. 00 17. 10 17. 86 115. 00 23. 74 
eebe ae 115. 00 17, 60 18, 84 184. 23 23. 74 
November.................... 115. 00 M. 50 18. 88 185. 00 23. 75 
December.................... 115. 00 17. 60 18. 88 185. 00 23.71 
Average for year........ 3 87. 30 13. 88 14. 89 3 120. 00 21. 46 


3 Joplin: Meta] ee 1962, p. 597. St. Louis: Metal Statistics, 1952, p. 503. London: E&MJ Metal 
and Mineral Markets. 

2 Conversion of English quotations into American money based on average rates of exchange recorded by 
Federal Reserve Board. ' 

3 Represents average price realized on total shipments for year. 


TABLE 25.— Average price received by producers of zinc, 1947-51, by grades, 
in cents per pound ! 


AL | EE | eee | EE | Gee: 
D 


irr Ai 1 High Grad 11.10 | 18.72 18. 79 
pecia eSa (EREE E oa ; d 
High E MA A IA 10.76 | 13.40 18, 48 
Grade B: Intermediate............................ E ee 11.19 | 18.49 18. 57 
Grades C and D: 
Brass Specíal............................... 2 Llc e LL eee. 10.67 | 13.33 18. 20 
A WEE 10.26 | 13.05 18. 00 
Grade A Prime Wostern.........- 20... .2....-.-...-2--2.. -> 10.39 | 12.93 17. 92 
SE Papi ea que n M CLE a OS 10. 71 18. 32 18. 24 
Prime Western; spot quotation at St. Louis 2.................. 10.50 | 13.58 17. 99 


1 Does not include overquota premium payments made by Office of Metals Reserve in 1947, 
3 Metal Statistics, 1952, p. 503. 
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FOREIGN TRADE: 


Imports.—Total imports (general imports) of zinc in ores and con- 
centrates in 1951 increased 9 percent over 1950. Of the 303,038 tons 
imported, 47 percent came from Mexico, 32 percent from Canada, 
and 10 percent from Peru. The remaining 11 percent was largely 
from Bolivia, Guatemala, Argentina, Spain, Australia, the Union of 
South Africa, Yugoslavia, and Chile. 

Slab-zinc imports declined to 87,983 tons or 44 percent less than 
the quantity imported in 1950. Canada supplied nearly 97 percent 
of the total. The remaning 3 percent came principally from Norway, 
Mexico, Belgium-Luxembourg, French Morocco, and the Netherlands. 


TABLE 26.—Zinc imported into the United States, in ores, blocks, pigs, or slabs, 
1949-51, by countries, in short tons ! 


IO. S. Department of Commerce] 


Country 1949 1950 1951 
Ores (zinc content): 
PONGING A EU PE 5, 546 
TASER ALAS coi ea hele nao ooo aa 4, 956 22, 366 2, 825 
Olivia O oc A ae ele a eae 3, 526 23,810 7,849 
CANA Id ao dr caused 61, 314 7, 525 97, 134 
CNN Oise careers etc A TP VE 240 1, 088 
Guatemala MX "neo oec 6, 539 

DEI 144, 101 2 155, 283 143, 648 
Pere ene A A A Bee 14, 901 3 16, 946 29, 136 
SPAIN EE 4, 880 17, 738 4, 392 
Union of South Africa... ........... 222. 22. ccc c LLL ll lll. 6, 568 3, 794 2, 655 
A A etes inq uam eg 1, 473 
Other Countries 5.3 2055 wo a eeu eo IS 933 590 753 

Total ONS oie eat ecg A ee ese da H 241, 179 3 278, 573 303, 038 

Blocks, pigs, or slabs: 

Bellus Luxembourg PORRO A ee ES 1, 933 612 
Canada 2 cuoilge aii Ru ae a RU MM LE 109, 708 85, 006 
French Morocco........................ raw aan at GE iet AA 440 
Germany................... €——— ——— —— MM 57 end 
A AA A AA REH — COSORU A 
A A s ear Mad a edd 14, 191 760 
Netherlands: co oct A EE 254 

e APA A A i ha ea 960 882 
Per A A A A A E DN, Ee 
A AA GE, 8 A PRA 
United o AAA A A — ^ DOD REA 
AA CA PAN AAA E E REA 
HEEN 133 29 

Total blocks, pigs, or slabs..................................-- 126, 925. 87, 983 


1 Data are general imports which comprise zinc imported for immediate consumption plus material entar- 
ing country under bond. 
? Revised figure. : 


* Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 27.—Zinc imported for consumption in the United States, 1947-51, by 
classes ! 
[U. S. Department of Commerce] 
l 


dine enat Blocks, pigs, slabs Sheets Old, dross and | Zine dust 


skimmings 2 


A PA A T —__ | "Total 
EES Short Short Short Short Short T 
O O or 0 0 
tons Value tons Valne tons Value tons Value tons Value 

1947 .... | 194, 822¡$12, 165, 163] 72, 063/$14, 822, 407 1| $457| 5,105|$439,511|.......|...... $27, 427, 538 
1948. ....| 133,814| 11,737,024| 92,495| 24,911, 454 120/32, 871| 10, 273|1,181,495 41|$5, 370| 37, 868, 814 
1949. ....| 109, 535| 11, 748, 199| 125, 564| 29, 340, 620 32| 8, 144| 3,732| 558, 702 17| 4, 397| 41, 660, 062 
1950. ....|4237, 564/424, 313, 625/4155, 332/438, 759, 435 211/92, 862| 4 2, 862/4688, 176 472|80, 564|463, 934, 662 
1951.....| 108,373| 27,043,011| 87,983| 31, 088, 382 149/84, 406| 6,603) 234, 030 154|74, 362| 58, 574, 701 


1 Excludes imports for manufacture in bond and export, which are classified as “imports for consumption”” 
by the U. 8. Department of Commerce. 

3 Includes dross and skimmings as foliows: 1947—4,391 tons, $353,415; 1948—8,637 tons, $873,000; 1919— 
2,068 tons, $335,283; 1950—1,229 tons, $186,748; 1951—6,547 tons, $242,998. 

3 In addition, manufactures of zinc were imported as follows: 1947—$4,429; 1948-—$16,056; 1919— $2,583; 
1950—$142,369; 1951—$51,700. 

1 Revised figure. 


Exports.—The value of zinc ores, concentrates, and metal exported 
amounted to $22,018,441 in 1951 compared with $7,414,904 in 1950. 
In addition to the items shown in tables 28 and 29, considerable zinc 
is exported each year in brass, pigments, chemicals, and galvanized 
iron and steel. Export data on zinc pigments and chemicals are given 
in the Lead and Zinc Pigments and Zinc Salts chapter of this volume. 

Exports of slab zinc in 1951 totaled 36,510 tons, almost 3 times as 
much as the quantity exported in 1950. The United Kin dom, India, 
and Brazil were the chief importers, receiving 55, 13, and 11 percent, 
d ied: of the total. Table 29 contains details of exports of zinc 
slab and sheet. 


TABLE 28.—Zinc ore and manuao on of zinc exported from the United States, 


[U. 8. Department of Commoroco) 


trates, and dross [Slabs, pigs, or blocks| strips, or other | ç Zine sorap Zine dust 
rates, and dross |Slabs, pigs, or blocks] strips, or other d rine dus 
(zinc content) orms, n. e. 8. (sinc content) 
Year DEE TED RS; A REN, (Ree Oe en MORTE NT 
Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value 
1947....... 1, 404 |$215, 123 |106, 669 |$22, 817, 004 | 10, 898 |$4, 234, 306 d 1 1,646 |$448, 407 
1948.......| 3,547 | 422,314 | 65, 537 | 15,852,819 | 7,344 | 3, 200, 410 1 l 801 | 290, 494 
1949....... 32,025 |2477,718 | 58,700 | 18,699, 507 | 7,456 | 3,400,109 | 1,570 |$z24, 201 690 | 261, 484 
1950. ...... 3 1, 140 |2264, 907 | 12,917 | 3,967,066 | 4,810 | 2,322,150 | 6,212 | 674,235 506 | 186, 557 
1951....... 3 3,090 |2792,800 | 36,510 | 15,592,994 | 6,579 | 4,360,689 | 4,613 | 871,302 723 | 400, 656 


1 Not separately classifled before Jan. 1, 1949; formerly included with “Other forms, n. e. s." 


3 Effective Jan. 1, 1949, “dross” included with “scrap. 
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TABLE 29.—Slab and sheet zinc exported from the United States, 1948-51, by 
destination, in short tons 


(U. 8. Department of Commerce] 


Sheets, plates, strips, or other 


Slabs, pigs, and blocks forms, n. e. d 
Destination 
1048 1949 1950 1951 1048 1951 
Country: 
Argontina..............-...--.-- Ch E BE, dE 478 100 
A A 213 | 1,172 |........ 466 1j 3 EA A 
Belgium-Luxembourg........... 5,132 | 1,081 Dee 17 3 
Eeer ae DIESEN 1,279 | 2,286 830 | 3, 967 106 310 
Canada. coriis mense see 5 10 2 | 1,702 584 2, 668 
AR cut edes ea eese 980 425 190 66 152 70 
STORE 44 BO E A 106}  Á 1312]  12|........ 
Colombia. ...................... 40] | 3]|........ 134 369 
Cube co aces A 303 116 274 109 103 176 
Denmark........................|-.---..- 2, 794 641 BU A A FELINE CERTIORES 
AAA A oeces sce 112 PRA A A TA A GE 
Bane: A A 2,205 | 4,840 |........ 6 367 
Germany......................-. 3,473 | 4.298 |........ 215' Lassus 2% 
sea ---------| 11,550 | 12,608 | 4,588 | 4,728 544 807 
Indonesia... 2 AOS PON 242 9 
STAC) MERCED A 5 19 105 3 Lagere 97 
Haly. uice uen re Dieses 112 319 294. EE EA AAA A, PRA 
A A DE 374 BIG? A A A 45 
EA A AO AA AA EE 137 |  375]|........]....--.. 
e A AN 61 131 349 211 859 
Netherlands.-.........-....---.-- 280 | 4,028 |........].......-- 74 1 
TOs cece ccc batasese A A GE 220 10 
Philippines...................... 2 3 4 5 42 140 
(y ouo ooo rone oce PA asset uec lesus O 7^ AE oc) MR 
os EA A A AA A douces 8 4 
Switzerland. .................... 1 273 | 1,432 112 823 88 20 
AA ou ee see Giles A AA 22 4 
Union of South Africa..........-]-------.|--..--..]..-----. 1 80 69 
United Kingdom................ 37,269 | 22,811 | 4,941 | 20,024 109 25 
y AMEN A A E, eee eens L4 A A A PA 
Other countries. .........--.....- 48 157 191 407 546 400 
Tolalularias caian 65, 537 | 58, 7 12, 917 | 36,510 | 7,344 6, 579 
Continent: 
North Amerlca.................. 872 267 652 | 2,117] 4,374 3, 765 
South America.................. 3,034 | 2,760 | 1,026 | 4,440] 1,032 1, 098 
A AAA 49, 969 | 42,994 | 6,035 | 23, 789 577 485 
AGIA RAE E octal dass 11,662 | 12,687 | 5,204 | 5,814 | 1,286 1, 161 
ASTOR A VE 2 EE 6 94 70 
Oceania... A A |] E A 345 1 10 
1 Less than 0.5 ton. 


Tariff. —Following agreements at the Geneva Trade Conference of 
1947 import duties of % cent per pound on zinc-bearing ores and con- 
centrates (zinc content) and % cent per pound on zinc in blocks, pigs, 
slabs, and dust were established, effective January 1948. These 
duties remain in effect until June 6, 1951, when the tariff was reduced 
to % cents per pound on ore and Yo cent per pound on zinc metal. 


ZINC 1343 
WORLD PRODUCTION 


World mine and smelter production of zinc in recent years, insofar 
as data are available, are shown in tables 30 and 31. 


TABLE 30.—World mine production of zinc (content of ore), 1946-51, by coun- 
tries, in metric tons ! 


[Compiled by Pauline Roberts) 

Country * 1946 1947 1948 1949 1950 1951 
Algeria................-...--- 3, 858 6, 639 6, 391 6, 501 37,177 9, 466 
Argentina..............-.-.... 14, 724 16, 230 12, 189 10, 921 12, 699 15, 475 
Australia..................... 174, 669 185, 183 193, 526 184, 019 3 205, 632 197, 843 
AT EE g 3, 154 2, 694 2, 970 3, 355 
Belgian Congo... 36, 258 41, 088 46, 584 55, 420 3 74, 805 88, 704 
Dm e os 212469 | bel azizah ooo asoj JI 

Newfoundland........-.-.-- 49, 433 40, 115 89, 253 ) 261, 506 | 284, 153 309, 450 
Finland 4..................... 1, 900 2, 200 2, 500 2, 500 3 2, 100 2, 400 
France.................-.-2--- 4, 846 5, 822 5, 395 11, 159 12, 419 13, 283 
French Equatorial Africa. ....|.......--..-]---....-----|--.--------- 44 621 518 
French Morroceo. ............ 1, 693 1, 838 1, 671 3 2, 750 12, 521 19, 450 
Germany: West Germany.... 22, 212 22, 308 28, 920 57, 816 69, 208 12, 935 
Greece... ......--------- 2-2-0 346 1, 259 1, 400 1, 695 3,1 6, 300 
Guatemala.................... (5) (5) 5 332 6, 457 
Eeer 29, 57, 794 3 73, 292 3 74, 502 3 87, 026 100, 733 
JODA osito patas 3 21, 324 3 27, 216 3 33, 132 3 44, 268 52, 032 64, 416 
Korea, Republic of............]............ 800} |  221]|............ (5 (5) 

Honec e 139, 535 195, e 179, 029 178, 402 223, 530 180, 064 
Northern Rhodesia $.......... 17, 466 21,479 22, 526 23, 217 23, 080 22, 953 

OTWSY necne AR ae m mna 4,811 , 0,3 3 6, 3 5, 702 

Le BEE 59, 736 58, 181 58, 842 72, 037 3 87, 870 105, 000 
Poland 8 ..................... 56, 614 71, 756 87, 089 85, 300 86, 200 86, 200 
South-West Africa 7...........]............ 5, 385 10, 600 12, 700 3 11, 300 14, 817 
Spain 4... 0.. -.-----------20 88, 000 41, 000 47, 000 60, 000 764, 000 74, 000 
A 37, 821 35, 925 35, 485 36, 158 337,121 38, 
Tunisia.....................-. i 2, 703 2, 382 3, 315 2, 932 3, 548 
U. 8B. 8. R4 AA 90, 000 106, 000 110, 000 110, 000 128, 700 148, 000 
United MIA A PO AS suec ec cao 37 E EE 
United States $............... 521, 477 578, 425 571, 503 538, 142 565, 513 609, 195 
YugoslavÍ2....oooooomomom.... 3 21, 681 3 32, 087 3 38, 780 3 44,017 3 38, 002 39, 420 

Total (estimate) ........ 2 1, 583, 000 | 3 1, 769, 000 | 3 1, 853, 000 | 3 1, 895, 000 | 3 2, 123, 000 2, 271, 000 


1 Data derived iu part from the Yearbook of the American Bureau of Metal Statistics, the United Nations 
Statistical Yearbook, and the Statistical Summary of the Mineral Industry (Imperial Institute, London). 
3 In addition to tho countries listed, Czechoslovakia, East Gormany, North Koren, Rumania, and Turkey 
also produce zinc, but production data are not available; estimates by senior author of chaptor included in 


$ Data not yet available; estimate by senior author of chapter included in total. 

6 Smelter production. 

7 Zine content of lead-copper ore sorted from dumps, plus jig concentrates derived from the same source, 
3 Recoverable. 
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TABLE 31.—World smelter production of Zinc, 1946-51, by countries, in metric 
tons 


[Compiled by Pauline Roberts] 


Country 2 1946 1947 1948 1949 1950 1951 
Argentina..................... 1, 814 2, 631 1, 602 3 2, 651 4 7, 530 4 8, 600 
Austrailia..................... 77, 541 70, 535 82, 617 82, 255 3 84, 995 78, 246 
Belgium ?..................... 3 79, 313 133, 011 153, 928 176, 565 177, 326 200, 886 
Canada....... c eceeeo e secs 168, 448 3 161, 718 178, 329 186, 920 3 185, 308 108, 200 
Eeer ele ee 320 330 4 180 4180 4180 
Czechoslovakia. ........-...-- 6 1, 904 (0) (0) 6 (8) 
France... -2-0-2220 31,014 3 42, 979 60, 597 71, 531 74, 600 
Germany: West Germany....| 5714,855 | §720,723 | 5741,352 86, 916 3 122, 706 140, 640 
Tali A E 15, 706 22, 849 26, 397 3 26, 602 38, 119 47, 227 
Japan-.----------------------- 11, 253 14, 849 l, 3 32, 232 49, 008 56, 340 
Mexico........-.------------- 41, 982 56, 749 48, 323 53, 496 53, 492 58, 750 
Netherlands.................. 2, 011 9, 532 13, 588 15, 614 19, 752 22, 605 
Northern Rhodesia........... 17, 466 21,479 22, 526 23, 217 23, 080 22, 953 
NK 30, 210 i 2, 000 3 41,090 3 43, 173 40, 233 
PON AA A A 92 1,013 1, 464 1, 261 1, 262 870 
Poland BEE 56, 614 71, 756 87, 089 85, 300 86, 200 86, 200 
Rumania................-..-. 2, 300 ) 6 3, 000 6 
SIA AA ek hs 17, 568 T 19, 825 [ 21, 203 19, 551 21, 264 21, 345 
U. S. SR dd 90, 000 106, 000 110, 000 110, 000 128, 700 148, 000 
United Kingdom. ............ 66, 569 69, 392 78, 138 65, 124 71, 418 70, 851 
United States................. 660, 665 728, 007 714, 644 739, 154 765, 176 799, 800 
Yugoslavia..................- 3, 171 6, 374 6, 442 8, 791 10, 844 13, 223 

Total (estimate) ........ 3 1, 392, 000 | 3 1, 599, 000 | 3 1, 707, 000 | 3 1, 822, 000 | 3 1, 966, 000 2, 095, 000 


1 Data derived in part from the Yearbook of the American Bureau of Metal Statistics, the United Nations 
Monthly Bulletin and the Statistical Yearbook, and the Statistical Summary of the Minerals Industry 
Oe Institute, London). 

2 In addition to the countries listed, East Germany Penes zinc, but production data are not available; 
estimates by senior author of chapter included in total, 

3 Revised figure. 

4 Estimated. 

5 Includes production from reclaimed scrap. 

* Data not available; estimate by senior author of chapter included in total. 

? American and British zones only. 


Zirconium 
By A. J. Kauffman, Jr. 


A 
GENERAL SUMMARY 


IRCONIUM has come recently to the attention of metallurgists 
Z and engineers as a structural metal having tremendous poten- 
tialities. Because it is highly resistant to heat and corrosion, 
zirconium is a promising structural material for nuclear reactors and 
may play an important part in harnessing atomic power. It is also 
of great interest to engineers seeking a metal that can withstand the 
high temperatures in the combustion chambers of jet engines and 
superrockets. 


DOMESTIC PRODUCTION 


Mine Production.—Domestic output of zircon continued to increase 
during 1951, surpassing the record production of 1950 by more than 
50 percent. Principal producers were again the Rutile Mining Co. 
of Florida, South Jacksonville, Fla., and Humphreys Gold Corp., 
Starke, Fla. The Florida Ore Processing Co., Melbourne, Fla., im- 
proved its facilities and was d to increase production. Hum- 
phreys Gold Corp. at Starke, Fla., again accounted for the increased 
domestic production. This a d operates the titanium-mineral 
concentrator of E. I. duPont de Nemours & Co. on a contract basis; 
the zircon is obtained by treating the concentrator rejects. 

Accumulation of zircon-rich concentrator rejects at Boise, Idaho, 
continued as a consequence of the monazite recovery operation there. 

Refinery Production.—The principal producers of zirconium re- 
fractories, compounds, metal, and alloys are listed below: 

Producer and plant location: Products 
F. W. Berk & Co., MOOD N. J.... Zirconium compounds. 
De Rewal International Rare Metals Co., Low-hafnium zirconium oxide and 

Philadelphia 5, Pa. De powder; zirconium com- 

pounds. 
Electro Metallurgical Co., Division of Zirconium alloys. 

Union Carbide & Carbon Corp., New 

York 17, N. Y. 

Foote Mineral Co., Philadelphia, Pa..... Zirconium metal, compounds, and 
ground zircon. 

Kawecki Chemical Co., Boyertown, Pa... Potassium fluozirconate. 

The Massillon Refractories Co., Massil- Zircon crucibles, brick, and special 


lon, Ohio. shapes. 
Metal Hydrides Inc., Beverly, Mass. .... Zirconium metal powder, zirconium 
hydride, and various alloys. 
Norton Co., Worcester, Maes... e Fused stabilized zirconia refractories. 
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Rohm & Haas Co., Philadelphia 5, Pa.... Zirconium tanning agent. 
Stauffer Chemical Co., New York 17, N. Y. Zirconium tetrachloride. 
Chas. Taylor & Sons (subsidiary of Na- Special zirconia refractories. 
tional Lead Co.), Cincinnati, Ohio. 
Titanium Alloy Manufacturing Division Zirconium metal sponge and briquets, 
of National Lead Co., Niagara Falls, alloys, compounds, ground zircon, 
n E and stabilized zirconia refractories. 
DEE Electric Corp., Pittsburgh, Zirconium metal, experimentally. 
a 


Bureau of Mines, Albany, Oreg.......... Zirconium metal. 


CONSUMPTION AND USES 


Annual domestic requirements for zirconium minerals are estimated 
to be 20,000 to 30,000 tons. According to information furnished by 
the principal zircon dealers, the distribution, by use, for 1951 was as 
follows: Porcelain enamel, 7 percent; pottery, 7 percent; electrical 
and chemical porcelain, 3 percent; refractories, 45 percent; glass, 1 
percent; SE and alloys, 7 percent; foundry facings, 19 percent; 
miscellaneous, 11 percent. 

Zircon is used as an acid-type refractory because its resistance to 
abrasion is coupled with a striking resistance to attack by certain 
molten metals, acidic chemicals, slags, and glasses. Zircon refracto- 
ries are used mainly in aluminum-melting furnaces because they are 
not wetted by aluminum metal, dross, or slag. Zircon is used as a foun- 
dry and molding sand primarily because the mineral is not wetted by 
molten iron; as a consequence, zircon grains will not adhere to the 
outer surface of castings. Zirconia (chemically prepared zirconium 
dioxide), when stabilized with magnesia or lime is an important 
refractory. Baddeleyite, naturally occurring zirconium dioxide, is 
used in the manufacture of refractories, whiteware bodies, and glass 
furnace linings. 

Zirconium chemicals are increasingly important. 

Ductile zirconium metal is becoming available in ever-increasing 
amounts;? the bulk of the metal produced, however, is used by Govern- 
ment agencies. Zirconium is useful in the construction of nuclear 
reactors. Its desirable properties are corrosion resistance, ductility 
strength, and low rate of neutron absorption? The resistance to cor- 
rosion by acids and alkalies suggests important uses in the chemical 
industry for applications such as a material for tank linings, pipes, 
valves, and immersion heaters. Its high tensile strength and resist- 
ance to attack and discoloration by iodine, mercury salts, and high- 
temperature sterilization make it well suited for surgical instruments, 
suture wire, bone screws, and cranial plates. 

Magnesium-cerium-zirconium alloys have a combination of good 
casting qualities and good mechanical properties at ordinary and 


1 Canadian Metals, New Refractory: Vol. 14, No. 2, February 1961, p. 6. 
Kolb, Jack, New Zirconia Refractory Withstands 4600° F: Iron Age, vol. 167, No. 3. Jan. 18 1951, p. 79. 
gone and Engineering | News, Norton Announces Commercial Production of Stabilized Zirconia: Vol. 
o. 7, Feb. p. 559. 
„21 Tombe, F. and Foer, M., (Ceramics Composed of Zirconia and Lanthanum Oxide): Compt. rend., vol. 
P D. 254- . 

3 Materials and Methods, Zirconium: Vol. 84, No. 6, December 1951, pp. 94-96. 
ni ts: . 64, No. 1652, Mar. 10, 1951, p. 369. 
L., Commercial Uses of Zirconium Developing: Iron Age, vol. 167, No. 20, May 1951, ae 
» Pp 
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elevated temperatures, which make them attractive for some important 
lightweight stressed components of engines for which magnesium-base 
materials have been unsuitable in the past. Studies have been made 

of other alloys also. 


STOCKS 


Inventories of zircon concentrates (65 percent ZrO;), including some 
baddeleyite held by industry, totaled about 7,515 short tons at the 
close of 1951, compared with 8,100 short tons for the 1950 year end. 
Mixed zircon-rutile stocks were reduced to 723 short tons (about 
629 tons zircon), compared with 2,400 short tons (about 1,500 tons 
zircon) at the end of 1950. 


PRICES 


E&MJ Metal and Mineral Markets quoted zircon concentrates 
(65 percent ZrO»), c. i. f. Atlantic ports, at $50-$55 per ton at the 
beginning of 1951; $60-$70, April 26; $70-$72, November 8; $47-$52, 
December 13; and $47-$50, December 20. 

Quotations for zirconium-metal powder (ductile metal cannot be 
made directly from this material) of $7—$8 per pound, depending upon 
quantity, remained unchanged during 1951. Ductile zirconium metal 
made by the iodide-reduction process and fabricated forms from that 
stock produced by the Foote Mineral Co. were quoted as follows: 
Zirconium crystal bar at $90 per pound in quantities less than 100 
pounds; zirconium wire, 0.070- to 0.003-inch diameter, $327 to $793 
per kilogram; zirconium swaged rod, %s- to %.-inch diameter, $200 to 
$210 per kilogram; and zirconium sheet, 0.015- to 0.002-inch thick, 
$289 to $450 per kilogram. In November 1951, Titanium Alloy 
Manufacturing Division, National Lead Co., producers of ductile 
zirconium by the magnesium-reduction process, quoted the following 

rices for the ductile metal and forms fabricated from that stock: 

irconium-metal sponge and briquets, $10 per pound; hot-rolled plate 
and bars at a base price of $27 per pound; hot-rolled strip, $28 per 
pound; cold-rolled strip, $35 per pound; and cold-drawn wire, $32.50- 
$42.50 per pound, depending upon size. Zirconium tetrachloride, the 
starting material for the production of ductile zirconium, was quoted 
at We per pound, f. o. b. Niagara Falls, N. Y., in lots of 1 ton to a 
carload. 

According to Iron Age, zirconium-ferrosilicon alloys, 12-15 percent 
(39-43 percent Si) and 35-40 percent (47-52 percent Si), were $0.07 
and $0.21, respectively, per pound of alloy, f. o. b. plant, carlots, in 
January 1951 and remained unchanged throughout the year. 

The Oil, Paint and Drug Reporter quoted zirconium compounds, 
per pound, in carlots, as follows: In January acetate was quoted at 
$0.21%; carbonate at $0.31%; hydride, $7; nitrate at $1.75; and oxide, 
$1.50. Acetate increased to $0.26% in March and continued at that 
level throughout the year; the price of carbonate remained unchanged ; 
hydride increased to $12 during the latter part of October and then 
held steady; nitrate increased to $2.10 in March and to $4.50 in 
October, and thereafter was unchanged; oxide held at $1.50 through- 
out the year. 
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FOREIGN TRADE * 


Imports of zirconium ore into the United States during 1951 came 
from Australia and Brazil. 

Exports of zircon concentrates in 1951, principally to Canada, 
totaled 370 short tons valued at $36,548. Zirconium metal and alloy 
exports increased to 83,461 pounds, valued at $49,675. Canada and 
France were the major recipients. 


TABLE 1.—Zirconium ore (concentrates) imported for consumption in the United 
States, 1947-51, by countries, in short tons ! 


[U. S. Department of Commerce] 


Total 
Year Australia 3 Brazil Canada India 
Short tons Value 
1040. EE 21, 894 4, 619 2 4,181 30, 696 $891, 161 
lr VE co ae cius 14, 320 3, 553 2 279 18, 154 571, 161 
AAA AR 18, 839 1:994 A (EE 20, 833 636, 529 
A E ciere 15, 988 697 141 |... 16, 826 431, 107 
Heck 25, 208 2,084 A AM AAA 27, 292 664, 428 


t Concentrates from Australia are zircon or mixed zircon-rutile-ilmenite, and those from Brazil are 
baddeleyite or zircon. All other imports are zircon. 

3 Imports of zircon, rutile, and ilmenite from Australia until early 1948 were largely in the form of mixed 
concentrates. These mixed concentrates are classified by the U. 8. Department of Commerce arbitraril 
as ““zirconium ore,” “rutile,” or “ilmenite.” Total zircon content of the “zirconium ore” (as shown int 
table) and of the “rutile” and ‘‘ilmenite’’ concentrates (see Titanium chapter) are estimated as follows: 
1947, 22,727 tons; 1948, 13,873 tons; 1949, 14,623 tons; 1950, 15,098 tons; and 1951, 24,577 tons, 


TECHNOLOGY 


The important role ductile zirconium is playing in the nuclear- 
reactor development program was indicated in the Atomic Energy 
Commission press release dated March 6, 1951, which announced 
plans to encourage wider industrial participation in the manufacture 
of high-purity zirconium metal. 

A brief account of the development of ductile zirconium follows: 

In 1925 the Netherlands investigators, A. E. Van Arkel and J. H. 
deBoer, produced the pure metal while working at the University of 
Leyden. The deBoer process was modified by the Philips Lamp Co., 
Eindhoven, Netherlands, and put into commercial operation. The 
Foote Mineral Co., Philadelphia, Pa., further modified the process 
and for many years was the only producer of ductile zirconium metal 
in this country. The Foote company has been instrumental in engi- 
neering the production of iodide-process zirconium from 4-inch-diame- 
ter glass bulbs to 24-inch metal deposition tubes.’ 

The major producer of ductile zirconium is the Northwest Electro- 
development Laboratory, Bureau of Mines, Albany, Oreg. Dr. 
William J. Kroll and his coworkers at Albany developed the magne- 
sium-reduction method, a multistep batch process for the production 
of ductile zirconium. The Bureau of Mines was encouraged in this 


4 Figures on Por and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commorce. 

5 Shelton, S. M., Zirconium: Sci. Am., June 1951, pp. 19-21. , 

6 Chemical Engineering, Tetraiodide Process Yields Ductile Zirconium for the Atomic Energy Commis- 
sion: Vol. 58, No. 3, March 1951, pp. 183-184; No. 5, May 1951, pp. 234-235. 

Litton, F. B., High-Purity Zirconium: Metal Progress, vol. 60, No. 6, December 1951, pp. 83-86. 
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work by the Bureau of Ships, Navy Department, and by the Atomic 
Energy Commission because of their long-range interests in ductile 
zirconium. 

The steps involved in the magnesium-reduction method are: (1) 
Reaction of zircon and carbon to form zirconium carbide, more re- 
cently by the treatment of purified zirconium oxide and carbon in a 
graphite resistor furnace; (2) chlorination of the carbide to form crude 
zirconium tetrachloride; (3) purification of the crude chloride; (4) 
reduction of the purified chloride by molten magnesium to form 
zirconium sponge; and (5) melting of the sponge to form ingots of 
ductile zirconium metal. Each batch produces about 150 pounds of 
metal sponge from 420 pounds of raw chloride; 100 pounds of magne- 
sium metal is used for the reduction. Expansion of plant facilities 
was underway in 1951 to increase production to at least 10,000 pounds 
of zirconium sponge per month.’ 

Titanium Alloy Manufacturing Division, National Lead Co., 
Niagara Falls, N. Y., produced ductile zirconium in 1951 using the 
Kroll magnesium-reduction method. 

Westinghouse Electric Corp. investigated a process for reducing 
zirconium dioxide with calcium metal. 

Much of the ductile zirconium metal produced before 1951 contained 
varying amounts of hafnium, which occurs in nature associated with 
zirconium minerals; zircon, the most abundant source of the metal, 
contains about 2.5 percent hafnium. Hafnium and zirconium re- 
semble each other in chemical behavior more than any other two 
elements. Due to this similarity, the first problem in preparing 
pure zirconium is to remove hafnium.’ Hafnium metal is ductile, is 
resistant to corrosion, and has a high melting point. These properties 
suggest possible uses in the electronics industry for filament and 
cathode surfaces. The oxide and salts exhibit catalytic properties; 
the oxide and carbide are highly refractory and may find use in super- 
refractories for jet engines, nuclear reactors, and other high-tempera- 


ture devices. 
WORLD REVIEW 


Australia.—For many years Australia has been the world’s prin- 
cipal producer of zircon concentrates. Zircon-Rutile, Ltd., largest 
Australian zircon producer, reported an improved market for its prod- 
ucts in 1950, a condition that apparently continued through 1951, as 
witnessed by the greatly increased exports to the United States. 
Australian zircon producers, however, were reported also to be con- 
cerned about future outlets for their material because of the increased 
output of the Florida operations.” 

Brazil.—Baddeleyite (zirconium dioxide) is found in large concen- 
trations in the Pecos de Caldas area of the States of S&o Paulo and 
Minas Gerais, Brazil. Deposits of zircon are known in the States of 
Baía, Espírito Santo, and Rio de Janeiro. 

? Stephens, W. W., and McClain, J. H., Ductile Zirconium: Chem. Eng., vol. 58, No. 3, 1951, pp. 
uf Lition, F. B., Preparation and Some Properties of Hafnium Metal: Jour. Electrochem. Soc., vol. 98, 
No. 12, December 1961, pp. 488-404. 

Adenstedt, H. K., Physical, Thermal, and Electrical Properties of Hafnium and High Purity Zirconium: 

poe Am. Soc. Metals, vol. 44, April 1951, PP. 949-973. 

ndustrial and Mining Standard, vol. 105, No. 2685, Oct. 5, 1950, 


e 17. 
10 Mining Journal (Queensland Government), Zircon—Disposal di Australian Output: Vol. 62, No. 501, 
January 1951, p. 92. 
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Egypt.—Zircon is found in black sands of the Mediterranean coast 
around the mouths of the Rosetta and Damietta branches of the Nile. 
Production for 1942 and 1944 was 39 and 12 metric tons, respectively. 

Germany (Eastern Zone).—The Geological Institute of the Univer- 
sity of Rostock indicated that zirconium and titanium minerals would 
soon be recovered commercially from beach sands along the Baltic 
Sea coastline of Mecklenburg." 

Senegal (French West Africa).—Zircon-rich black sands occur near 
Rufisque. Production of zircon concentrates in 1949 amounted to 
245 metric tons. Assistance was reported sought from the Economic 
Cooperation Administration in obtaining equipment to mine the 
deposits.” 

Union of South Africa.—Attention has been given in recent years 
to the beach sands of Natal, notably in the vicinity of Durban. 
Heavy mineral concentrates from the sands reportedly contain 8 
percent zircon.” 

United Kingdom.—Annual zircon requirements of the United King- 
dom were estimated at 5,000 to 7,000 tons per year.“ According 
to reports, a plant for making a range of zirconium products was under 
construction by Goodlass Wall & Lead Industries, Ltd., at Newcastle- 
upon-Tyne; operations were expected to begin in 1951. 

11 Mining World, vol. 12, No. 5, May 1950, p. 54. 
12 Mining World, vol. 12, No. 4, April 1950 


» Dp. 49. 
33 South African Mining and Engineering Jour., vol. 61, No. 2991, June 10, 1950, p. 505. 
14 Work cited in footnote 10. 


Minor Metals 


By E. J. Carlson, A. J. Kauffman, Jr., H. D. Keiser, and Stanley Needleman! 


4e 
CESIUM AND RUBIDIUM? 


ESIUM and rubidium usually occur together in nature. Cesium 
C is obtained chiefly from pollucite, a cesium-aluminum-sodium 
silicate mineral that contains 30 to 36 percent Cs¿0 and about 3 
nM Rb4O. Pollucite occurs in pegmatites found in Maine, the 
lack Hills of South Dakota, South-West Africa, and the Union of 
South Africa. Rubidium is extracted as cile from the hthium- 
mica minera], lepidolite. Some varieties of beryl that are particularly 
white contain as much as several] percent of cesium and rubidium; these 
elements could be extracted economically from such beryl if the 
demand for them were sufficient. | 

Production.—Cesium and rubidium metals and compounds were 
produced in 1951 by DeRewal International Rare Metals Co., Phila- 
delphia, Pa.; Maywood Chemical Works, Maywood, N. J. (Cs metal, 
Cs and Rb compounds); Fairmount Chemical Co., Newark J. 
We and Rb metals and compounds); General Electric Co., Scotia, 

. Y. (Cs metal); A. D. Mackay, Inc., New York, N. Y. (Cs and Rb 
metals and compounds); and Foote Mineral Co., Philadelphia, Pa. 
(Cs compounds). Harshaw Chemical Co., Cleveland, Ohio, produced 
synthetic optical crystals of cesium iodide for use in scintillator 
counters and optical devices. 

Uses.—Cesium and rubidium are used principally in photoelectric 
cells as the active agents in the emission of electrons. Cesium is 
used in vapor lamps adapted for infrared signalling uses by the 
military. Cesium and rubidium are used as catalysts in the poly- 
merization of certain resin materials to yield a durable protective 
coating. It was reported in 1951 that cesium-137, a gamma-emitting 
fission product with a half life of 33 years, might rival cobalt-60 in 
radiation therapy. Rb-87 is a naturally occurring radioactive isotope 
of rubidium that emits beta radiation. 

Prices.—Chemically pure cesium and rubidium metal, double- 
distilled, in sealed glass ampoules, were quoted in 1951 at $4-$5 and 
$4.50-$5.50 per gram, respectively, depending on quantity. 

1 Unless otherwise indicated, figures on ma gis and exports compiled by M. B. Price and E. D. Page, of 
the Bureau of Mines, from records of the U. S. Department of Commercs. Borylllum and zirconium, 


included in the 1950 Minor Metals chapter, are reviewed in separate chapters in this volume. 
3 Prepared by Stanley Needleman. 
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Technology.—A method was developed of extracting cesium from 
ore and mixtures of metals.? Methods for accurate quantitative analy- 
sis of rubidium in lepidolite by spectrochemical procedures were 
described, using potassium as an internal standard.‘ 

World Review.—An output of about 100 tons of pollucite was 
reported in South-West Africa during 1946-51; 19 tons of this cesium 
ore (26-30 percent Cs¿0) and 11,090 tons of lepidolite (1.5 percent 
Rb¿0) were produced in 1951 from pegmatite deposits 18 miles south 
of Karabib. Several tons of pollucite was recovered as a byproduct of 
beryl mining in the Union ati South Africa. 


COLUMBIUM (NIOBIUM) AND TANTALUM: 


To insure a dependable supply of columbium and tantalum, empha- 
sis has been placed on the development of low-grade domestic deposits. 
As a result of the extensive monazite exploration program of the 
Bureau of Mines, under contract to the Átomic Energy Commission, 
substantial tonnages of columbite-tantalite have been found as 
constituents of black sands. Preliminary investigations by the 
Bureau of Mines, Federal Geological Survey, and Arkansas Geological 
Survey have disclosed appreciable quantities of columbium associated 
with the titanium minerals and bauxite in Pulaski and Saline Counties, 
Ark. Further mining and metallurgical research will be necessary 
before these metals can be assured in the quantities required by 
industry for the defense effort. 

On March 19, 1951, the National Production Authority placed 
columbium and tantalum under defense allocation by an amendment 
to Order M-3. Columbium-bearing steels had been reserved for 
defense needs under Order M—3; subsequent amendments thereto 
limited the proportion of columbium that could be used in stainless 
steel. In December 1951 the National Production Authority issued 
Order M-80 permitting the use of columbium and tantalum in the 
manufacture of Class À and/or Class B products required by the 
Department of Defense or Atomic Energy programs. Certification 
by the Aircraft Production Resources Agency was required for 
columbium and tantalum alloys used in the aircraft program. Colum- 
bium-coated welding rod was classified as a columbium-bearing steel. 

Mine Production.—Domestic mine shipments of columbite-tantalite 
concentrates during 1951 totaled 925 pounds. Principal producers 
were Beryllium Mining Co., Inc. (New Anniversary claims), Ohio 
City, Colo., and George C. Bland (Beecher Lode), Hill City, S. Dak. 
Small lots of columbite-tantalite concentrates produced during the 
year may have remained unsold. 

Domestic Refiners.—Ferrocolumbium and ferrocolumbium-tanta- 
lum alloys were produced by the Electro Metallurgical Division, 
Union Carbide € Carbon Co., Niagara Falls, N. Y. Miscellaneous 
tantalum and columbium products were manufactured by Fansteel 
Metallurgical Corp., North Chicago, Ill. Kennametal, Inc., Latrobe, 
Pa., marketed ‘‘Kentanium,” a carbide containing columbium and 
tantalum. 

3 British Nonferrous Metals Research Assoc., Bull. 270, December 1951, p. 470. 
4 Ahrens, L. H., and Gorfinkle, L. G., Quantitative Spectrochemical Analysis of Rubidium in Lepidolite: 


Am. Jour. Sci., vol. 249, June 1951, pp. 451-456 
$ Prepared by Stanley Needleman. 
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TABLE 1.—Columbium and tantalum concentrates shipped from mines in the 
United States, 1941-51 


Columbium concentrates Tantalum concentrates 


Year 


we es e ee eem e d gé en e op eg d gr e dr e e ef e EE a E ep ër ep e rimar op ler gp een ep ep e en en ef e op rra 


1 Principally microlite. 

2 Bureau of Mines not at liberty to publish. 

8 Columbite and tantalite production not differentiated and given under tantalum concentrates. 
d Tantalite-columbite. , 


Uses.—High-temperature alloys, important to jet engines and gas 
turbines, compete with heat-and corrosion-resistant stainless steels 
for the world?s limited supply of columbium, an alloying agent that 
has acquired strategic importance in the last decade. Columbium 
is an important additive to the supertemperature alloys; when used 
in concentrations of 1 to 5 percent, it maintains strength at high 
temperatures and provides good resistance to creep. The principal 
use of columbium in steels is as a carbide stabilizer; it decreases 
susceptibility to intergranular corrosion, improves weldability, and 
increases creep and impact strength. Columbium is becoming in- 
creasingly important as a constituent of ferrous and nonferrous alloys 
being developed for parts exposed to high temperatures generated in 
jet engines and gas turbines. Chromium-nickel-columbium steel 

as strength properties adequate for applications such as rotor forgings, 
blades, and tubes used in gas turbines. A report was published in 
1951 reviewing the effects of small additions of columbium to certain 
high-temperature jet engine alloys,’ and the titanium-columbium 
system was studied? Kentanium, the new columbium-tantalum 
carbide, is used in the aircraft industry. 

Tantalum, a readily formative and highly corrosion-resistant metal, 
is used principally in the pure form. Considerable quantities are used 
in the chemical industries for heat exchangers, condensers, absorption 
towers, and other devices subject to corrosive attack. "The metal is a 
structural material suitable for use with hydrogen peroxide under a 
wide range of conditions as far as peroxide stability and resistance to 
corrosion are concerned. Research continued on tantalum for use in 
capacitors. Tantalum metal is used in surgery for cranial plates and 
sutures and in electronics as a structural component in many types of 
vacuum tubes. The carbide of tantalum is used for cutting tools, 
dies, and other wear-resisting parts. Tantalum oxide is an important 
component of silica-free optical glass. 


$ Iron and Coal Trades Review, Gas-Turbine Steels and Alloys: March 1951, pp. 485-400. 

d Tayan, J. D., Metals for the High-Speed Age: Eng. and Min. Jour., vol. 152, No. 9, September 1951, 
pp. . 

t Hansen, M., Kamen, E. L., Kessler, H. D., and McPherson, D. J., Systems Titanium Molybdenum 
and Titanium-Columbium: Jour. Metals, vol. 3, No. 10, October 1951, pp. 881-888. 


1354 MINERALS YEARBOOK, 1951 


Tantalum can be substituted for columbium in the high-temperature 
alloys on a point for point basis, providing equal strength and creep 
resistance. The corrosion resistance of tantalum-molybdenum alloys 
was the subject of an important investigation. Improved ductility 
and reduction in tendency to air-harden are imparted to chromium 
stainless steels by additions of columbium and tantalum. 

Patents issued during 1951 included a method for making a tantalum 
EE gas-filled tubes ' and a method for drawing filled tantalum 
tubes. 

Prices.—Metal Bulletin (London) quotations on columbite, 50-55 
percent combined pentoxides (Cb:O; plus Ta20;), per unit, c. i. f. 
Atlantic ports, opened the year at 250s.-260s. and on January 19 was 
stabilized at 256s., with no further changes during 1951. E&MJ 
Metal and Mineral Markets quotations for tantalum ore, 55—60 
percent Ta,O;, were unchanged during the year at $2-$2.50 per pound. 
Columbium-metal powder held steady at $62.75 per pound, and 
tantalum-metal powder was offered at $33.50. Prices of columbium 
metal have remained unchanged since 1948, being qúoted at $280 per 
kilogram for rod and $250 for sheet. Similarly, tantalum rod was 
quoted at $160.60 and sheet at $143. Ferrocolumbium and ferro- 
columbium-tantalum were quoted throughout 1951 at $4.90 and $2.75 
per pound of contained columbium, respectively. 

Foreign Trade.—During 1951 imports of columbite ore into the 
United States declined about 10 percent compared with 1950, although 
receipts from Nigeria increased slightly. The bulk of the United 
States supply continued to be low-grade columbite concentrates. 
Tantalite imports decreased during the year. 

Other imports, all from the United Kingdom, included: Columbium 
alloys, principally ferrocolumbium, 63,622 pounds, valued at $175,778; 
columbium metal, 6,178 pounds, valued at $18,806; and tantalum 
metal, 5,750 pounds, valued at $8,646. 


TABLE 2.—Columbium and tantalum ores (columbite and tantalite concentrates) 
imported for consumption in the United States, 1949-51, by countries, in 


pounds [U. 8. Department of Commerce] 


Columbium ore Tantalum ore 
Country ————— 
1949 1950 1951 1949 1950 1951 
AAA NN IA APRA AN AE E 1, 
elgian Congo...............- 198, 585 400. 868 177, 278 38, 086 211, 433 210, 402 
Belgium-Luxembourg !.......|............ A --.. ----...|- --....-...- 885, 20, 876 
BIB: eege 8, 568 10, 081 6, 377 63, 478 13, 378 |............ 
Japan OE EE Ol, BOD WEE, MS 10, 691 |............ 
Mozambique................- L2200 Lacsesos& 17,082. [.1.22:556 A A 
Netherlands 1................ |... -. A --.....- 29, 500 AA emere 
(erie E 1,349,126 | 1,280,930 | 1,324,841 4, 480 7, 543 5, 700 
STT EE So ee 2109. |tnece vet A A eke Me ool 
Union of South Africa. Leen lee lu 1s i AAN A 
Total: Pounds.........- 1,557,470 | 1,726,717 | 1,525, 573 136, 664 328, 728 238, 445 
Value............ $561, 945 $752, 926 | $1, 348, 561 $237, 292 $244, 205 $190, 383 


t Presumably country of transshipment rather than original source. 


* Schumb, W. C., Radtke, S. F., and Bever, M. B., Corrosion Resistance of Tantalum-Molybdenum 
Alloys: Ind. Eng. Chem., vol. 42, No. 5, May 1950, pp. 82 3 
à a Se GE designed to Electrons, Ino.), Tantalum Anode for Gas-Filled Tubes: U. S. Patent 
3 an, D 
11 Seabury, D. S. (assigned to Western Union Telegraph Co.), Method for Drawing Filled Tantalum 
Tubes: U.S. Patent 2,549,249, Apr. 17, 1051. 
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The United States exported 41 pounds of tantalum ore, valued at 
$2,221, to the United Kingdom. No columbium ore was exported. 
Exports of columbium metal and alloys, principally to the United 
Kingdom, totaled 42 pounds, valued at $2,646; exports of tantalum 
metal and alloys totaled 1,676 pounds, valued at $74,814; principal 
Eum were United Kingdom, Sweden, France, Germany, and 
y. 
WORLD REVIEW 


Angola.—Large deposits of columbite-tantalite have been discovered 
in the Lobito area of Angola. 

Argentina. —Tantalite occurs at Salta, near the Bolivian border, 
and in the San Louis Province. The deposits at Salta are the more 
important. 

Belgian Congo.—Legislative Ordinance 33/99, dated March 12, 
1951, removed columbite-tantalite minerals from the schedule of 
export taxes; this was done in an effort to stimulate operations of 
marginal deposits. 

Geomines, at Manono, continued to be the principal columbite- 
tantalite producer in the country. Expansion of production was 
expected as a result of financial assistance supplied by the Foreign 
Expansion Division, Defense Materials Procurement Agency, for- 
merly Economic Cooperation Administration. 

Columbite-tantalite reserves in Congo and Ruanda-Urundi have 
been estimated at about 22,500 metric tons. The Somuki mine at 
Mouye, Ruanda-Urundi, resumed production, and the Buranga mine 
at Minetain, increased its output. Extensive prospecting in Ruanda- 
Urundi took place in certain areas of Mugendo, Gisitwe, Corem, and 
Runyankezi. 

Canada.—Interest was shown in a deposit containing a smallcon- 
centration of tantalite at Ross Lake, northeast of Yellowknife, North- 
west Territory. Tantalum Refining & Mining Corp. of America, Ltd., 
conducted beneficiation studies which suggested further investigation. 

French Cameroons.—The possibility of recovering columbite- 
tantalite as a byproduct of tin mining at Mayo Darle was investigated. 
Occurrences of columbite-tantalite have been found at Betare-Oya, 
on a tributary of the Lom River; on a tributary of the Mba River; 
and near the town of Dschang on the British Cameroons frontier. 

French Equatorial Africa.—Several promising deposits were inves- 
tigated in the Mayombe region of Moyen Congo. This area had a 
record of past production. 

Malaya.—About 15 tons of columbite-tantalite concentrates was 
produced between 1945-51 as a byproduct of gold mining at Mayoko, 
in Moyen Congo. Malayan output of columbite for 1951 was about 
25 tons; the concentrate was obtained as a byproduct of tin mining 
in the State of Kedah. Alluvial deposits of columbite-tantalite were 
investigated at Bakri near Muar on the west coast of the State of 
Johore and at Semiling in the northern part of the State of Kedah. 

Mozambique.—About 92,550 kilograms of samarskite (an iron- 
calcium columbate-tantalate containing uranium and rare-earth 
elements) was produced in the Tete district of Mozambique. Ship- 
ments were made to France and the United Kingdom. 
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TABLE 4.—World production of tantalite concentrates, in 1935-51, in pounds ! 
[Compiled by Stanley Needleman and Berenice B. Mitchell] 


United 
Year | Avstralia] Brazi 2 | Nigeria | Southern! “West” | Uganda | South | (mine | total (o 
ear raz eria es gan ou mine O es- 
Rhodesia) Africa Africa | ship- | timate) 
ments) 3 

1935... 33,981} (3) |... 2,000 | 13,448 4 s 7,681 | 66,500 
1938....... y Q ML (3) 66,720 | 241,431 j ae aee 96, 500 
1937.......| 40, o ae (3) 261,949 9 16,307 | 137 000 
1938_...... 44,979 Biel 15,900 | 64 861 ) 36,189 | 168,000 
To 18, 547 508 los 10,260 | 4,166 j (5) 340 | 94,500 
1940....... 14,157 | 59,781 |.......... 15, 680 622 5 D E 98, 500 
1941. .......|.........- 200,619 |.......... 35, 840 6228 2. ij 250 | 255,000 
CU E904 (120 [L7 ' 120 640 |. o 295, 000 
1943.......| 27,418 | 309,033 | 4,600 | 13,820 62 i s 79,411 | 485,000 
1044... 24,102 | 443,125 | 27,082 | 12640 | (8) $9, 5818| 6,312 | 77,204 | 575,000 
1945. ...... 1.053 | 66,138 | 29,792 | 14,740 |... ; 636 7 75,500 | 127,000 
1946... 806 | 98035] 2,890 om i 94,000 | 73,475 | 132,000 
1947....... 1411 | 71,650| 8,310 ` 300 403 S. qol 73,259 | 118,000 
1948....... 1203| 9 8,243 | 18,120 17 ANT 51, 500 
1949... .-- 3,502 | 9,297| 4,980| 10,840 | 5,364 ý (5 191,020 | 123,000 
E 16,536 | 18.700 | 2240 "700 | 12570 s) $4,000 | 101,000 | 62,500 
1951....... 5129| 888] oam ` 3,074 | (8) 96,000 | 18925 | 37,500 


1 See table 3, footnote 1. United States imports show 98 pounds tantalite received from Anglo-Egyptian 
Sudan in 1944; 700 pounds from Canada in 1944; and 1,805 pounds and 2,442 pounds from India in 1943 and 
1944 repe vel. 


X e 
3 r to 1941, concentrates were designated as “tantalite-columbite””, however, in composition, Ta20s was 
strongly predominant over Cha, therefore, these concentrates have been tabulated in this table rather than 
table 3, on columbite. From 1941 to 1948, inclusive, tantalite and columbite are differentiated. 

4 Data not available. 

5 See also table 3, on columbite. 

$ In addition, tin-tantalite-columbite concentrates, unspecified tantalite-columbite content, produced as 
follows: 1936, 1,165 pounds; 1937, 1,322 pounds; 1938, 1,366 pounds; 1940, 1,456 pounds; 1941, 370 pounds; 
1942, 161 pounds; 1043, 560 pounds; 1944, 2,000 pounds. . 
? Principally microl{te. 

* Includes bismutotantalite as follows: 1944, 6,720 pounds; 1948, 670 pounds. Footnotes 2 and 5, above, 


also apply. 
* Sales and exports. 
10 Tantalite-colum bite. 


Nigeria.—Production of columbite was adversely affected by lack 
of rain and curtailment of electric power supplies. The Government 
of Nigeria has increased the scales of royalties on both columbite and 
tin. It has been asserted that these scales are not justified by existing 
working costs and that this situation has made the lower grade ore 
uneconomical.” 

Reserves of columbite in Nigeria, as of March 31, 1951, were esti- 
d at about 10,000 long tons, of which &bout 7,000 tons was 
proved. 

South-West Africa.—This country reported a production of 3,794 
pounds of columbite-tantalite during 1951, principally from the 
Karabib-Usakos area. 

Uganda.—Columbite production came from the Ankole-Kigezi 
area; largest producer was the African Base Metals Concern, with 
workings in the Kakanena-Kavu, Savami, and Ankole districts. The 
known columbite-tantalite area extends from Dwata to Kabira, in 
northwest Kashara County, and south to Kamezi on the Ruanda 
border.'*- Columbite has been reported in northern Kinkizi.* A 


12 Mining World, vol. 161, No. 4197, September 1961, p. 147. 
18 Annual Report of the Mines Dept. (Nigeria) for a period Jan. 1, 1950, to March 1951, Kaduna, 1951, 


» 12. 
" 14 Geological Survey Dept. of Uganda, Records: 1950, p. 31. 
18 Survey, Land and es Dept., Uganda Protectorate, Annual Report, 1950 Entebbe, 1951, p. 35. 
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sample of pyrochlore from Sukulu Hill, Tororo, Uganda, was submitted 
by the Geological Survey of Uganda to the United States Bureau of 
Mines for beneficiation tests. Flotation tests were not successful, 
although not enough tests were made to be conclusive. 


GALLIUM * 


Gallium is unique among metals in that it remains liquid through a 
temperature range of 3,515? F.—from a melting point of 85.5° F. to 
a boiling point of 3,601? F. Unfortunately, it is extremely corrosive 
and consequently difficult to handle, particularly at higher tempera- 
turés. Although gallium is as abundant as lead in the crust of the 
earth, the price that it commands is over twice that of gold. Few 
significant commercial concentrations of the metal have been 
found. The richest known gallium-bearing mineral, germanite, con- 
tains up to 1.85 percent of the metal. The ores of tin, zinc, and 
aluminum contain varying small amounts of gallium. Some Bolivian 
tin ores run as high as 0.05 percent gallium, and aluminum ores have 
been found to contain 0.002 to 0.008 percent gallium. Flue dust 
from certain coals of east-central England have assayed up to 0.17 
percent gallium. 

Production. —Gallium metal was produced in 1951 by the Aluminum 
Ore Co., East St. Louis, Ill.; and the Anaconda Copper Mining Co., 
Great Falls, Mont. 

Consumption and Uses.—Demand for gallium in 1951 was negligible. 
No new applications were developed. The principal use of the metal, 
as in recent years, was as a component in the construction of direct- 
reading fused quartz thermometers. Minor amounts of gallium were 
used in optical mirror backings, dental alloys, gallium-vapor lamps, 
and as an excitant in phosphors for fluorescent lighting and luminous 
paints. Research studies were conducted on gallium and alloys of 
the metal with tin, aluminum, and zinc for potential use as a liquid- 
metal heat-transfer medium in nuclear energy apparatus." 

Prices.—Quotations on gallium metal, 99.9 percent pure, in 1951 
continued the same as in 1950, with the metal offered at $4.50 per 
gram in lots of less than 100 grams; $3.50, for 100 to 999 grams; and 
$3.00, for 1,000 to 2,499 grams. 


GERMANIUM * 


Through development of improved germanium diodes and transis- 
tors, further and substantial progress was achieved in 1951 toward the 
imminent revolution in electronics, which has, according to the prog- 
nosticators, far-reaching implications. 

Production.— Germanium production, principally in the form of 
the dioxide, increased about 80 percent in 1951 compared with 1950 
and reached an all-time high. The Eagle-Picher Co., Joplin, Mo., 
maintained its position as the leading domestic producer of ger- 
manium and its compounds. A relatively small but significant output 
of germanium dioxide was reported by the American Steel & Wire Co. 

16 Prepared by E. J. Carlson. 
1? Evans, R. M. and Jaffee, R. I., Low-Melting Gallium Alloys: U. S. Atomic Energy Commission, 


Nuclear Science Abs., vol. 5, No. 17, Sept. 15, 1951, p. 701. 
18 Prepared by H. D. Keiser. 
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(subsidiary of the U. S. Steel Corp.), Donora, Pa., the only other 
producer. American Zinc, Lead & Smelting Co. announced that a new 
unit for the recovery of germanium was under construction at its 
Fairmont City, Ill., plant and would be placed in operation during 
1952. Toward the close of 1951 the Eagle-Picher Co. filed a tax- 
amortization application with Defense Materials Procurement Agency 
in connection with its plans to increase the capacity of its germanium- 
production facilities at Joplin, Mo. Action on the application had 
not been completed at the year end. 

Consumption and Uses.—Apparent consumption of germanium 
and its compounds in 1951, based on producers’ shipments and 
imports, increased slightly more than 100 percent compared with 1950 
and was almost identical in quantity with domestic production in 
1951. Asin the last several years, virtually all the germanium consumed 
was used in the metal form by the electronics industry for the produc- 
tion of diodes and transistors. (See Germanium review in the Minor 
Metals chapter, Minerals Yearbook 1950.) About 6,000,000 diodes 
were said to have been made in 1951 and were extensively used in 
television receivers.” Principal manufacturers of diodes and transis- 
tors in 1951 included General Electric Co., Syracuse, N. Y.; Philco 
Corp., Philadelphia, Pa.; Raytheon Manufacturing Co., Newton, 
Mass.; Sylvania Electric Products, Inc., Woburn, Mass.; and Western 
Electric Co., Allentown, Pa. Numerous companies, most of them 
already in the general electronics field, were reportedly preparing to 
produce diodes and transistors in 1952. 

Transistors are of two types, the contact type and the junction type. 
The contact type was developed first, and a large part of the improved 
performance of the transistor results from development of the junction 
type. A germanium crystal touched by two closely spaced fine wires 
comprised the contact transistor, whereas in the junction transistor 
this point-contact arrangement has been replaced by a large-area 
contact. A thin layer of electrically positive (electron-deficient) 
germanium is sandwiched between two electrically negative (electron- 
rich) germanium ends. ‘Transistor action takes place over the entire 
area of contact (junction) between the two types of germanium. The 
junction transistor therefore operates more efficiently and consumes 
far less power than the contact transistor.” 

Stocks and Prices.—Producers’ 1951 year-end stocks of germanium 
were larger than at the close of 1950 but were relatively low owing to 
the strong demand for the metal that prevailed during 1951. Germa- 
nium was quoted by E&MJ Metal and Mineral Markets at $180 per 
pound throughout 1951. 

Foreign Trade.—Imports of germanium in 1951 comprised 319 
pounds of germanium dioxide, valued at $66,121, from Germany and 
the United Kingdom.” Data on United States exports of germanium 
are not available. 

Technology.—An investigation of the physical metallurgy of 
germanium was begun in the latter part of 1951 by the Bureau of 
Mines at its Mississippi Valley Experiment Station, Rolla, Mo. 

19 American Zinc, Lead & Smelting Co., St. Louis, Mo., Annual Report: 1951, p. 16. 
20 Kaar, I. J., Electronics Division, General Electric 0., Syracuse, N. Y., Address before New York 
ponor of Security Analysts: New York, N 


; N. Y., June 2, 1052. 
denour, Louis N., A Revolution in Electronics: Sal. Am., vol. 185, No. 2., August 1951, pp. 13-17. 
33 Source: U. 8. Tariff Commission 
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The investigation involved the design and construction of special 
furnaces for reducing germanium oxide and for remelting and casting 
the metal and development of new instruments for measuring the 
various electrical properties of germanium. 

A metallurgical process was described for recovering germanium 
from flue dusts produced in burning British coals. Recovery in the 
regulus of more than 90 percent of the germanium in the dust was 
achieved, followed by extraction of 90 to 95 percent of the metal in 
the regulus. Direct reduction of germanium tetrachloride with 
zinc vapor to produce germanium metal of electronic grade was dis- 
cussed. The purity and electronic properties of the germanium 
equaled or exceeded those of germanium prepared by the standard 
hydrolysis and hydrogen reduction of germanium dioxide.” 

In an investigation of junction transistors, the effects of diffusion 
of electrons through a thin p-type layer of germanium was studied 
in specimens consisting of two n-type regions with the p-type region 
interposed.” Research investigations were conducted on various 
physical and electrical characteristics of germanium semiconductors.” 
The electrical resistivity of aluminum alloys containing germanium 
was found to increase linearly with the atomic percentage of the 
solute atoms.” 

INDIUM Y 


Indium is a silver-white metal with a bluish tinge and is ductile, 
malleable, softer than lead, crystalline, and diamagnetic. The metal 
is widely distributed in the crust of the earth but generally found only 
as traces with the ores of zinc, lead, tin, tungsten, and iron. Com- 
mercial production of indium has been principally from zinc-smelter 
Se which have been found to contain up to 1.0 percent of the 
metal. 

Production.—The indium content of metal and compounds pro- 
duced domestically in 1951 exceeded by about 10, percent the previous 
all-time high production of 1950. Principal producers of indium 
were the American Smelting & Refining Co., Denver, Colo., and 
Perth Amboy, N. J.; the Anaconda Copper Mining Co., Great Falls, 
Mont.; and the Cerro de Pasco Copper Corp., Brooklyn, N. Y. 

Uses.—The chief use of indium has been as a plating for engine 
bearings, especially where high bearing loads, elevated operating 
temperatures, and severe conditions of lubricant corrosion are en- 
countered. A small percentage of indium added to silver-lead 
solders materially improves the coverage, spreadability, and bonding 
strength of such solders. 

World Review.—Indium production in Peru was reported to be 
80,853 grams, which was appreciably less than the 1950 production 
of 514,000 grams. Canada, which produced 154,000 grams in 1950, 
had an estimated production of 30,000 grams of indium for 1951. 

23 Powell, A. R., Lever, F. M., and Walpole, R. E., The Extraction and Refining of Germanium and 
Gallium: Jour. App. Chem., vol. 1, part 12, December 1951, pp. 541-551. 

* Medcalf, William E., Direct Reduction of Germanium Tetrachloride: Eagle-Picher Co., Joplin 
Mo., Quart. Rept. 2, Aug. 1-Nov. i, 1951, 31 pp. , 

25 Shockley, W., Sparks, M., aná Teal, G. K., p-n Junction Transistors: Phys. Rev., vol. 83, No. 1, 
July 1, 1951, pp. 151-162. 

26 Purdue Research Foundation, Lafayette, Ind., Semiconductor Research: Quart. Rept. 1, July 1-Sept. 
Robinson A. T., and Dorn, J. E., Effect of Alloying Elements on the Electrical Resistivity of Alu- 


minum Alloys: Jour. Metals, vol. 3, No. 6, June 1951, pp. 457-460. 
28 Prepared by E. J. Carlson. 
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TABLE 5.—Producers’ shipments of indium, 1942-51 ! 


Troy Price per Troy Price per 


Year ounces | troy ounce 3 Year ounces |troy ounce? 
Lu occ echa ERE er2U 3 21, 000 $30-$15 || 1947...............-...-.--- 13, 908 $2. 25 
A A 59, 15-10 || 1098 20000000M 12, 202 2. 25 
1944. onis A 82, 427 10-7. 50 || 1949...............-.-.--. , 184 2. 25 
1945... ones 57, 434 7. 50-2. 25 || 1950... .........--.---.. 125, 777 2. 25 
kr ore IS 9, 66 2.25.1. 1901.55 sss REFS 153, 191 2. 25 


1 Includes metal content of compounds. 
* Nominal published prices, electrolytic grade, 99.9 percent. 
3 Estimated. 


RARE-EARTH MINERALS AND METALS ” 


Nature has been relatively generous in distributing rare-earth 
elements throughout the world and has endowed this country with 
two commercial sources—monazite, a rare-earth phosphate containing 
thorium, and bastnaesite, a rare-earth fluocarbonate. The known 
properties of the individual members of the rare-earth group are 
characteristically similar; ordinarily the elements occur together 
in the same minerals and are difficult to separate. The group as a 
Meu is as abundant in the earth’s crust as cobalt, boron, zinc, or 
ead. 

Interest in domestic deposits of monazite and bastnaesite continued 
to increase during 1951. 'The Bureau of Mines, under contract 
to the Atomic Energy Commission, continued to examine stream 
gravels in Idaho, Montana, Wyoming, North Carolina, and South 
Carolina as part of a program to evaluate the monazite deposits 
of the United States; the Geological Survey collaborated with the 
Bureau in examining several southeastern deposits. The bastnaesite 
deposit near Mountain Pass, San Bernardino County, Calif., was 
mapped by the Geological Survey. An examination, incidental to 
the mapping, showed that the deposit covers an area roughly 6 miles 
long and 2 miles wide, southeast of the Birthday claims originally 
discovered in 1949. The bastnaesite occurs in veins and bodies 
of barite-carbonate rock associated with shonkinite and syenites 

Reserves of rare-earth minerals, especially those in Idaho and 
California, point to the possibility of this country becoming selfs 
sufficient, with respect to these source materials, within the not too 
distant future. 

Production.—Domestic monazite production for 1951 was twice the 
output for 1950. Operations in the monazite-rich gravels of Idaho 
accounted for the increase. Significant production also came from 
Florida. The producing companies were Baumhoff-Marshall Co., 
Boise, Idaho; Warren Dredging Corp., Boise, Idaho; Humphreys 
Gold Corp., Jacksonville, Fla.; and Climax Molybdenum Co., Lead- 
ville, Colo. 

Monazite-production statistics are classified because the mineral 
comes under the regulations of the Atomic Energy Act of 1946, 
being a source of thorium, a fissionable material. No bastnaesite 
production was reported during the year. 


9! Prepared by A. J. Kauffman, Jr. 
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Consumption and Uses.—Principal monazite processors are Lindsay 
Light & Chemical Co., West Chicago, Ill.; Rare Earths, Inc., Paterson, 
N. J.; and Maywood Chemical Works, Maywood, N. J. Producers 
of mischmetal and ferrocerium include: Cerium Metals Corp., New 
York, N. Y.; General Cerium Corp., Edgewater, N. J.; New Process 
Metals Corp., Newark, N. J.; and Kent Metal & Chemical Co., Edge- 
water, N. J 

Large quantities of rare-earth fluorides and oxides are used as cores 
for high-luminosity carbon electrodes. Ordinary carbon arc lamps, 
although of high intensity, dissipate much of this intensity in the 
infra-red region of the spectrum. Addition of the rare-earth com- 
pounds results in a brilliant white light because of the intense emission 
in the visible region. High-speed photography has been made pos- 
sible by the use of these high-luminosity electrodes. The pyrophoric 
property of ferrocerium, an alloy of iron and the rare-earth metals, 
makes the material desirable for striking flints used in mechanical 
lighters. This property has made possible tracer bullets and lu- 
minescent shells. 

Mischmetal, the mixture of all of the rare-earth elements in metallic 
form, contains 45 to 55 percent cerium. An aluminum alloy with 11 
percent mischmetal has stress-rupture properties superior to present 
commercial alloys in the range of 700° to 800° F. The creep re- 
sistance of extruded magnesium is improved in the range of 400° to 
600° F. Additions of rare-earth metals improve the hot-workability 
of austenitic chromium-nickel and other high-alloyed steels.*! 

Prices.— During 1951 quotations for mischmetal and ferrocerium 
remained unchanged at $4.50 and $8.00 per pound, respectively. 
High-purity cerium metal was offered at $18.00 per pound. 

Foreign Trade.—Receipts of mischmetal and ferrocerium alloys 
for 1951 totaled 699 pounds valued at $4,543. Germany was the 
principal source. Imports of rare-earth chlorides from Brazil 
amounted to 822,125 pounds, valued at $281,681. (See the Minor 
Metals chapter, Minerals Yearbook, 1950, p. 1325, for statistics 
covering imports of mischmetal and ferrocerium, 1924-50; cerium 
and other rare-earth compounds, 1922-50; and exports of mischmetal 
and ferrocerium, 1942-50.) 


WORLD REVIEW 


India.—Except for a small tonnage shipped to England, India h 
had a complete embargo on monazite exports since 1947. The 
Indian Government has interest in controlling the exports of monazite 
because of the thorium content. According to a report published in 
1951, Indian Rare Earths, Ltd., was being set up at Alwaye, in 
Travancore, by the Government of India and Travancore to operate 
a plant to process 1,500 tons of monazite annually. Societe de Prod- 
uits Chimiques des Terres Rares, of France, was making the plant 
installation and contributing technical assistance until Indian per- 
sonnel could be trained.” 

V Loring, B. M., Baer, W. H., and Ackerlind, C. G., A Mischmetal Aluminum Alloy for Elevated Tem- 
perature Service: Naval Research Laboratory Rept. 3871, November 1951, Unclassified. 

Leontis, T. E., Effect of Rare-Earth Metals on Properties of Extruded Aluminum: Jour. Metals, vol. 3, 
No. 11, November 1951, pp. 987-993. 

31 Post G., Schoffstal, D. G., and Beaver, H. O., Hot-workability of Stainless Steel Improved by 


os S 
Adding Cerium and Lanthanum: Jour. Metals, vol. 3, No. 11, November 1951, pp. 973-979. 
32 Mining World, vol. 13, No. 7, June 1951, pp. 44 and 48. 
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Brazil. Bras, like other governments, has placed tight restrictions 
on the export of monazite. Deposits of monazite in the vicinity of 
Victoria, State of Espirito Santo, were being worked by the Monazita 
e Ilmenita do Brasil and Foote Minerios Industrializados. The 
latter company lost an attempt to block by injunction the Government 
ruling that prohibits export of the mineral to the United States.4 A 
new plant for treating monazite has been erected at Guarapari, 
Espirito Santo. 


RHENIUM * 


Rhenium, first discovered in Germany in 1925, has been one of the 
neglected elements, but recent research at the University of Tennessee 
suggests that it may have important specialized uses. It is a heavy, 
silver-white metal with a melting point of 3,440° C. abs. This metal 
alloys readily with tungsten, nickel, cobalt, tantalum, platinum, 
rhodium, iridium, gold, and iron. Rhenium is widely distributed in 
the crust of the earth but is not found in any commercial concentra- 
tions. Molybdenite has proved to be the richest mineral source of 
the element. The rhenium content of domestic molybdenites was 
reported to run as high as 0.05 percent, although specimens of this 
mineral from Norway have assayed up to 0.30 percent. Flue dust 
from roasting EE concentrates is the principal commercial 
source of the metal. 

Production and Prices. —Rhenium and potassium perrhenate have 
been produced by the Chemistry Department of the ey of 
Tennessee since 1942. Only a few pounds of the metal has been 

roduced yearly. The price varied with the quantity purchased. 
n pound lots the price was reported to be $900.00 per pound. 

Uses.—The high melting point gives rhenium value in high-tem- 
pera muro alloys, which offer excellent corrosion-resistant properties. 

he metal has a longer life than tungsten when operated at any given 
temperature. Thermocouples of platinum-rhenium and platinum, 
of platinum-rhenium and rhodium, or iridium-rhenium and iridium 
have ee forces and can be used at temperatures up 
to 1,900° C. 


SELENIUM AND TELLURIUM ** 


Selenium and tellurium are qun eegen mineralogically and 
have many properties in common. oreover, they &re both derived 
from the same principal industrial source—blister copper. Economi- 
cally, however, the two metals differed markedly in 1951. Selenium 
was & strategic metal in limited supply, the year-end stocks of which 
were at the lowest level since 1935. "Tellurium, on the other hand, 
was abundant, and at the close of the year overall stocks, including 
the metal content of producers! stocks of compounds and unprocessed 
anode slimes, exceeded & 5-year supply of the metal on the basis of 
apparent consumption in 1951. 

Production.—Domestic output of elemental selenium in 1951 was 

457,004 pounds compared with 511,325 pounds in 1950—a decline of 


33 Engineering and Mining Journal, vol. 182, No. 7, July 1951, p. 208. 
34 Mining World, vol. 13, No. 11, October 1951, p. 59. 

35 Prepared by E. J. Carlson. 

38 Propared by H. D. Kelser 
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about 11 percent, attributable largely to (1) reduced production of 
high-selenium copper at one mine, (2) the accumulation of selenium- 
containing anode slime during the year at one copper refinery, and 
(3) a decrease of about 4 percent in the production of electrolytic 
copper in the United States. Domestic production of elemental 
tellurium in 1951 totaled 160,933 pounds compared with 59,713 
pounds in 1950. 


TABLE 6.—Salient statistics of elemental selenium and tellurium in the United 
States, 1942-46 (average) and 1947-51, in pounds : 


Selenium Tellurium 
Year Produc- Imports ! Produc- 

Produc oe ers*stocks|_____________| Produc- a ers' stocks 

tion onte at end tion eats. at ond 

of year | Pounds | Value of year 
1942-46 (average)....| 475,408 | 454,294 | 388,637 | 191,172 | $328,351 86, 769 61, 046 156, 101 
Milo ncs 512,648 | 489,415 | 280,368 | 529,175 | 893,171 45, 248 71, 300 122, 717 
LEE 561,156 | 570,718 | 270,806 | 267,118 | 489, 762 48, 806 78, 788 92, 735 
1949 . ............... 468, 502 | 317,960 | 334,067 | 171,581 | 317,145 | 109,021 64, 278 135, 605 

t, MEMO 511,325 | 723,128 | 124,201 | 363,312 | 707,952 59, 713 


: 98, 070 97, 240 
106 A e bor 457,004 | 455, 608 85,947 | 246,552 |1,017,803 | 160,933 | 144,972 113, 210 
! Includes selenium salts. 


Producers of selenium and tellurium and their compounds in 1951 
were the American Smelting & Refining Co., Baltimore, Md.; Inter- 
national Smelting & Refining Co., Perth Amboy, N. J.; and United 
States Metals Refining Co., Carteret, N.J. The United States Smelt- 
ing, Refining & Mining Co. produced tellurium and tellurium com- 
pounds at its East Chicago, Ind., lead refinery. Kennecott Copper 
Corp. proceeded with the installation of facilities at its Garfield, Utah, 
copper refinery for the recovery of selenium and tellurium, with initial 
recovery operations scheduled for September 1952. 

Consumption and Uses.—Apparent consumption (producers! do- 
mestic shipments plus imports) of elemental selenium and elemental 
tellurium in 1951 was 702,130 and 144,972 pounds, respectively, rep- 
resenting & 35-percent decline for selenium and & 48-percent increase 
for tellurium, compared with the respective &pparent consumption 
in 1950. In the instance of selenium, the lower apparent consumption 
in 1951 reflected reduced production and & decline in imports rather 
than any decrease in demand. On the contrary, the metal was in 
such short supply that on December 10, 1951, the National Production 
Authority issued Order M-91 placing both imported and domesti- 
cally produced selenium under complete allocation. NPA announced 
that the action was necessary if essential defense requirements for 
selenium were to be met. 

The principal uses of selenium in 1951 were (1) in manufacturing 
rectifiers used to convert alternating current to direct current in tele- 
vision and radio sets and to perform the same function as power tubes; 
(2) in producing special grades of stainless steel to improve machin- 
ability and in casting stainless steel to provide gas control and thereby 
assure soundness of castings; (3) as a decolorizer in the glass industry; 
and (4) for diversified chemical purposes, including its use (a) in the 
production of pigments and enamels, (b) as a rubber accelerator, and 
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(c) as a catalyst in the synthesis of organic chemical and drug products. 
High-purity-grade (99.99 plus percent) and DDQ-grade (99.95 per- 
cent) selenium are used for manufacturing rectifiers. In the glass 
and pigment industries, commercial-grade (99.5 percent) selenium is 
used. Selenium dioxide is employed as a catalyst in the preparation 
of EE and drugs. Ferroselenium is used in producing stainless 
steel. 

Tellurium was used principally (1) in manufacturing alloys, such as 
tellurium lead, tellurium copper, and various tellurium bronzes, and 
(2) in the rubber industry as a secondary vulcanizing agent. Minor 
uses were as an additive and core wash to induce chill in the manu- 
facture of iron castings, and as a coloring agent in the production of 
art glass and ceramics. A tellurium copper with a machinability ap- 
proaching that of free-cutting brass and with an electrical conduc- 
tivity of 90 percent of that of pure copper was produced. A tellurium 
bronze also became available that had high strength, hardenability, 
ease of machining, and corrosion resistance. Tellurium imparts 
hardness, toughness, and increased corrosion resistance to lead. In 
rubber, tellurium provides resistance to heat and aging. 

Stocks.—Producers’ stocks of elemental selenium decreased 31 per- 
cent in 1951, whereas those of elemental tellurium increased 16 percent. 
The stocks of selenium at the end of 1951 represented less than a 2- 
month supply, based on apparent consumption for the year. 

Prices.—Selenium, black, powdered, 99.5 percent pure, was quoted 
at $3.00-$3.50 per pound throughout 1951. The quotation for tellu- 
rium continued unchanged at $1.75 per pound, as in the preceding 12 
years. 

Foreign Trade.—Imports of selenium and its salts in 1951 totaled 
246,552 pounds, valued at $1,017,863, a decrease of 32 percent in 

uantity but an increase of 33 percent in value, compared with 1950. 

anada was the source of 200,622 pounds (81 percent) of 1951 im- 
ports, valued at $756,744. Japan furnished 20,793 pounds, valued 
at $145,165, and 19,815 pounds, valued at $97,719, was received from 
Sweden. Germany, Mexico, and Belgium supplied most of the re- 
mainder. Tellurium imports were virtually nil, amounting to 25 
pounds of tellurium in compounds received from Canada. Data on 
exports of selenium and tellurium are not available. 

World Review.—Canadian production of selenium increased 45 per- 
cent in 1951 in response to strong demand for defense purposes. The 
total selenium output was 382,603 pounds valued at C$1,239,633, 
compared with 261,973 pounds valued at C$633,975 in 1950. Tel- 
lurium production decreased from 10,075 pounds valued at C$19,143 
in 1950, to 8,913 pounds valued at C$16,400 in 1951.7? 

About three-fourths of the total selenium production in Canada in 
1951 was recovered by Canadian Copper Refiners, Ltd., at its Montreal 
East, Quebec, refinery from copper anodes produced from the copper- 
gold ores of Noranda Mines, Ltd., Noranda, Quebec, and from blister 
copper derived from the copper-zinc ores of Hudson Bay Mining & 
Smelting Co., Ltd., Flin Flon, Manitoba. About one-fourth of the 
total production was recovered at the Copper Cliff, Ontario, refinery 
of the International Nickel Co. of Canada, Ltd., from the Sudbury 


3? Dominion Bureau of Statistics, Ottawa, Ontario, Canada. 
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copper-nickel ores. Selenium and its compounds were also produced 
by the International Nickel Co. of Canada, Ltd., at its Clydach 
refinery, near Swansea, Wales, United Kingdom. 


THALLIUM =” 


Thallium is recovered commercially from flue dust and residues 
accumulated in certain plants and smelters that produce lead, zinc, 
copper, cadmium, sulfuric acid, and white arsenic. 

Production.—The Globe cadmium refinery of the American Smelting 
& Refining Co., at Denver, Colo., was the sole producer of thallium 
metal in the United States. Domestic output of thallium metal and 
sulfate totaled about a few thousand pounds during 1951. 

Consumption and Uses.—Producers’ shipments of thallium metal 
and sulfate in 1951 indicated that thallium was consumed at the same 
rate as in the previous year. The use of thallium compounds for 
rodent and insect control declined whereas use of thallium in scintil- 
lator counter crystals and as a phosphor activator increased. 

Thallium-bromide-iodide synthetic optical crystals were used as 
prisms and windows for use in infrared spectroscopy and infrared 
achromatic lenses, and as lens components for microscope objectives 
for use in infrared optical instruments. 

Prices.—Trade journals quoted thallium metal and sulfate in 1951 
at $12.50 and $10.50 per pound, respectively, in 10-pound lots. 

Technology.—Thallium was reported to be more effective than lead 
in improving gasoline performance, according to the findings incor- 
porated in United States Patent 2,562,885. 

The Salt Lake Experiment Station of the Bureau of Mines, at Salt 
Lake City, Utah, investigated methods for recovering thalhum from 
certain products of American Smelting & Refining Co. smelters. 


38 Prepared by Stanley Needleman. 
39 Petroleum Processing, Processing Patents: Vol. 6, No. 12, December 1951, p. 1407. 


Minor Nonmetals ` 


By J. C. Arundale, H. P. Chandler, W. F. Dietrich, B. L. Gunsallus, 
O. S. North and R. D. Thomson? 


A 
GREENSAND * 


FOLLOWING firms reported production of greensand during 

1951: The Permutit Co., 330 West 42d St., New York, N. Y.; 

Zeolite Chemical Co., Medford, N. J.; and Inversand Co., Clayton, 

N.J. All production was from open-pit operations in Burlington and 

Gloucester Counties, N. J., and all shipments were for water softening 

and purification. 

Prices of refined greensand ranged from about $54-$122 per short 

ton, f. o. b. shipping point. 


TABLE 1.—Greensand marl sold wi Sr d ae producers in the United States, 


A € 5, 140 $424, 900 || 1949...................... 6, 128 $270, 564 
7 , 1960 e —" 8, 035 804, 321 
|o ——— 7,209 892,959 || 1951...................... 5, 007 203, 044 


JEWEL BEARINGS? 


Jewel bearings manufactured from synthetic corundum have largely 
replaced natural mineral bearings used in watches and precision instru- 
ments. Jewel bearings made from synthetic spinel and glass also are 
used in small quantities. Compared with natural stones, synthetic 
corundum stones (ruby and sapphire) are of greater purity, usually 
flawless, and less expensive. Synthetic TU eda are produced from 
chemically pure, finely ground alumina (Al,0;). Small quantities of 
chromium oxide are added as a pigmentary material in the production 
oí rubies. The aluminum oxide passes through a hydrogen-oxygen 
flame, and the molten oxide forms into a single bullet-shaped crystal 
or boule. The boule is removed from the furnace and is split longi- 
tudinally, sawed into blanks, ground into rondelles, drilled, cut to 
various shapes, polished, and glazed into a marketable jewel bearing. 

he Swiss jewel-bearing industry, controlled by three separate 
unions and the Swiss Export Association, dominates world production. 
Most of the United States supply of jewel bearings is imported from 
Switzerland. 


1Fi on imports and exports complied by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 

3 Prepared by J. O. Arundale. 

3 Prepared by R. D. Thomson, 
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Jewel bearings are in group 1 on the Munitions Board's List of 
Critical and Strategic materials. Three different classifications have 
been stockpiled, but there were no new purchases for the National 
Stockpile in 1951. 


TABLE 2.—Salient statistics of the jewel bearing industry in the United States, 


1948-51 
[Number] 
1948 1949 1950 1951 
Production: 
Ten A A A A 680, 400 249, 600 795, 400 1, 200, 503 
Finished jewels 1................................. 2, 576,095 | 2,725, 103 3, 327, 206 9, 876, 654 
Consumption: 
Blane tao dais 7,503,199 | 6,678, 922 7,008,289 | 11,415, 514 
Semifabricated jewels...........................- 1, 729,100 | 1,603, 900 3, 331, 500 7, 884, 500 
Finished Jewels !_..............------------------ 66, 212, 629 | 68, 322, 111 71,126,700 | 85,030, 037 
Stocks on hand Dec. 31: 
A A ON re O 7,297,087 | 7, 684, 765 5, 796, 014 2, 618, 650 
Semifabricated jewels...........-.-.------------- 405, 225 243, 454 529, 540 710, 479 
Finished jewels 1.............................-... 72, 945, 750 | 98, 213,655 | 107,432,348 | 97,390, 081 


1 Includes finished jewels made from glass. 


TABLE 3.—Consumption of raw materials by the jewel bearing industry in the 
United States, 1948-51 


Receipts during Shipments during 
Inven- year year Inven- 
tory at ||. Cor j- | tory at 
Type of raw material beginning sumption end of 
of year Cost of | (carats) Market year 
(carats) | Carats | material Carats | value of | (carats) 
roceived materlal 
948: 
Synthetic sapphire. ........| 44,802 | 141, 074 $8, 105 | 145,000 2, 383 $315 38, 493 
Synthetic niby AE 69, 493 21, 016 1, 051 82,238 O [neues 8,271 
Synthetic spinel............ 15,600 |... eere 15/000 AAA PA PA 
Total. oca a 129,895 | 162,090 9,156 | 242, 838 2, 383 315 46, 764 
1949: 
Synthetic sapphire......... 38, 493 52, 275 637 70, 299 284 602 20, 185 
Synthetic ruby............- 8, 271 18, 550 645 20, 550 |------.---|---------- 6, 271 
Synthetic spine) EA A A A A O E E 
Total da es 46, 764 70, 825 1, 282 90, 849 284 602 26, 456 
1950: 
Synthetic sapphire EE oes 25, 495 54, 795 2, 347 37, 845 10, 000 100 32, 445 
Synthetic ruby............. 6, 422 2, 200 610 4,300 E WH 4, 322 
Synthetle AAA [- 52e A AA A A nr st ce oe 
Total licua as 31, 917 56, 995 2, 957 42, 145 10, 000 100 36, 767 
Synthetic sapphire rods 
(in Ipnehes). 627 735 () 1; 162 A lose 210 
1951: 
Synthetic sapphire......... 33,445 | 103, 575 1,919 | 288,135 [..........[.......... 48, 885 
Synthetic ruby............. 4, 322 16, 500 360 | 218,651 |..........|].......... 2, 171 
Synthetic spinel AAA AAA A see A A A A 
Total- PET 87,707 | 120,075 2,279 | 106,786 |..........|.-........ 51, 056 
Synthetic sapphire rods 
inches)............... 210] 22:55 [ente onde O AAN [euasit EE 


1 Data not available. 
3 Partly estimated figure. 
3 Estimated figure. 
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Production.—Domestic production of jewel bearings in 1951 was 
less than 12 percent of the total consumption (tables 2 and 3). A total 
of 1,201,000 blanks and 9,877,000 finished jewels was produced in 1951, 
approximately 51- and 197-percent increases above the 1950 output. 
Essentially, no watch jewels are made in the United States, except for 
a small quantity of pallet stones. The only jewel bearings manu- 
factured domestically in any appreciable quantities are cup jewels. 
The production of V-jewels, endstones, and ring-hole jewels is small. 
Jewel bearings are manufactured in several plants at Waltham, Mass. ; 
Trenton and Perth Amboy, N. J.; and Lancaster, Pa. | 

Consumption.—Industry consumed 85,030,000 finished jewels dur- 
ing 1951, an increase of 20 percent compared with 1950. Jewel 
bearings are used where it is necessary to minimize the friction of 
moving small parts. The bearings find universal application in 
watches, gages, meters, indicators, fine scales and balances, time fuses, 
and other instrumentation. Synthetic sapphire is preferred for in- 
dustrial bearings and synthetic ruby for watch jewels. The most 
common varieties of watch bearings are cap jewels, pallet stones, hole 
jewels, and roller pins. Standard types of industrial bearings are cup, 
vee, ring, and cap. 

Stocks.—At the close of 1951, company stocks totaled 2,619,000 
blanks, 710,000 semifabricated jewels, and 97,390,000 finished jewels. 
Although semifabricated jewels in stock increased 34 percent, both. 
stocks of blanks and finished jewels decreased. 


KYANITE, ANDALUSITE, SILLIMANITE AND DUMORTIERITE ‘ 


Production.—Only two companies produced kyanite in the United 
States in 1951, namely, Commercialores, Inc., 39 Cortlandt Street, 
New York, N. Y., (from deposits near Clover, S. C.), and Kyanite 
Mining Corp., Cullen, Va. (from a property near Farmville, Prince 
Edward County, Va.). Both companies reported increases in produc- 
tion in 1951 compared to 1950. The Bureau of Mines is not at liberty 
to publish figures on domestic production. 

No production of andalusite and dumortierite was reported to the 
Bureau of Mines for 1951. 

Consumption and Stocks.—Consumption of imported kyanite in 
1951 was 16,508 short tons compared with 15,874 in 1950. Stocks at 
the end of 1951 were 1,891 short tons compared with 4,772 short tons 
in 1950. 

Prices.—As reported by E&MJ Metal and Mineral Markets for 
December 1951, quotations on kyanite were as follows: Per short ton 
f. o. b. point of shipment, Virginia and Soutb Carolina, 35-mesh, 
carlots, in bulk, $29; in bags, $32; for 200-mesh, carlots, in bags, $40. 
Quotations on imported kyanite (57-to 59-percent grade), in bags, 
were $60 to $65 per short ton, c. i. f. Atlantic ports. 

Foreign Trade.—Imports and exports of kyanite and allied minerals 
for 1951 are shown in table 4. India furnished 53 percent and 
British East Africa 41 percent of the total United States imports. 
India furnished about the same tonnage, whereas British East Africa 
furnished 32 percent more than in 1950. 


$ Prepared by B. L. Gunsallus. 
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TABLE 4.—Kyanite imported for consumption and kyanite and allied minerals 
exported from the United States, 1947-51 


[U. 8. Department of Commerce] 


Imports Exports 
Year and origin Short tons Value Year and destination Short tons Value 
p kr erate TTA 12, 182 $150, 674 9 $20, 553 
lr EE 17, 09 259, 055 462 21, 813 
1090) A A 12, 119 324, 856 1, 039 46, 725 
QQ_—_—— e pren eera a cea- $ 
1950 

ustralia................. 785 302 12, 493 

British East Africa....... 0,107 228, 671 6 ] 
ale EEN 10, 647 325, 131 144 6, 756 
Mozambique..-.....-.--- 426 33, 232 Ge 18, 311 

o 17, 417 687, 819 d 
941 35, 750 
1951 
ustralla................. 57 

British East Africa !...... 8, 081 395, 374 106 12, 000 
e eu eon Res 10, 370 339, 437 523 18, 474 

Mozambique............- 1, 062 72, 366 15 5 
United Kingdom......... (2) 148 93 ' 4,895 
— | ———— || Mexico...................- 242 7, 921 
Total. sisse esu 19, 570 807,832 || Switzerland.............. 11 462 
Total....----------- 990 43, 762 


! Includes 548 tons, $17,060 credited by the U. 8. Department of Commerce to Union of South Africa. 
$ Less than 0.5 ton. 


Synthetic Mullite.—Before World War II most of the kyanite- 
mullite refractories were made using imported Indian kyanite as the 
main constituent. However, since the end of the war changing 
political and economic conditions and the uncertainty of obtaining 
high-grade material have increased the demand for natural high-grade 
domestic aluminum silicate minerals or synthetic mullite except 
electrocast refractories. Although natural aluminum silicates are 
found in the Southeastern States, the intermountain area, the South- 
west, and in the Pacific Coast States, most of the deposits are unde- 
veloped, of low grade, inaccessible, or disadvantageously located with 
respect to consuming areas. Only 2 properties, 1 in Virginia and 1 in 
South Carolina, operated in 1951. Ni either deposit contains material 
comparable to massive Indian kyanite. 

The meager prospecting and exploration through 1951 indicated 
the improbability of locating adequate domestic sources of massive 
mullite-forming minerals. Concentiates obtained from disseminated 
ores can be used directly to produce many types of refractories, 
including high-temperature cements, and after pelletization can replace 
massive kyanite for some uses. 

The development of synthetic mullite appeared to offer the best 
means for future fulfillment of needs being served by imported massive 
kyanite. The cost of mullite grain produced by sintering low-iron 
siliceous bauxite is comparable to mullite produced from first quality, 
imported kyanite. Mullite grain produced by the fusion process is 
of much higher quality than that produced by sintering and is used in 
certain app ications even though it is much higher in price than any 
other mullite grain. 
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The Bureau of Mines Electrotechnical Laboratory at Norris, 
Tenn., continued to check kyanite and mullite materials offered for 
National stockpile purchasing and evaluated similar materials from 
private industry to determine their acceptability as substitutes for 


imported kyanite. 
. g " LITHIUM * 


At present the four most important sources of lithium are the 
minerals spodumene, lepidolite, and amblygonite, which are recovered 
only from pegmatites, and the compound dilithium-sodium phosphate 
recovered from brine. Petalite is used in small quantities in certain 
ceramics. Zinnwaldite and triphylite-lithiophilite have been utilized 
but are limited in quantity available and low in lithium content. 

The structure of pegmatites and its relation to exploration, develop- 
ment, and mining were discussed.* 

During. World War II military requirements pushed domestic pro- 
duction of lithium minerals and compounds to record levels. When 
Government contracts were canceled &t the end of 1944, many pro- 
ducers were left with excess capacity, and at that time other markets 
of comparable size were not available. A few mines were put in 
standby condition, and others were abandoned. During the next few 
years the remaining producers intensified their research and market 
development programs. As a result, important new uses were 
developed, and the market for lithium minerals and compounds in 
such applications as glass, ceramics, and lubricants had greatly in- 
creased by the end of 1951. The lithium industry had expanded 
rapidly, and further expansions were underway. 


TABLE 5.—Shipments of lithium ores and compounds from mines in the United 
States, 1935-39 (average) and 1947-51 


rd ies A A A egenen 


Suel 4,838 | $345, 970 475 
1950 9,306 | 579,922 747 
UE 210,792 | 291 || 1951................ 12,897 | ! 896, 000 950 


1 Partly estimated. 


The properties of lithium minerals and their occurrence, production 
and relation to research on thermonuclear reactions were described 
in an article.’ 

Production.—A number of firms reported production of lithium 
ores and compounds in 1951: American Potash & Chemical Corp., 
3030 West 6th St., Los Angeles 54, Calif., recovered dilithium- 
sodium phosphate from the brine of Searles Lake, Calif. This 
material was processed in its plant at Trona on the edge of the lake. 
The raw brine contained only a trace of lithium, which was precipitated 
in the main plant cycle as dilithium-sodium phosphate and recovered 
by flotation. 

. 5 Prepared by J. O. Arundale. 
$ Jahns, Richard H., Geology, Mining, and Uses of Strategic Pegmatites: Trans, Am. Inst. Min. and Met. 
Eng. vol. 190, No. 1 January 1951 45- 


pp. 59. 
e Ment, Jack, Hunting Lithium for Hydrogen Bomb: Mineralogist, vol. 19, No. 9, September 1951, 
pp. 379-385, 402, 404, 406, 408. 
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In the fall of 1951, Foote Mineral Co., 18 West Chelten Ave., 
Philadelphia 44, Pa., began production of spodumene from extensive 
deposits in the vicinity of Kings Mountain, N. C. Most of this 
material was processed into lithium compounds at the firm’s plant at 
Exton, Pa. Some was sold in mineral form, principally for use in 
ceramics. 

Lithium Corp. of America, Rand Tower, Minneapolis, Minn., 
produced spodumene from the Edison mine in the Black Hills of 
South Dakota. The material was concentrated by the sink-float 
method and shipped to the firm’s subsidiary, Metalloy Corp., near 
Minneapolis, for conversion to lithium compounds and metal. 

Maywood Chemical Works, Maywood, N. J., recovered spodumene 
from the Etta mine in Pennington County, S. Dak. This operation 
was both underground and open pit, and the spodumene was hand- 
picked from the mined ore. Spodumene was converted to lithium 
compounds and metal at Maywood, N. J. l 

Black Hills Keystone Corp., produced spodumene and small 
quantities of amblygonite from the Ingersoll mine near Keystone, 
S. Dak. George C. Bland reported production of spodumene from 
the Beecher Lode in Custer County, S. Dak. John Fisher produced 
a small tonnage of amblygonite from the Dike Lode in Keystone 
County, S. Dak. Shipments of spodumene by Earl Anderson were 
reported from Castle Hot Springs, Ariz. 

Technology.— Experiments in refining lithium metal were described. 
Commercial lithium metal containing about 0.5 percent sodium was 
vaporized at low pressure and condensed to yield a metal containing 
as low as 0.001 percent sodium. Operating data were given and 
equipment was described.® 

Prices.—Trade-journal quotations in 1951 of prices for lithium ores 
were as follows: Amblygonite, air-floated, carlots, $110 per ton; 
lepidolite, 4 percent Liz0, powdered, carlots, $80 per ton; spodumene, 
per short ton unit of lithium oxide contained, $6-$8 on 6-percent 
grade. These prices were all nominal. 

American Potash & Chemical Corp. continued to offer dilithium- 
sodium phosphate at about $9 per unit of Li,O. 

Mozambique.—The Empresa Miniera do Alto Ligonha, S. A. R. L., 
leading beryl producer in Mozambique, reported the recovery of an 
appreciable amount of lepidolite in the hand-mining and sorting 
operations that produce the beryl, and the company stated that this 
lepidolite output could amount to over 250 tons monthly. An aver- 
age analysis of the lepidolite was reported by the company to be as 
ollows: 


Percent 

EC ohne bee Shee A 4.8 
PaO) sects toa nC Rc. ig e any de e ai a 14, 2 
310 TT A dk 40. 6 
NO Kiosco ca o 39. 6 
Total caian rs 99. 2 


! Rogers, R. R., and Viens, G. E., Refining Lithium by Vaporization at Low Pressure: Canadian Min. 
and Met. Bull., vol. 44, No. 465, January 1951 pp. 15.- 
* Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 1, July 1951, p. 27. 
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Belgian Congo.—Spodumene was & newcomer to the tabulated 
mineral exports from Belgian Congo. The statistics of production 
are not available, but this mineral occurs as an important constituent 
of the Manono and Kitotolo pegmatites where Geomines is mining 
tin, and the first exports, totaling 5,200 metric tons valued at fr.8,034, 
were made in the first quarter of 1951. . Reportedly these exports 
went to Belgium.” 


TABLE 6.—Lithium minerals produced in South-West Africa, 1948-51, in short 


tons ! 


1 Union of South Africa, Department of Mines, Industrial Minerals Quart. Inf. Circ., 1951, 


MEERSCHA UM * 


Meerschaum, or the mineral sepiolite, is a soft, fine-grained, earthy 
material used principally for making pipes and other smokers' articles. 
There has been a small, sporadic production in the United States, but 
virtually all the world supply for many years has come from Turkey. 
Imports from that source have increased steadily since 1947. 


TABLE 7.—Meerschaum imported for consumption in the United States, 1946-51 1 
[U. 8. Department of Commerce] 


Year Pounds Value Year Pounds Value 
AAA ea ege 14, 469 $21, 785 || 1949....................-. 5, 844 $13, 897 
jio y EE de 5, 768 10,534 || 1950...................-.. 9, 621 18, 549 
1048... EE 8, 000 10, 070 || 1951...................... 11, 280 13, 384 


1 1946-49 and 1951, all from Turkey; 1950: Italy: 20 pounds, $120; Turkey: 9,601 pounds, $18,429. 


MINERAL-EARTH PIGMENTS ” 


Production.—Demand for mineral-earth pigments declined slightly 
in 1951, and sales of most products were lower than in 1950. Sales of 
mineral-earth pigments totaled 126,000 short tons valued at 
$14,987,000, approximately 2.2 percent less than that reported in 
1950, as shown in table 8. Natural mineral-carth pigments accounted 
for 65 percent of the total tonnage sold in 1951. Red oxides repre- 
sented 50 percent of the natural pigments sales, and yellow oxides 
represented 10.2 percent. Sales of synthetic pigments totaled 44,769 
short tons or 35 percent of the total sales of mineral-earth pigments. 
Pure red oxides (98 percent or better Fe;O;) represented 48 percent of 
the synthetic sales, and pure yellow oxides (85 percent or better 
Fe;O;) 31 percent. 

10 Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 4, October 1951, p. 35. 
Arundal 


1! Prepared by J. O. e. 
13 Prepared by R. D. Thomson. 
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During the year, a survey was begun to study supply and demand 
and other problems of the pigment industry. Mineral-earth pigments 
was one of the groups included in this study.” 


TABLE 8.—Natural mineral pigments and manufactured iron-oxide pigments 
sold by processors in the United States, 1950-51, by kinds 


1950 1951 
Pigment ane ee ee RA 
Short tons Value Short tons Value 
Mineral blacks......-.-....-.--22----- eee e ee ne 20, 615 $345, 492 17, 247 $342, 013 
Precipitated magnetic blacks................... 1, 994 458, 518 2,010 479, 930 
Natural brown oxides (metallic browns)........ 7, 923 458, 030 7, 710 494, 317 
Vandyke brown (finished pigment)............ 209 39, 901 150 29, 102 
Pure browns (96 percent or better iron oxides) .. 1, 258 320, 514 1,072 273, 061 
Natural red oideg -0 000000000MeanMooeMsMO0n 19, 027 1, 047, 602 23, 497 1, 108, 420 
Pure red oxides (98 percent or better Fe303).... 21,911 5, 156, 425 21, 560 5, 248, 167 
Venetian reds. anita das 5, 721 528, 287 4, 010 490, 205 
Pyrite cinder...................... LLL LLell ll. 1, 957 147, 362 1, 419 113, 773 
Other red iron oxides........................... 18, 012 2, 265, 249 17, 096 2, 230, 449 
Natural yellow oxides (high Fe203)............. 5, 437 125, 628 6, 178 142, 321 
Pure yellows (85 percent or better Fes303)....... 12, 767 2, 425, 927 13, 798 2, 747, 668 
die E A see 3, 506 132, 374 2, 188 105, 628 
ennas: 
¿e A A i eee 1, 256 209, 417 1, 108 195, 848 
a ol EA tetas 1, 477 216, 031 1, 458 234, 867 
mbers: 

DER A nd cues UIT 4, 130 506, 844 3, 473 424, 760 
Not DUM EEN 963 106, 343 817 86, 054 
Othóf eer EE sd 1, 093 272, 850 741 178, 902 
Total- EE 120, 256 14, 762, 782 120, 432 14, 087, 075 


Prices.—According to the Oil, Paint, and Drug Reporter, prices 
were quoted as follows during December 1951 (in-cents per pound, 
bags, works, carlots, unless otherwise noted): 


Mineral black, 1.6-6.75. Natural yellow iron oxide, 1.41-2.50. 
Metallic oxide, brown, 3.75. Natural yellow iron oxide, French type, 
Sap brown, crystals, 12. 4.5. 

Sap brown, powdered, 13. Natural yellow iron oxide, Peruvian 
Sienna, burnt, 4.25-15.25. type, 1.85-2.10. 

Sienna, raw, 4.5-13. Golden American yellow ocher, 1.25- 
Umber, burnt, American (bbl.), 6. 2.75. 

Umber, Turkey type, 6.25. Synthetic black iron oxide, 11.75. 
Vandyke, brown, (bbl.), 11. Synthetic brown iron oxide (l. c. 1.), 13. 
Metallic red (bbl.), 2.5. Synthetic red iron oxide, 12.25-12.50. 
Natural red iron oxide, 5.75-9.25. Special, high color, red iron oxide, 6. 
Persian Gulf oxide, 6.75—7. enetian reds, 3.50-5.25. 

Spanish oxide (bbl.), ex dock, 5.75. Synthetic yellow iron oxide, 10. 


Foreign Trade.—Imports of mineral-earth pigments in 1951 totaled 
14,000 short tons valued at $1,008,000, an increase of 53 percent in 
quantity and 72 percent in value compared with 1950, as shown in 
table 9. Synthetic iron-oxide pigments represented 38 percent of the 
total imports, natural iron-oxides 25 percent, and umbers, crude and 
refined, 25 percent. 

Exports of ocher, sienna, umber, and other iron-oxide pigments, 
principally to Canada, totaled 4,652 short tons valued at $738,000— 
a decrease of 16 percent in quantity and an increase of 4 percent in 
value from the 1950 figures. Data for 1948-51 are shown in table 10. 


33 Chemical’and Engineering News, vol. 29, No. 4, Jan. 22, 1951, p. 302. 
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TABLE 9.—Seleoted mineral pigments imported for consumption in the United 
States, 1948-51 


[U. 8. Department of Commerce] 


1948 1949 1950 1951 


Pigments 
Value 

Iron oxide pigments: 
atural ee $160, 015 
Synthetlo................ 843, 918 
Ocher, crude and refined..... 37, 494 
Siennas, crude and refined.. 62, 421 
Umber "crude and refined... 93, 761 
andyke brown...........-. 10, 765 
o ae 14, 004 | 1, 008, 374 


TABLE 10.—Dry ocher, sienna, umber, and other forms of iron oxide for paint 
exported from the United States, 1948-51, by country of destination 


[U. 8. Department of Commerce] 


Oountry 
réi erem EE 
Belgian Congo............... 7 718 [accio zai esser 
Bel um-Lusembours 
Bollvia......- EHE SHORE 8, 819 
FOOD A A 18, 185 
cox T OR 282, 
Chíle........................| 110] 25,664} 80] 14,801 ]|........|.......... 8,3 
DIA o. cosocesuussesan sis ai E e 
COD A Ks 40, 179 
A gae ure Due 61, 885 
Dominican Republic. ....... 8, 302 
A A PAN 10, 874 
recon A aed ME 279 
Guatemala. ................- 13, 180 
EE 12, 761 
ong LA 702 
Israel and Palestine. ........].....-..|]......-... 4, 783 
y "wc 6000000000290 00D DD 5, 197 
A A A UE 4,186 
Cl AA A Ese 48, 629 
Netherlands................. 13, 766 
Netherlands Antilles........ 6, 3 
Panama..............-.---.- 9, 456 
PIU... scnnccascceccxeeccce 9, 694 
Phllippines.................. 24, 302 
Portugal..........---.-.- ee 1, 126 
W0QOn..... ce eo ore ae nTEReS b, 270 
Switzerland................- 7, 400 
Union of JS Africa 80, 635 
Dr ee Go 
1 — eisen mg msieeegesl 82| 18,080 |........ | ee eege ge 
Venezuela................... 20, 785 
Other countries.............. 83, 006 


—À S 820, 874 | 3 5, 663 


1 Less than 0.5 ton. 
3 Revised figure. 
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MINERAL WOOL * 


The total value of mineral wool produced in the United States 
during 1951 from rock, slag, and glass was $134,128,000, compared 
with $115,664,000 (revised figure) in 1950 and $93,023,000 in 1949, 
according to the Bureau of the Census. Latest use statistics available 
are for 1947 and were published on page 1362 of Minerals Yearbook 
1948. The average number of persons employed by the mineral-wool 
industry during 1951 was 10,374 compared with 9,244 in 1950 and 
7,544 in 1949. Of the number reported in 1951, 8,583 were production 
workers. 

Exports of mineral-wool products from the United States during 
1951 were valued at $1,511,486 compared with $1,132,454 in 1950. 

Experiments showed the value of old slag piles as a source of raw 
material for mineral-wool manufacture.” 

Materials for mineral-wool manufacture was the subject of a recent 
investigation by the Bureau of Mines. Insulation of pellet-type 
rock-wool insulation " and use of mineral-wool insulation on steam 
turbines and boilers were described in technical magazines.” 


OLIVINE * 


In 1951 sales of olivine increased 115 percent in tonnage and 127 
percent in value over 1950. l 

The same firms reported production in 1951 as reported in 1950: 
Harbison-Walker Refractories Co., Farmers Bank Building, Pitts- 
burgh, Pa., from its Addie quarry near Addie, N. C.; The United 
Feldspar & Minerals Corp., Spruce Pine, N. C., from its Wray mine 
near Green Mountain, N. C.; and The H. P. Scheel Co. from its Big 
Slide mine, near Sedro-Woolley, Wash. Olivine is used in production 
of refractory brick, shapes, and high-temperature cements. 


TABLE 11.—Olivine sold or used by producers in the United States, 1946-51 


Year Short tons Value Year Short tons Value 
Miura also 7, 649 $92, 868 || 1040... 3, 528 $56, 850 
IM ppt s 10, 838 129,094 || 1950 1..................... 4, 103 59, 402 
1048... elo A 4, 706 86, 230 || 1951...................... 8,816 134, 892 

1 Revised figures. 
PERLITE 2 


Production of expanded perlite, a material virtually unknown on a 
commercial basis before World War II, was 33 times greater in 1951 
than in 1946. Total output of expanded perlite in 1951 reached 


M Prepared by H. P. Chandler. 

18 ir and Mining Journal], vol. 152, No. 2, February 1951, pp. 157-158. 

16 Gorski, C. H., White, O. D., and Moreland, M. L., Materials for the Mineral-Wool Industry: Bureau 
of Mines Rept. of Investigations 4821, 1951, 8 pp. 

1? James, P. E., and Davis, C. P., Jr., Method of Installing Pellet-Type (Rock Wool) Insulation: Refrig. 
Eng., vol. 59, No. 6, June 1951, p. 562. 

10 Power Engineering, How to Apply (Mineral Wool) Insulation on Steam Turbines: Vol. 55, No. 9, 
September 1951, pp. 76-77. 

World Oil, Reclaimable (Mineral-Wool) Cement Insulates Boilers: Vol. 132, No. 7, June 1951, p. 120, 

10 Prepared by B. L. Gunsallus. 

2 Prepared by O. 8. North. 
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134,000 short tons, and the quantity of expanded perlite sold or used 
was 133,000 short tons valued at $7,243,000. The quantity of crude 
rock sold or used by producers was 182,000 short tons valued at 
$810,000. The difference between the quantity of crude sold or used 
at own plant and the quantity of expanded material sold was accounted 
for by losses in transit, unexpandable material in the furnace feed, 
unsalable fines produced, stocks in transit or in storage, and the loss of 
moisture weight during furnacing. 

In 1951 active mines were located in 7 Western States, with deposits 
in Nevada, New Mexico, and Colorado furnishing 88 percent of the 
total requirements of crude rock. 


TABLE 12.—Crude and expanded perlite produced and sold or used by producers 
in the United States, 1947-51 


Orude perlite Expanded perlite 


Used at own plant 
to Sold 


Year Pro- make  ex-| pro. 
duced panded material duced 
(short 
tons) 
1947 APA ».| 10,500 
1948... ......-.....--- 22, 200 
ios AAN 71, 500 193, 000 43, 800 2, 385, 000 
1050 EE 110, 694 59,802 | 411,205 41, 734 4, 741, 383 
Ar D EE ,200 | 138,205 | 615,853 43, 383 7, 243, 208 


In 1951 perlite-processing plants were located in 27 States through- 
out the United States. California led in number of plants with 11, 
followed by Illinois and Texas with 5 each, and Pennsylvania and 
Utah with 4 each. "There were 1 or 2 plants in each of 22 other States. 
Some 10 or 12 additional plants were reported to be under construction. 
As shown in table 13, the largest quantity of expanded perlite was pro- 
duced and sold by firms in California; large tonnages were also pro- 
EE and sold in Pennsylvania, Illinois, New Jersey, Oregon, Ohio, 
and Texas. 


TABLE 13.—Expanded perlite produced and sold by producers in the United 
States, 1950-51, by States 


pu Value 


Californía................. 20, 179 | $1,088, 879 $1, 481, 428 . 
NOMS. tee Seier se sees 11, 690 694, 000 092, 073 57. 83 
Pennsylvania. ............ 8, 653 757, 000 01.11 
OXBS sica sico cosas 2, 185 i 423, 730 48. 72 
Other Western States !.. 20,481 | 1,121,530 1, 407, 831 45. 05 
Other Eastern States 2..... 22,774 | 1,403,051 2, 421, 176 57.80 
a A 88,892 | 86,962 | 4, 741, 383 134,479 | 133,175 | 7,248,208 54.39 


t Includes Arizona, Arkansas, Colorado, Iowa (1951 only), Kansas, Louisiana, Minnesota, Missouri, 


Nevada, New Mexico, Oklahoma, Oregon, and Utah. 
2 Includes Indiana, Maryland (10651 only), Michigan, New Jersey, New York, North Carolina, Ohio, 
Tennessee, Virginia, and Wisco: 
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F. E. Schundler € Co., Inc., Joliet, Ill., completed its new perlite 
mill at Antonito, Colo. Raw perlite is mined from a deposit in the 
No Agua Mountains of northern New Mexico, a short distance from 
the mill. The rated capacity of the plant is 25 tons per hour of 
crushed, sized, and dried perlite, which was to be shipped to Schundler 
furnaces in Joliet and Long Island City, N. Y., for processing . Other 
outlets are in Metuchen, N. J., and West Des Moines, Iowa. This 
operation was described in detail in the nonmetallics trade press.?! 

Napa Perlite Co., San Francisco, Calif., began mining and crushing 
perlite on the Holt ranch, near St. Helena, Napa County, Calif. 
Reserves of crude perlite on this property were said to be about 5 
million tons.? | 

Another company, Perlite Aggregates, Inc., was reportedly mining 
and processing perlite in Conn Valley, near St. Helena, Calif. The 
deposit being mined was estimated to contain 125 million tons of 
crude rock. "The expanded product was sold for use in plaster and 
stucco work in the San Francisco area.” | 

The operation of the Florence, Colo., mill of AleXitE Engineerin 
Division, Alexander Film Co., Colorado Springs, Colo., was describe 
in an article. The plant uses crude perlite from deposits near Rosita, 
which have been in production for several years.” 

The two major domestic producers of crude perlite, Combined 
Metals Reduction Co., and Great Lakes Carbon Corp., operated 
during the year on their deposits at Pioche, Nev., and Socorro, N. Mex. 
respectively. 

The discovery of extensive deposits of perlite near Cordelia, Solano 
County, Calif., was reported.” 

A new perlite furnace, which uses the air-flow method of processing, 
was put on the market." Three patents covering perlite furnaces 
were issued by the United States Patent Office. Oneis & bottom-fired, 
bottom-fed vertical unit,” whereas the second is a bottom-fired, 
side-fed vertical kiln.” Both of these furnaces were reported to be in 
use commercially. A third patent supplemented one issued in 1950.9 

The press itemized perlite-processing plant developments in Arkan- 
sas, Florida,? Texas, and Wisconsin. Other articles reviewed 
processing plant practices of Panacalite Perlite, Inc., Kansas City, 
Kans., and Utco Products Co., Salt Lake City, Utah.* 

The mine value of crude perlite (crushed and sized) averaged $4.46 

22 Rock Products, Prcavat nk ona Processing Perlite: Vol. 54, No. 11, November 1951, pp. 62-63. 

Pit and E erit f Schundler Mining Perlite from 8,900-ft.-High Bed in New Mexico Mountains: Vol. 
44, No. 5, November 1951, pp. 117-119. 

D Pit and Quarry, Precision Sizing Accomplished by New Separator at Napa Perlite: Vol. 44, No. 5, 
N arene 1951, p. 113. 


Quarry, vol. 43, No. 9, March 1951, p. 66. 
., “Re ' Californian Operates 2,000-Bag-Per-Day Perlite Plant: Pit and Quarry, vol. 
ril 1951, pp. 76, 100 


. W., Processing Perlite Ore for Expansion: Rock Prod., vol. 54, No. 10, October 1951, pp. 


138 
% Mining World, vol. 13, No. 6, May 1951, p. 69. 

27 Rock Products, vol. 54, No. 1, January 1951, p. 80. 

31 Hammond, H., Apparatus for Treating Perlite Ore: U. 8. Patent 2,536,742, Jan. 2, 1951. 

33 Howle, E. O., and others (secondary patentes assignors to E. O. Howle), Apparatus for Expanding 
Perlite and tho Like: U. 8. Patent 2,572,484, Oct. 23, 1951. 

% Stafford, W. L., and others (assigned to Johns-Manville Corp.), Furnace for Heat-Expanding Perlite: 
U. 8. Patent 2,550,877, May 1, 1951. 

31 Rock Products, vol. 54, No. 10, October 1951, p. 87. 

33 Work cited in footnote 22 


“ Pit and Quarry, vol. 43, No. 8, February 1951, p. 64 
Rock Products, vol. 54, N B. 112. 
3 Brown, T., Kansas City Perlite Expanding Plant: Rock Prod., vol. 54, No. 6, June 1951, p; 16-117. 
e Utley. H. Ze Uteo ucts Co. Processing Perlite at Salt Lake City: Pit and Quarry, val iS, No. 12, 
une 1 e Dp. 
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per short ton in 1951 compared to $6.39 in 1950. This apparent de- 
cline was largely due to the practice of assigning low book values to 
the crude material used by the same firm mining the material. At 
most perlite mines the price for sized perlite, f. o. b. cars, was between 
$6.50 and $9.00 per short ton, depending on specifications. The 
average value of expanded perlite in 1951 was $54.39 per short ton— 
sligh y lower than the $54.52 shown for 1950. In gener l, the average 
s ues increased in the western States and declined in the eastern 
tates. 

The Perlite Institute sponsored fire and sound transmission tests 
on different units of coustruction;? conducted research on perlite 
concrete mix ratios, strength,* thermal conductivity, and the like; 
published a news periodical, The Perlite Torch; and engaged in other 
activities in behalf of this growing industry. 

Probably 75 percent of the expanded material produced during 
1951 was used as a lightweight aggregate in hardwall and fireproofing 
plasters. About 20 percent was estimated to have been used as 
aggregate in the production of lightweight concretes, principally 
poured-concrete roof decks and floor slabs, but increasingly as rein- 
forced backup concrete cast on sheet steel or aluminum to produce 
large structural panels. Perlite was used as an aggregate for exterior 
cement stucco work and curtain walls," as a drill mud additive 
(covered by an applicable patent), in the manufacture of a partition 
tile, and as a filler in paints, plastics, etc.“ A patent was issued 
describing its use as an aggregate with a thermoplastic binder in the 
production of insulating products.“ 

Miscellaneous applications include: Loose fill; filtration medium; 
refractory brick; roofing tile; soil conditioner; and numerous lesser 
special purposes that utilize its light weight, insulating qualities, 
inertness, or other physical characteristics. 


RADIO-GRADE QUARTZ * 


Orders in 1951 for frequency control units for military communica- 
tions caused a sharp increase 1n the consumption of radio-grade quartz 
and in the number of quartz piezoelectric units produced. 

Total imports of uncut quartz crystal increased more than fourfold 
over 1950. Based on industry advices and interpolation from official 
Brazilian export statistics, it was estimated that about 66 Jee ge 
(850,000 pounds) of the total imports was of radio- and optical-grade, 
and the balance (about 437,000 pounds) was of fusing grade. All of 
the fusing-grade and over 97.5 percent of the radio-grade quartz 
crystal imports were from Brazil. Small quantities of radio-grade 
quartz were imported from France, Japan, Madagascar, and Angola. 

3 Concrete, vol. 59, No. 11, November 1951, p. 9. 
38 Engineering News-Record, vol. 147, No. if Sept. 13, 1951, p. 42. 
$ Concrete, vol. 59, No. 9, September 1951, p. 46. 
i oe O., Lightweight Concrete Developments: Pit and Quarry, vol. 44, No. 1, July 1951, pp. 
41 Engineering News-Record, vol, 146, No. 12, DOM. 22, 1051, p. 23. 


Pit and Quarry, vol. 43, No. 9, March 1951, p. 100; 
Rock Products, vol. o 4, April 1951, p. 101 


43 Rock Products, vol. , P. 85. 
: U. 8. Patent 2,561,075, July 17, 1951. 
ackaged Central Mixing Plant: Rock Prod., vol. 58, No. 8, August 1951, pp. 225-228, 238, 


Nordbe ,B., P 
44 Chemical En coring, vol. 58, No. 6, June 1951, p. 172. 
45 Watts, V. E. psslgne to Zonolite Co.), Porous Aggregate Mixes: U. 8. Patent 2,565,107, Aug. 21, 1951, 
# Prepared by W. F. Dietrich. 
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The imports from France probably originated in Madagascar, and 
those from Japan doubtless were surplus stocks from various sources. 

Domestic production of radio-grade quartz crystal continued to be 
negligible. Considerable interest was aroused by the discovery of 
radio-grade quartz crystal on the Goshute Indian Reservation, Juab 
County, Utah. The Emergency Procurement Service of General 
Services Administration contracted for the entire output of the 
property for 12 months for the National Stockpile, but, after a small 
pocket of good-quality crystal was mined, production ceased. 

The average number of finished piezoelectric units produced per 
pound of radio-grade quartz, as reported by consumers to the Bureau 
of Mines, was 11.7 in 1951, compared with 14.1 in 1950 and a peak 
of 20.3 in 1949. The relatively low yield in 1950 and 1951 was at- 
tributed to more rigid military specifications, higher losses during a 
period of transition to new types of units, and a continuing trend 
toward the use of smaller crystals from which a fewer number of 
units per pound of crystal could be cut. The optimum crystal weight 
for the production of the major part of the units in demand was about 
250 grams, compared with 400-500 grams a few years before. Manu- 
facturers used substantial quantities of crystals in the 50- to 100-gram 
weight range. The small sizes generally are selected on an “eye-clear”” 
soar without further tests for twinning and flaws before slicing into 
wafers. 

The declared value at port of export of the total imports of uncut 
quartz crystal in 1951 averaged $1.62 per pound, compared with $2.55 
per pound in 1950. The value of the radio-grade quartz crystal im- 
ports after deducting the estimated quantity and value of fusing- 
grade quartz (about $0.10 per pound) averaged about $2.40 per 
pound in 1951 and $3.20 per pound in 1950. The decline in declared 
value in 1951 reflected the above-mentioned trend toward the use 
of smaller sizes, rather than changes in the price schedule. In May 
1951 the declared value of 80 to 100 gram Brazilian eye-clear faced 
crystals, f. a. s. port of export, was $0.77 per pound. Faced crystals, 
60 to 100 percent usability, 201/300 grams were valued at $4.36 per 
pound, 301/500 grams at $7.09 per pound, and 501/700 grams at 
$11.16 per pound. 

The Signal Corps continued to sponsor research and pilot-plant 
work on quartz crystal syntheses and related problems. The Brush 
Development Co., Cleveland, Ohio, and Bell Telephone Laboratories, 
Inc., Murray Hill, N. J., both reported significant progress in the 
hydrothermal synthesis of quartz crystal in autoclaves operated above 
the critical point of water. The Brush Development Co. reported 
that pressures of 6,000 p. s. 1. at 350? C. were being used." Several 
articles were published in 1950 and 1951 on various aspects of syn- 
thetic quartz crystal growth, as well as a treatise“ on the prin- 
ciples of crystal growth. 


C. D" e , $ 
Orystals: Nature, vol. 167, 1951, 


Walker, A. O., Growing Piezoelectric Orystals: Ceram. Age, vo). 56, No. 5, 1950, p. 19. 
no oe E and Buehler, E., Growing Large Quartz Crystals: Ind. & Éng. Chem., vol. 42, No. 7, 
Zer 053, Samuel, Notes on the Growth of Single Orystals from the Melt: Oeram. Age, vol. 56, No. 5, 


1950, . . 
40 Buckley, W. E., Orystal Growth: John Wiley & Sons, Inc., New York, 1951, 571 pp. 
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Revised National Stockpile Material Purchase Specifications P-43 
for raw quartz crystals for optical and electronic use were issued on 
September 12, 1951, superseding the issue of June 6, 1950. The most 
important revision was the lowering of the acceptable usability factor 
of 100/200 gram crystals from 80 percent for the class formerly desig- 
nated as S8 to 60-percent usability for the new class L6. Another 
important change was a decrease in the acceptable minimum area of 
faced 100/200 gram crystals from % square inch to X square inch. 
Definitions were clarified, and some changes were made in inspection 
practices. 


TABLE 14.—Imports of uncut quartz crystal, consumption of radio-grade quartz, 
and production of piezoelectric units in the United States, 1947-51 


Imports bed ert quartz | Consumption | Production of 
Year ys of radio-grade | piezoelectric 
quartz units ? 
Pounds Value (pounds) (number) 
ENER 473,788 | $1,815, 468 68, 100 1, 052, 400 
lr LEE 1, 238, 820 4, 209, 531 61, 600 1, 225, 400 
lr E Sica ences A A EE 319, 631 1, 462, 018 46, 200 937, 100 
ONO A A A c AM dE 310, 251 791, 412 114, 300 1, 614, 000 
MOG A A O E ad 1, 287, 045 2, 088, 761 282, 300 3, 290, 000 


1 Includes optical-grade quartz used in Productos of optical instruments, 
2 Includes oscillators, resonators, and other plezoelectric units. 


STRONTIUM % 


No domestic production of strontium minerals had been reported, 
except possibly sample lots, since 1946. However, it was reported 
that W. E. Caldwell and George Waterman were planning to explore 
- SC a deposit of strontium minerals on Fidalgo Island in Puget 

ound. 

Before 1914 most of the available strontium compounds were pro- 
duced in Germany. However, during World War I, when German 
supplies were not available, the United States established domestic 
facilities for processing ore imported from the United Kingdom. 
Domestic production of strontium minerals had been sporadic. In 
the past, some celestite had been mined in Texas for use as a weighting 
agent in well-drilling muds. Very little had been used for this purpose 
since the end of World War II. 

In 1951 nearly all the strontium minerals consumed in the United 
sen consisted of celestite imported from the United Kingdom and 

exico. 

The bulk of the strontium minerals consumed is converted to 
various chemical compounds. These compounds burn with a char- 
acteristic brilliant red flame, and this property is utilized in several 
pyrotechnical applications—tracer bullets, fireworks, railway and 
truck fuzees, military flares, and rockets. 

In the United States three firms convert strontium minerals into 
compounds: E. I. du Pont de Nemours € Co., Wilmington, Del.; 
Foote Mineral Co., Philadelphia, Pa.; and Barium Products, Ltd., 
Modesto, Calif. 


9 Prepared by J. C. Arundale. 
H Western Industry, vol. 16, No, 6, June 1961, p. 03. 
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TABLE 15.—Strontium minerials ! imported for consumption in the United States, 
1949-51, by countries, in short tons 


[U. S. Department of Commerce] 


1949 1950 1951 
Country 
Suet Value 

ARA ADU 38 $382 
A A A A 1,975 | $23,910 2, 034 23, 730 
UR EEN . Miedo E NV 8 APA AAA AAN A 
nited Kingdom.......................... 6,655 | 118,303 11,972 230, 392 
Nd NEEN 9,384 | 176,685 8,630 | 142, 213 14, 044 304, 504 


1 Strontianite or mineral strontium carbonate and celestite or mineral strontium sulfate. 


Strontium metal is produced by King Laboratories, Inc., Syracuse, 
N. Y., and by Cooper Metallurgical Associates, Cleveland, Ohio. Only 
a very small quantity is made each year for use principally in removing 
traces of gases from electronic tubes. Metal Hydrides, Inc., Beverly, 
Mass., produces strontium hydride on & small scale. 

aa role of strontium compounds in enameling was described in an 
article. 

Prices.—Nominal prices quoted occasionally during the year for 
strontium minerals were as follows: Celestite, 92 percent SrSO,, finely 
powdered, carlots, about $54 per ton; strontianite, minimum 84 to 86 
percent SrCO;, lump, carlots, about $55 per ton. 


VERMICULITE * 


The name vermiculite is applied to a group of micaceous minerals 
that expand or exfoliate to many times their original thickness when 
heated. It is a very lightweight product for which many industrial 
uses have been developed. 

Production.—Sales of screened and cleaned vermiculite produced 
in the United States during 1951 showed a slight increase in tonnage 
and a decrease in value from the previous year. 


TABLE 16.—Screened and cleaned vermiculite sold or used by producers in the 
United States, 1944-51 


Year Short tons Value Year Short tons Value 
104. cn cee eta 54, 116 $641, 744 || 1048..........-.. 2... .... 138,635 | $1,387,233 
keete 64, 808 648,077 || 1949................ 168,819 | 1,686,419 
1046: EE 86, 390 807,973 || 1950._..............-.---- 208, 096 2, 122, 427 
LEE 131, 385 1,338, 572 || 1951.....................- ; 2, 093, 953 


Montana, where production on a commercial scale had been carried 
on since 1921, continued to be the principal vermiculite-producing 
State. Near Libby, in Lincoln County, the Zonolite Co. had de- 
veloped a large deposit. South Carolina was second in order of 

& Ceramic Industry, vol. 56, No. 2, February 1951, p. 49. | 

8 Prepared by HP Chandler. gé 

M Utley, H. F., From Remote Mountain Mine to World Wide Market: Pit and Quarry, vol. 44, No. 6, 
December 1951, pp. 78-82. 

Rock Products, Mining Vermiculite for National Distribution: Vol. 54, No. 9, September 1951, pp. 64-66. 
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vermiculite production; several deposits near Travelers Rest in Green- 
ville County are being mined. Production was also reported from 
North Carolina and Wyoming. 

Exfoliation Commercial exfoliation of vermiculite is accomplished 
by passing a graded material through one of the several types of kilns 
in use. Exfoliation is produced most successfully at temperatures 
between 1,600° and 2,000° F. The charge is subjected to heat 4 to 8 
seconds, followed by rapid cooling, which imparts pliability and tough- 
ness to the expanded particles, prevents the scorching or burning of 
containers, and permits manual handling. The increase in volume, 
owing to exfoliation, varies from 6 to 20 times that of the unexpanded 
material. In 1951 some 50 vermiculite exfoliation plants were oper- 
ating in the United States. 

Assuming an average price of $80 a ton for exfoliated material and 
a 5 percent loss in weight in the exfoliating process, the value of exfoli- 
ated and other vermiculite sold in the United States during 1951 would 
approximate 16 million dollars. 

Uses.—Its low bulk density, comparatively high refractoriness, low 
thermal conductivity, and chemical inertness make vermiculite satis- 
factory for many types of thermal and acoustic insulation. One of its 
larger commercial uses is as an aggregate in lightweight concrete, and 
in the manufacture of prefabricated building units.” 

Vermiculite aggregate finds an application in hardwall plaster be- 
cause of its acoustic, thermal-insulating, and fire-resistant qualities; 
also as a plaster for fireproofing roofs, floors, columns, and steel 
beams.® 

Refractory insulation, both in the form of loose vermiculite fill and 
vermiculite brick, is used in furnaces and kilns.” | 

Its use as a soil conditioner and in hot beds for sprouting seedlings 
and starting flowers is increasing. A study was made of the qualities 
imparted to soils by the addition of exfoliated vermiculite.*% 

Unexfoliated vermiculite has a few minor uses, such as when 
circulated in drilling muds ““delaminated” vermiculite is said to assist 
in sealing off porous formations, thereby lessening the loss of the mud. 

Prices.— Domestic screened and cleaned vermiculite in 1951 aver- 
aged about $10 a short ton, f. o. b. mines, whereas quotations on 
South African crude averaged $13.83 a ton, f. o. b. South African 
shipping points, and some $30 a ton, c. i. f. United States Atlantic 


8. 

The wholesale price of exfoliated vermiculite continued to average 
$80 & short ton during 1951. Price to jobbers was usually between 
80 cents and $1.10 & 4-cubic foot paper bag, which usually weighed 
between 24 and 32 pounds. Different grades of exfoliated material 
sold at slightly different prices. 

Africa.—Numerous deposits of vermiculite are known to exist in 
northern and eastern Transvaal, the largest being in the Palabora 


85 Concreto Products, Precast Lightweight Concrete Planks: Vol. 54, No. 9, September 1951, pp. 127, 140. 
aoe Zonolite Announces 4-Hour Fire Ratings for Vermiculite Uses: Vol. 59, No. 6, June 1951, pp. 


Concrete Products, Ready Mixed Insulating Concrete: Vol. 54, No. 2, February 1951, pp. 152-153. 
Rock Products, Simulated Marble from Vermiculite Plaster: Vol. 54, No. 4, April 195 e p. 88; Producing 
Vermi Dto Aggregate: Vol. 54, No. 12, December 1951, pp. 96-0 


d Gun-A pplled (Vermiculite) Furnace Insulation: Oil and Gas Jour., vol. 50, No. 29, Nov. 22, 


1951, pp. 4 
56 Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 3, March 1951, pp. 53-59. 
Science News Letter, Vermiculito Filling: Vol. 59, No. 17, Apr. 28, 1081, p. 272. 
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area, some 200 miles by rail from the nearest shipping port of Lou- 
rengo Marques. No precise estimate of the reserves of vermiculite in 
the Palabora area was obtainable in 1951, but it was believed that 
there are several million tons of marketable material available.” 
Other Occurrences.—Several promising discoveries of vermiculite 
in Ontario were reported in the Canadian technical press.% 
Occurrences of vermiculite were reported from Kenya, Tanganyika, 
and Nyasaland in Africa; India; Queensland, South Australia; 
Western Australia; Argentina; Brazil; Japan; and the U. S. S. R. 


WOLLASTONITE * 


Production and sales of a small tonnage of wollastonite were re- 
ported from the deposit near Willsboro, N. Y., by the Willsboro 
Mining Co. Godfrey L. Cabot, Inc., 77 Franklin St., Boston, Mass., 
acquired this property and took possession late m 1951. Small ship- 
ments were made for enamel frit and various ceramic uses. Ship- 
ments were made for experimental market development to manu- 
facturers of paint, rubber, plastics, tile, and for metallurgical flux. 

Investigation of a ceramic body containing wollastonite, clay, and 
barium compounds showed a low electrical loss factor.™ 

Formulas for wollastonite bodies and glazes that gave low shrinkage 
and freedom from crazing and shivering were reviewed.* 

9 Department of Mines, Union of South Africa, Quarterly Information Circular, Statistical and Other 
Data on Industrial Minerals: January-March 1951, pp. 42-59. 

60 Canadian Chemistry and Process Industries, vol. 35, No. 3, March 1951, p. 174; Canadian Mining and 
Metallurgical Bull., vol. 44, No. 465, January 1951; Northern Miner (Toronto, Ontario), vol. 36, No. 44, 
Jan. 25, 1951, pp. 1, 16. 

9! Prepared by J. C. Arundale. 


62 Snyder, N. H., Wollastonite Bodies as Low-Loss Dielectrics: Ceram. Bull., vol. 30, No. 3, 1951, p. 108 
8 Jackson, W. M., One-Fire Wollastonite Tile Bodies: Ceram. Bull, vol. 30, No. 3, 1951, p. 107. 


PART Ill. STATE REVIEWS 
The Mineral Industry of Alaska 


By Alfred L. Ransome and William H. Kerns 


de 
GENERAL SUMMARY 


OLD continued to be the commodity having the greatest value 

of output in Alaska in 1951, but a 17-percent decrease in produc- 

tion marked a return to the general downward trend that has 
characterized the industry since 1947, Despite this decline, the 
overall value of mineral production gained from $17,852,000 in 1950 
to $19,569,000 in 1951, chiefly because of a record tonnage of coal 
mined (which ranked second in value of production) and a large 
output of sand and gravel. The mining of platinum continued to be 
an important factor in the mineral industry, and the production of 
crude platinum-group metals exceeded that for 1950. Silver output 
dropped to two-thirds of the total for 1950, and no copper, lead, or 
zinc was produced. Production of antimony was higher than in 1950, 
and shipments of ore mined during the year were greater than at any 
time since 1943. Output of tin was slightly less than in 1950, but the 
value increased. 


TABLE 1.—Mineral production of Alaska, 1949-51 


1949 1980 1951 
Mineral ——À— —MáÁÀ— SS EE 
Quantity; Value Quantity| Value Quantity| Value 
Antimony oe. short tons.. 74| $31,356 |.......... ada 301 m ` 
Coal, bituminous..........o-. qo: 483, iar! 3, am, 2 412, 455 | $3,033,445 | 494, ke $3, 766, 987 
y A AA 0... ; S 
e BEE troy ounces..| 229,416 | 8,029,660 | 289,272 | 10,124,520 | 239, 637 8, 387, 206 
¡7 A short tons.. 51 16, 116 149 40, 230 221 7, 200 
Mercury........ flasks (76 pounds).. 100 (EN AAA O E EE 
Sand and gravel........ short tons... (1) 1) 3,050,020 | 2,877,407 |6, 887, 646 3, 738, 516 
VeL. egener troy ounces..| 36,056 2, 033 52, 638 47, 040 32,870 29, 749 
Tin (Sn content)........ long tons 51 114, 800 79 170, 281 69 107, 163 
gsten (60-percent concentrates) , 
(shipments)........... short tons..|..........|.-.........- 13 (!) 10 (1) 
e A IE do.... 2 406 6 1, 704 21 218 
Undistributed 5.....................|.-........ 4, 005, 086 |.......... 2, 054,735 |.......... 8, 441, 090 
VK A A GE 15, 549, 000 |.......... 17, 852, 000 |.......... 19, 569, 000 


1 Value included with “Undistributed.”’ 

3 Produced in 1950, but not shipped until 1951 from a mine not active in 1951. 

3 Comprises value of pumice (1950-51), stone, platinum-group metals, and minerals whose value must be 
concealed for particular years (indicated in appropriate column by footnote reference 1). 


Although gold mining continued to maintain its position in 1951 as 
the backbone of the mining industry in Alaska, the situation was 
becoming increasingly precarious. "There was little doubt that if the 
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FIGURE. 1.—Value of gold and coal production and of total mineral production 
in Alaska, 1900-51. From 1911 to 1931 copper production accounted for most of 
the value of minerals other than gold and coal. 


economic factors of high costs and an unchanged established United 
States Treasury price for gold of $35 per fine ounce continued—and no 
immediate change in conditions was indicated—the industry would 
soon relinquish its position as the leader in value of production. Coal, 
which was second in value of output in 1951, had been rapidly forging 
ahead as an important commodity; and, if 1951 trends continued as 
anticipated, it was expected that it would probably reach and might 
surpass gold as the commodity leader. Although sand and gravel 
ranked third to gold in 1951 as a value commodity, production had 
been variable and uncertain, depending upon the number and size of 
various projects in process of completion in Alaska calling for such 
materials as road metal for highway construction and aggregate for 
concrete structures (for civilian use and at military establishments). 

Lode mining in the Territory continued to remain virtually at a 
standstill, with the still-minor exception of antimony and tin; and 
nonmetalliferous mining—other than coal and sand and gravel—was 
negligible. Noteworthy with respect to the Alaskan mineral industry 
was the renewed interest in the critical and strategic minerals durin 
1951. Although production was negligible or nil, as elsewhere noted, 
exploration activity and interest shown particularly with respect to 
chromite, mercury, and nickel (and cobalt) indicated a distinct 
possibility of active died ie of these commodities. During 1951 
three Government DMA exploration loans were made in Alaska on 
nickel and cobalt, tin, and tungsten properties; several additional 
applications for similar loans had been made by the end of the year; 
and one operating loan was granted for a lode-tin development. 
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GOLD, SILVER, COPPER, LEAD, AND ZINC 


Data on production of gold, silver, copper, lead, and zinc in Alaska, 
by months in 1951, by years in 1947-51, and totals for 1880-1951, in 
terms of recoverable metal; the gold production at placer mines, by 
class of mine and method of recovery; mine production of gold, silver, 
copper, lead, and zinc, by regions; ore and old tailings sold or treated; 
and various metallurgical compilations based on output in 1951 are 
shown in tables 3 to 10, inclusive. 

All tonnage figures are short tons and “dry weight”; that is they 
do not include moisture. 

Yardage figures used in measuring material treated in placer 
operations represent “bank measure”; that is, the material is measured 
in the ground before treatment. Close control of bank measure is 
kept by operators of bucket-line dredges, but the quantity of material 
handled by other placer-mining methods in Alaska is largely estimated 
by the individual operators on the basis of the square feet of bedrock 
area worked and the average depth of gravel. 

The value of gold, silver, copper, lead, and zinc production reported 
herein has been calculated at the prices shown in table 2. 


TABLE 2.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! Silver 1 Copper 3 Lead 8 Zinc $ 
Year (per fine (per fine (per er (per 
ounce) ounce) pound) pound) pound) 
oy A $35. 00 $0. 905 $0. 210 $0. 144 $0. 121 
AAA A dares Uwe 35. 00 . 90 . 217 .179 .133 
pole pp PE 85. 00 . 90 . 197 . 158 : 
MË eege 35. 00 , get . 208 . 185 . 142 
AAA A A a secus 35. 00 . 90 . 242 .173 .182 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 buying price for newly mined silver July 1, 1946, to date—$0.9050605 ($0.905 used in 1947 for 
calculating purposes). 

3 Yearly average welghted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


Gold.—The recorded production of gold in Alaska in 1951 was 17 
percent below the output in 1950 and marked a return to the general 
downward trend that characterized the industry since the initial 
postwar upsurge that culminated in 1947, The surprising thing was 
that production was higher than might have been supposed, consider- 
ing the adverse economic conditions under which the gold miners 
continued to operate. Higher-than-ever costs of supplies and equip- 
ment, scarcity of equipment and difficulty of obtaining replacement 
parts and more attractive wage rates offered by contractors connected 
with defense projects in areas adjacent together posed an almost 
insurmountable barrier to continued operation of many of the mines. 
The exceptions included those operations that could be classed as 
major producers (which, because of large investment in equipment 
requiring maintenance, have continued operating on a marginal profit 
or even at a slight loss) or those—large or small—that were fortunate 
enough to be mining ground rich enough to warrant continued exploita- 
tion despite such obstacles, coupled with an unchanged established 
price of $35 per fine ounce for gold. In 1951 only 6 operations classed 
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as lode-gold mines and 140 placer mines that ee gold were in 
operation compared with 11 and 216, respectively, in 1950, a startling 
drop of 36 percent in the total number of operations that produced gold, 
which had been the economic backbone of the Alaskan mining indus- 
try, almost without exception, since mining began there. It was 
expected that if conditions prevailing in 1951 continued, the down- 
ward trend in production of gold probably would be accelerated to the 
point where a limited output would reflect the work of but a handful 
of operators in business by virtue of being able to selectively mine a 
few high-grade deposits. In terms of the future economy of the 
Territory it was more than likely that the monetary-loss vacuum (in 
terms of dollar value of output) created by the drop in gold produc- 
tion would be filled—at least in part —by expanding developments of 
other mineral commodities, such as coal. However, the more serious 
economic aspect was the probability that marginal deposits of gold— 
which in the aggregate total many millions of dollars in potential 
reserves —would never be worked and thus could be considered to be 
permanently lost as a source of new wealth to the Territory. 

The sale of unprocessed or “natural” gold by a few operators who 
hoped to gain by open-market transactions at prices exceeding $35 
per fine ounce apparently was considerably greater in volume than in ` 
1950. The recorded production for 1951 includes 18,082 fine ounces 
of gold contained in natural gold reported by 3 operators as having 
been sold on the open market and 825 ounces of gold that was probably 
sold as natural gold by 2 producers, but not specifically reported as 
such. One operator reported production of 900 ounces of natural 
gold, which was not sold. It is possible that some natural gold con- 
cerning which no information is available, was produced and sold; 
the quantities involved are believed to have been relatively small. 
An undetermined quantity of gold (possibly as much as several 
thousand ounces) reported sold in 1951—and included statistically in 
the record for the year—no doubt was produced in 1950, disposed of 
as natural gold or held speculatively and subsequently sold through 
the normal channels to the United States mints at the established 
United States Treasury price. Specific and accurate data regardin 
natural gold sales are not readily available, and the aforementione 
figures giving the number of operators and quantities involved are 
incomplete. However, from these data it can be assumed that 
natural gold originating from Alaskan mines and sold in 1951 probably 
did not exceed 20,000 ounces. Information on prices received for 
open market sales was not available. 

The unusual seasonal limitations to mining activity in Alaska, 
particularly with regard to placer operations, are indicated by the 
production of gold in 1951, by months, as shown in table 3. The data 
are based on mint and smelter receipts that have been adjusted to 
exclude 3,762 fine ounces of gold received during the first 4 months, 
which was credited to 1950 production, and to include 13,698 ounces 
received during the same period in 1952, which is a part of actual 
output in 1951. Also included and prorated for each month of the 
active mining season (May pi October) was the 18,082 ounces 
of fine gold contained in natural gold reported sold and the 825 ounces 
probably sold, all of which did not appear as receipts at mints and 
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smelters. Production was probably somewhat less than shown during 
the last quarter of the year, particularly for December, but corre- 
spondingly higher for the period June through September, which 
represents the average season for greatest activity in mining in the 
Territory between the spring breakup or thaw and the fall freeze. 
The principal reason for the relatively high receipts at mints and 
smelters during the last 3 months is that numerous operators make 
their gold “cleanup” only once or twice during the active mining 
season; as a result, a substantial quantity of St: accumulated in the 
sluices over a period of several months is not recovered until late fall 
and often not reported as receipts at the mint or smelter until the 
following spring. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1951, by months, in terms of recoverable metal ! 


Gold (fine [Silver (fine| Copper Lead Zinc 
ounces) ) [(short tons)| (short tons)|(short tons) 


1 Derived mostly from mint and smelter receipts; data are adjusted to exclude recelpts during the first 
part Ji 1951 id credited to 1950 production and to include receipts in 1052 that are a part of actual 
output in ; 

2 Includes 35 ounces of gold, 1,756 ounces of silver, 1 ton of copper, 21 tons of lead, and 1 ton of zinc actually 

in December 1950 but not shipped until 1951, from a mine not active In 1951. 


The 15 leading gold-producing mines (all placer) in Alaska in 1951, 
listed in the accompaning tabulation, yielded 83 percent of the total 
recorded gold output of the Territory; the 5 leading producers (all 
using bucket-line dredges) supplied 67 percent. The Fairbanks district 
in the Yukon River Basin region and the Nome district in the Seward 
Peninsula region ranked first and second, respectively, in gold pro- 
duction in the Territory because of the bucket-line dredging operations 
of the United States Smelting, Refining & Mining Co. 

Active mining at lode-gold mines in interior Alaska was limited to 
1 mine, the Fern, in the Willow Creek district, operated by the 
Black Butte Mining Co., Inc. In Southeastern Alaska the LeRoy 
Mining Co. was active during the season at the Rainbow mine at 
Glacier Bay in the Juneau district. Small quantities of gold were 
recovered by reworking old tailings and mill cleanups at the Bi 
Hurrah mine, Nome district, Seward Peninsula region; Gold Cor 
mine, Willow Creek district, Cook Inlet-Susitna region; and the Alaska 
Empire mine, Admiralty Island district, Chichagof mine, Chichagof 
Island district; and the Alaska Juneau mine, Juneau district, South- 
eastern Alaska region. 
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TABLE 4.—Fifteen leading gold-producing mines in Alaska in 1951, in order of 


output ! 
43 
El Mine District Region 18 Operator Boara of 
e eA 
1| Fairbanks unit........ Fairbanks...| Yukon River Ba- | 1 | United States Smelting, | Dredge. 
sin. Renning & Mining 
O. 
2 | Nome unit............- Nome....... Seward Peninsule.| 2 |..... do. Sts kc Do. 
3| New York-Alaska | Tuluksak- | Kuskokwim....... 3 | New York-Alaska Gold Do. 
Gold Dredging Corp. Aniak. Dredging Corp. 
4 | Callahan Zinc-Lead....| Tolovana... yuon River Ba- | (?) | Callahan Zinc- Co..| Do. 
8 . 
6 | Brinker-Johnson Co...| Falrbanks...|..... dO occur cux die 4 | Brinker-Johnson Co..... Do. 
6 | Casa de Paga Gold Co.| Fairhaven..| SewardPeninsula. | 7 | Casa de Paga Gold Co..| Do. 
7 | Gold Placers, Inc...... Circle....... on River Ba- | 11 | Gold Placers, Inc....... Do. 
8 | Strandberg & Sons.....| Hughes.....|..... dic sec 9 | Strandberg & Sons...... Placer. 
91..... Ca (o eon bases ete McGrath...| Kuskokwim....... 17 [c AAA eae Dredge. 
10 E Creek Min- | Innoko...... yukon River Ba- | 12 Colorado Oreek Mining | Placer. 
g Co. : O. 
11 deeg Creek Mining | Fairbanks...|..... ro RR ERE 10 | Alder Creek Mining Co.| Do. 
O. 
12 | Uotila and Hard....... Innoko......|..... d0:2: 2955 45 | Uotila and Hard........ Do. 
13 oe Berry Dredging | Cirele.......|.....- EE 6 | C.J. Berry Dredging Co.| Dredge. 
0. 
14 | Innoko Dredging Co...| Innoko......]|.....do............- 8 | Innoko Dredging Co....| Do. 
15 | Mohawk Association...| Iditarod.....|..... Ci {5 AAA 14 Nee Dredg- Do. 
g Co. 


1 Based on known output, including “natural” gold sales in cases where fine gold content was calculable. 
2 Did not produce in 1950. 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Alaska, 
1947-51, and total, 1880-1951, in terms of recoverable metal ! 


Mines producing | Materlal Gold (lode and placer) | Silver (lode and placer) 
Year _| sodo js 


treated 2 
Lode Placer |(short tons)|Fine ounces Value Fine ounces} Value 


E | etna tits _ PR Tt || E ESN area E 


e AI 19 260 13, 891 279, 988 $9, 799, 580 66, 150 $59, 866 
lr os -mMM 24 274 6, 014 248, 395 8, 693, 825 67, 341 , 947 
1049... Zeg 18 223 78, 839 229, 416 8, 029, 560 36, 056 32, 633 
1950..............-.- 11 216 58, 668 289, 272 10, 124, 520 52, 638 47, 640 
19513... ........... 6 140 4 13, 870 239, 637 8, 387, 295 32, 870 29, 749 
1880-1951...........]|.---..-...|--........ (5 27,370,136 | 670, 969, 362 | 20,045, 353 | 14,312, 426 
Copper Lead Zinc wn 
o 
Year value 
Short tons Value Short tons Value 
1947... 5.62. 12 $5, 040 204 $76, 032 $9, 946, 568 
1948..........-.. 16 , 944 329 117, 782 8, 885, 350 
1949. ........... 4 1, 576 51 16, 116 8, 080, 381 
1950. ........... 6 2, 496 149 40, 230 10, 216, 590 
1951... s 1 387 21 7, 206 9 
1880-1981....... 685, 905 | 226, 580, 307 25,740 | 3,032, 059 914, 903, 474 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes 
re-treated, and ore shipped to smelters during calendar year indicated. 

2 Does not include gravel washed. 

t “Mines producing” includes all and only those mines known to have produced in 1951, for some of which 
no production data are included since such data are not available. However, 1951 production figures include 
a small amount of production known to have occurred in prior years. 

4 Excludes quantity of ore (mouded in 1950 figure) from which a small tonnage of concentrate shipped in 
s ied Dee A diet e content of which concentrate is included in 1951 production of metals shown. 

e nota e. 
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Fiaurs 2.—Percentage of total Alaska gold produced at lode and placer mines 
and by various methods of placer mining, 1900-51; “other placer methods" 
includes hydraulic and nonfloating washing plants for which separate data are 
not available before 1943. 


Silver.—The 32,870 fine ounces of silver credited to 1951 production 
(a 38-percent decrease from 1950) was almost entirely the ee 
of gold mining (95 percent); the remainder was lead ore. The most 
important producer of silver in Alaska in 1951 was the United States 
Smelting, Refining € Mining Co., which recovered silver as a by- 
product of bucket-line dredging operations in the Fairbanks and Nome 
districts. The Riverside mine, a substantial producer of silver as a 
byproduct from lead ore in 1950, did not operate during 1951. The 
small percentage of silver from lead ore credited to 1951 came from this 
property; the material was produced in 1950 but not shipped until 
1951. 

Copper, Lead, and Zinc.—There was no production of any of the 
base metals (copper, lead, and zinc) in Alaska in 1951. The relatively 
minor output credited to 1951 came from ore produced at the River- 
side mine near Hyder in Southeastern Alaska in 1950 but not shipped 
until 1951; the mine was inactive during 1951. In the Nizina district, 
Copper River region, extensive prospecting was in progress on the 
Nelson and Radovan copper claims near McCarthy during 1951. 
An investigation of Kasna Creek copper prospect, Bristol Bay region, 
by the Bureau of Mines was described in a report published in 1951.* 


1 Warfield, R. 8., and Rutledge, F. A., Investigation of Kasna Creek Copper Prospect, Lake Kontrashi- 
buna, Lake Clark Region, Alaska: Bureau of Mines Rept. of Investigations 4828, 1951, 10 pp. 
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TABLE 6.—Gold produced at placer mines in Alaska, 1947—51, by class of mine 
and by method of recovery 


Gold recovered 
Materlal 
Mines 
Class and method produc- DOE Feste Average 
ing! H Fine value per 
yards) ounces Value cubic 
yard 
Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 
lr E 22 28 | $8, 395,000 | 188,800 | $6, 608, 000 $0. 787 
lr O OR E 23 31 | 11,300, 171, 161 5, 990, 635 , 530 
pool A EE 21 29 ,000 | 157,306 | 5,505,710 Kid 
1050 EE 20 28 | 12,557,000 | 205, 641 7,197, 435 . 573 
PRO eon CREDAT 15 23 | 14,560,000 | 187,216 | 6,552, 560 . 450 
Dragiia dredges: 
MOMENT TRE 2 2 148, 000 8, 715 130, 025 . 879 
Nonfioatiag washing plants: 3 
INE NO RRC AA 75 75 | 2,905, 000 45,900 | 1,609, 650 . 554 
1948 uocari c EOS dme Sheen’ 106 106 | 4,170,000 56,076 | 1,962, 660 .471 
lr EE 117 117 | 3,392, 000 57,979 | 2,029, 265 . 598 
den Eeer deeg 116 118 | 4,908, 500 68,199 | 2,386, 965 486 
AA AS 84 | 2,667, 000 47,244 | 1,653, 540 . 620 
Gravel bydraalicaly handled: 
E RIES ME 114 |..........| 2,371,000 36,769 | 1,286,915 543 
at AA A 82 AN BEE 1, 220, 14, 403 507, .416 
EEN > + l A 252, 500 5, 087 178, 045 . 705 
a AAN NO AE 24:4... 135, 300 2, 097 73, 395 . 542 
E IAS 17 IP 166, 500 2, 798 97, 930 . 588 
Small sci hand methods (wet): 
NI RN nS ow a PA 46, 600 1,121 39, 235 842 
te EE 59 PP 53, 300 984 34, 440 . 646 
Cry A BO qoae 55, 330 693 2, 255 .438 
122) PY OD RI PON EE rR OSs 60 |-....------ 18, 000 905 31, 675 1.760 
A a ROA 2I. , 000 1, 026 35, 910 2.112 
Underground placers (drift): 
E MARI EE d E 400 48 1, 680 4. 200 
1918 AM E SEHEN IHE 4 A 700 3, 080 4. 400 
1990 EE A merum 170 24 810 4. 941 
5 (21.71 MET 5g cect 2, 200 269 9,415 4. 280 
196) A AA, q A 500 243 $, 505 17. 010 
SES ei placers: 
A TA 200 AAA 13, 866,000 | 276,443 | 9,675, 505 . 698 
1945 O NERA 274 |.........- 16,744,000 | 242,802 | 8,498,070 . 508 
(EE, "ADA AAA , 363,000 | 221,089 | 7,738,115 . 421 
A See 216 |... 17,621,000 | 277,111 , 698, 885 . 550 
A NN 140 |.........- 17, 411,000 | 238,527 | 8,348, 445 . 479 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


property. 
2 Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed **dry-land dredge.’’ 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1951, by regions, in terms of recoverable metal ! 


Mines produc- Gold ege and Silver (lode and 


ing placer) placer) 
Region weno xax Mn 
Fine 
ounces Value 

Cook Inlet-Susitna................. 103 $93 $29, 738 
Copper RiVer-.-.--.----2--------20 [eenecone 67 60 24, 980 
Kuskokwim........................]. ......- 1,722 | 1,559 703, 344 
Northwestern Alaska and Seward 

Peninsula 2.......................]. ...---. 60,298 | 2,110,430 | 6,773 | 6,130 2, 116, 560 
Southeastern Alaska. .............. 601 21,035 | 1,971 | 1,784 3 30, 690 
Yukon River Basin................].......- 157,128 | A 499, 480 | 22, 234 | 20, 123 5, 519, 603 


239,637 | 8,387,295 | 32,870 | 29, 740 | 38, 424, 915 


1 “Mines producing” includes all and only those mines known to have produced in 1951, for some of which 
no production data are included since such data are not available. However, production figures include 
a small amount of production known to have occurred in prior A pea 

3 Combined to avoid disclosure of individual companyfoperatio 

3 Includes value of 1 short ton of copper ($387), 21 tons of lead ($7, $7,206), and 1 ton of zinc ($218). 
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MINING INDUSTRY 


Bucket-line dredges (23 in 1951 compared with 28 in 1950) washed 
84 percent of the total gravel mined for gold in Alaska in 1951 and 
recovered 78.5 percent of the placer gold, and 78 percent of the total 
gold (lode and placer). Placer mining produced 99.5 percent of the 
total gold output in Alaska in 1951 (96 percent in 1950). No dragline 
dredges (which include all operations using a floating washing plant 
and a dragline excavator) were reported in operation during 1951. 
Several so-called dry-land dredges (which include a power excavator 
and movable mechanical washing plant, both of which are on dry 
land) were operated at widely separated localities in the Territory 

ing the year. Placer operations using combinations of bulldozer 
and hydraulic methods—in many cases supplemented with dragline 
equipment—were less in number than in 1950, but the mining method 
employed continued to be the preferred one in the Territory. In 
general, the gold-bearing material is bulldozed from the cut to the 
sluice boxes (or sluice plate, at the head of the sluice box, on which 
the gravel is dumped or pushed) and then washed through by the 
use of a hydraulic giant or other means of directing and controlling 
the flow of water. In many cases where the supply of water is 
unsufficient, it is utilized in a closed-circuit system, with a settling 
pond downstream below the sluices and a pump for return of the 
water. Dragline equipment—when used—is generally employed for 
disposing of tailing and in some cases for transporting gravel to 
elevated sluice boxes or washing plants. Occasionally draglines or 
bulldozers are used for removing overburden, but by far the greatest 
proportion of the overburden, in the form of frozen “muck,” is washed 
off with hydraulic ie The automatic hydraulic giant—“Intel- 
ligiant’’—recently developed and first used during 1950, has been 
continually improved and has been found particularly useful in some 
areas under certain conditions for the purpose of disposing of frozen 
overburden. In 1951, combination methods of placer mining, in 
which gravel was moved by mechanical means to the washing plant 
or sluice box (classified as nonfloating washing plants), washed 15 
percent of the total gravel mined and recovered 20 percent of the 
placer gold, a 46-percent decrease in gravel handled and a 31-percent 
decline in gold recovered compared with 1950; 84 such operations 
were active in 1951 (116 in 1950). Operations in which gold was 
recovered primarily by hydraulic methods (excluding hydraulic strip- 
ing of overburden) again showed a decrease in the number of mines, 
but the quantity of gravel washed and gold recovered increased 23 
and 33 percent, respectively, above comparable totals for 1950. Gold 
output from a smaller number of small-scale hand operations increased 
13 percent over 1950. Four drift mines produced only a small 
uantity of gold in 1951, but available reported data indicate that 
the average value per cubic yard of the ground worked by driftin 
was substantially higher than usual in 1951. The total yardage o 
gravel washed at gold placer mines decreased only 1 percent, whereas 
the gold recovered was 14 percent less than in 1950. The average 
recoverable gold content of gravel decreased 13 percent. 
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Activity at lode mines (gold, silver, copper, lead, and zinc) in 
Alaska in 1951 was conspicuous by its absence. Of the 6 operations 
included in the lode classification, only 2 actively mined and milled 
ore. The tonnage of material from lode-gold mines (no base-metal 
mines were operated) in Alaska treated in 1951 was 77 percent less 
than in 1950. The output of lode gold dropped 91 percent to the 

oint where the total of 1,110 fine ounces recovered from the active 
ode mines, tailings re-treated at inactive mines, and mill cleanups 
comprised only 0.5 percent of the Territory total (lode and placer). 


ORE CLASSIFICATION 


All 13,870 tons of lode material (including 450 tons of ore and 
13,420 tons of old tailing) sold or treated in 1951 was classed as dry 
gold ore. Definitions used in ore classification are given in the Gold 
and Silver chapter of this volume. 


TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1951, by class of ore or other source material, in terms of recoverable metal 


Material 
Number | sold or Gold Silver Copper Lead Zine 


SS mines ! piper See SC (pounds) | (pounds) | (pounds) 
tons) 

Dry gold..................- 4 2 450 601 128 
E A E (3) 36 1, 783 

Other “lode” material: Old 
Zeller ees 2 13, 420 473 111 
Total “lode” material. ......... 6 | 113,870 1, 110 2, 022 
Gravel (placer operations)...... 140 1. use 238, 527 30, 848 
Total, all sources......... 146 | 913,870 | 239, 637 32, 870 


1 “Number of mines" includes all and only those mines known to have produced in 1951, for some of 
which no production data are included since such data are not available. However, production figures 
include a small amount of production known to have occurred in prior years. 

2 Does not include ore from which 115 ounces of gold and 64 ounces of silver were recovered. 

, pre poda in previous year, concentrates shipped in 1951. 

ry gold, 
3 Excludes ore indicated in footnotes 2 and 3, 


METALLURGICAL INDUSTRY 


All the total ore and old tailings handled during 1951 was treated 
at mills (with or without concentrating equipment); no ore was shipped 
for direct smelting. Of the lode gold produced, 58 percent was 
recovered by amalgamation and 6 percent by cyanidation, largely 
from the re-treatment of tailings at mactive mines. Smelters in the 
United States received only 100 tons of concentrates (30 tons grav- 
ity, and 70 tons flotation) for smelting from Alaska operations of 
mines producing gold and lead (with silver, copper, and zinc as by- 
products). One shipment of concentrate (containing the base metals 
and some silver) Say pe igo from lead ore produced at the Riverside 
mine near Hyder, Southeastern Alaska, in 1950 and reported in 
that year. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1951, by method of recovery and type of material processed, in terms of 
recoverable metal 


Method of recovery and type of material Gold (fine | Silver (fine | Copper Zine 
processed ounces) ounces) /| (pounds) (pocnds) (pounds) 


Lode: 
Amalgamation: 
|j. BEEN 444 b A AO PA 
Old tailings..........................-... 204 OT Voces ences A A 
Toto cosido 648 OD ccs cases PA ER 
Cyanidation: Old tailings....................... 69 WO AA A BH 
Total recoverable in bullion............... 717 WOE AA A A 
Sato; and smelting of concentrates: 
AA es 193 1, 857 1,600 42, 000 1, 200 
Old O BEE 200 A A A 
juo D ——— ——PA 393 1, 600 42, 000 1, 200 
dE 238,627 | 30,848 LL Le 
__ __RR EE EE 
Grand total oc ....-.. -2-2-2-2 230, 637 32, 870 1, 600 42, 000 1, 200 


TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1951, by method of recovery (except placer) and class. of material processed, 
in terms of recoverable metal ! 


Concentrate shipped to smelters * and 
recoverable metal 


Material 

(hort 

or 
tons) Lead | Zinc _ 
(pounds) | (pounds) 
Cook Inlet-Susitna..... 3 410 316 21 2 125 20 Jee lee AA 
Seward Peninsula...... 300 69 1 A A A A EEEE uten 
Southeastern Alaska.. | ‘13, 160 333 70 76 268 | 1,901 1,600 | 42,000 1, 200 
Total: 1951...... 5 13, 870 717 101 100 803 | 1,921 1,600 | 42,000 1, 200 
1950...... 58,668 | 9,008 | 1,011 664 | 2,168 | 13,112 | 12,000 | 298,000 12, 000 


Dry gold: 

SE 6 450 444 37 31 157 14 D A AS sad 
Old tallings........ 18, 420 278 644; 2| 20|  À9O04|........|.........|-....--.-- 
: Ore...........-- a SE HON NAR E 46 36 | 1,783 | 1,600 | 42,000| 1,200 


Total 1951......| § 13,870 717 101 100 303 | 1,921 1,600 | 42,000 1,200 


es Lé BEES 54| 357 A A A 
ede ee o 1, 783 "1,200 
"otl: 106M SA 100 | 363] 1,921 1, 200 
EE | 13, 112 12, 000 


1 All material treated at mills; no ore shipped directly to smelters in 1951. 
3 Excludes concentrates treated only by amalgamation and/or cyanidation. 
3 Excludes ore from which 21 tons of concentrate shipped in 1951 was produced. This ore is included in 


e for 1950. 
$ Excludes oro from which 47 tons of concentrate shipped in 1951 was produced. This ore is included in 


1950. 
$ Excludes ore indicated in footnotes 3 
$ Excludes ore jeg rere in rie for Bet lom which 22 tons of concentrate shipped in 1951 was produced. 


10re included centrate shipped in 1951. 
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TABLE 11.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


uantity Gross metal content 
l shipped 
Class of material or treated 
(short Gold (fine | Silver (fine | Copper Lead Zine 
tons ounces) ounces) (pounds) | (pounds) | (pounds) 
CONCENTRATE SHIPPED TO SMELTERS 
Dry gold...................... 54 357 138 610 540 ad cesses 
¡E A 46 36 1, 783 1,737 43, 013 1, 404 
Total: 1951............. 100 393 1, 921 2, 347 48, 553 1, 404 
LEE 664 2, 168 13, 112 16, 331 348, 859 17,740 


REVIEW BY REGIONS 
COOK INLET-SUSITNA 


Because 2 major producers ceased operations at the close of the 1950 
season, the total value of gold output from the Cook Inlet-Susitna 
region for 1951 was only 7 percent of that for 1950. The Alaska 
Pacific Consolidated Mining Co. closed the Independence lode-gold 
mine on Fishhook Creek in the Willow Creek district in January 1951 
after being active since late in the season of 1949. Collinsville Mines 
(dry-land dredge with dragline equipment) on Mills Creek, which had 
been the largest producer in the Yentna-Cache Creek district for the 
previous 3 years, was not operated during 1951. | 

The small quantity of gold produced in the Cook Inlet-Susitna 
region in 1951 was recovered from 2 lode operations in the Willow 
Pier district and 7 placer operations in the Yentna-Cache Creek 

istrict. 

Willow Creek District.—The Black Butte Mining Co. operated the. 
Fern mine on Archangel Creek (under lease from the Fern Gold 
Mining Co.) throughout 1951. From 210 tons of gold ore treated in 
the 50-ton mill on the property, 270 ounces of gold and 15 ounces of 
silver were recovered by amalgamation. Renshaw «€ Brown did 
annual assessment work at the Gold Cord mine on Fishhook Creek 
and operated the 20-ton amalgamation-flotation mill for 15 days 
during August 1951. From 50 tons of gold ore and 150 tons of tailing 
milled, 45 ounces of gold and 6 ounces of silver were recovered as 
bullion by amalgamation; in addition, 3 tons of concentrate (contain- 
ing 20 ounces of gold, 1 ounce of silver, and 7 pounds of copper), pro- 
duced by flotation, was shipped to a smelter in the United States. 

Yentna-Cache Creek District.—The largest producer of gold in the 
Yentna-Cache Creek district in 1951 was Mike Trepte, who ee 
on Bird Creek (under lease from the Alaska Exploration & Mining 
Co.) and recovered a moderate quantity of gold and silver by hy- 
draulicking. Several other operators recovered small quantities of 
gold by small-scale hand and hydraulic methods. 
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COPPER RIVER 


Of the 4 mines reported producing during 1951 in the Copper River 
region, all were placer-gold operations, 2 in the Chistochina district 
and 2 in the bi rie district. The largest producer in the region 
was the Mount Kimball Construction Co., which operated on Slate 
Creek in the Chistochina district and recovered & substantial quantity 
of gold by & Kette craper-bulldozer combination method. 
Two operators, Eugene and Harvey Cline and B. B. Watson, recovered 
a moderate quantity of gold from the Yakataga Beach in the Yakataga 
district by small-scale hand methods. 


KUSKOKWIM 


Eight placer-gold mines were reported producing in the Kuskokwim 
region in 1951, with a total value of gold output equal approximately 
to that of 1950. Four-fifths of the gold produced in the region was 
recovered from 5 operations in the Tuluksak-Aniak district; the re- 
mainder came from 2 operations in the McGrath district and 1 in the 
Goodnews Bay district. 

Goodnews Bay District.—The Goodnews Bay Mining Co. produced 
a moderate quantity of gold as & byproduct from crude platinum 
mined on the Salmon River by bucket-line dredging and by & hy- 
draulic-bulldozer-dragline combination. 

McGrath District.—Strandberg & Sons operated a flume-type 
bucket-line dredge on Candle Creek and produced more gold in 1951 
than in 1950. This was a remarkable record, considering the difficult 
conditions under which they were We A Government contract 
in the vicinity with a higher wage scale than a gold-mining operation 
could pay made it impossible for this operation to hire enough men to 
strip the ground ahead of the dredge. This necessitated turning away 
a ven ground and reworking old tailing that had been previously 

edged. 

Tuiuksek-Aniak District.—The New York Alaska Gold Dredging 
Corp., the largest gold producer in the region and the third largest in 
the Territory in 1951, as in 1949 and 1950, dcos 2 electrically 
powered floating bucket-line dredges—1 on California Creek equipped 
with eighty 6-cubic-foot buckets and 1 on the Tuluksak River equipped 
with sixty-five 1%-cubic-foot buckets. Taylor Creek Placers re- 
covered a substantial quantity of gold using a dragline-bulldozer- 
hydraulie combination with nonfloating washing plant on Taylor 

reek. Three other operations in the district, Canyon Creek Minin 
Co. on Canyon Creek, Donlin Placers on Snow Gulch, and Russe 
Schaefer on Forty-Seven Creek, recovered a moderate quantity of 
gold using bulldozer-hydraulic combinations with nonfloating washing 

ts. 


p 
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NORTHWESTERN ALASKA 


Only 2 mines reported producing gold in the Northwestern 
Alaska region in 1951; Helcolican Mines, Inc., on Klery Creek in 
the Kiana district, operated a flume-type floating bucket-line dredge 
equipped with fifty-four 3-cubic-foot buckets, and Tronstad & 
Goodwick on Dahl Creek in the Shungnak district recovered a small 
quantity of gold by hydraulicking. 


SEWARD PENINSULA 


One-quarter of the Alaska placer-gold output in 1951 came from 
the Seward Peninsula region. Seven floating bucket-line dredges 
were operated in the region during 1951, 5 less than in 1950. 
Surprisingly, the total gold output for the region for 1951 was only 
10 percent less than for 1950. Two-thirds of the gold produced in 
the region in 1951 came from the Nome district, where 4 floating 
bucket-line dredges were in operation. Two floating bucket-line 
sl de were operated in the Fairhaven district and one in the Council- 
Bluff district. Twenty-three other mines reported producing gold in 
the region in 1951 using hydraulic giants, bulldozers, dragline ex- 
cavators, and small scale hand tools, either separately or in combina- 


tion. 

Council-Bluff District.—The Alaska Placer Co. operated a bucket- 
line dredge equipped with sixty 3-cubic-foot buckets on the Niukluk 
River from June 12 to October 4, 1951. Sourdough Dredging Co., 
formerly a substantial producer of gold by bucket-line dredging, did 
not report any production during 1951. The history of the “Sour- 
dough" dredge, formerly known as the “Wild Goose,” and its 41 
years of operation on Ophir Creek were given in an article published 
in 1951. 

Fairhaven District.—The Casa de Paga Gold Co., operating 2 
bucket-line dredges on the Inmachuk River from June 1 to October 
15, 1951, was the largest producer of gold in the Fairhaven 
district and second largest in the region. Ranking second as a 
producer of gold in the district, the Candle Creek Mining Co. recov- 
ered a substantial quantity of gold from Candle Creek, using a drag- 
line-bulldozer-hydraulic combination. Bernard & Dahl Exploration 
Co. on Bear Creek recovered a moderate quantity of gold, using a 
bulldozer-hydraulic combination with nonfloating washing plant. 

Kougarok District.—Because of the shutdown of 4 major opera- 
tions in the Kougarok district, the total gold production for 1951 
was only about one-third of the previous year’s output. Kougarok 
Consolidated Placers, Inc., the largest producer of gold in the district 
in 1950 (using a dragline-bulldozer-hydraulic combination), was in- 
active during 1951 (its bucket-line dredge was not operated during 
either year). Three bucket-line dredges, which were operated in 
the district in 1950 by the Gold Dust Mining Co. on the Kougarok 
River, North Fork Dredging Co. on Harris Creek, and Tolbert 
Scott & Son on Iron Creek, were inactive during 1951. N. B. Tweet 
& Sons bulldozer-hydraulic combination operation on claims 6 and 
7 below Johnson’s Discovery, Mascot Gulch (under lease from M. J. 
Walsh), was the largest producer of gold in the district in 1951. This 


2 Mining World, Wild Goose Makes Trip No. 3: Vol. 13, No. 8, July 1951, pp. 20-21. 
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property was worked by Noonan and Whitmore in 1950. Atlas 
Mines (George J. Waldhelm), operating on Atlas Creek with a drag- 
line-bulldozer-hydraulic combination, washed 4,380 cubic yards of 
gravel from June 1 to October 1, 1951, to recover 225 ounces of gold 
and 24 ounces of silver. Lyman H. Madden recovered 108 ounces 
of gold and 11 ounces of silver by using a bulldozer-hydraulic combina- 
tion with nonfloating washing plant on Garfield Creek during 1951. 
Other producers of a moderate quantity of gold in the district in 
1951—all using combinations of dragline-bulldozer-hydraulic equip- 
ment—were Patrick J. Bliss on claim 8 on Quartz Creek, Grant 
Mining Co. on Coffee Creek, Trinity Mining Co. (Kanari & Carey) 
on Trinity Creek, and Wirum Bros. on Dome Creek. 

Koyuk District,—The major producer in the Koyuk district in 1951, 
as in 1950, was the J. E. Baldwin and C. T. Moon operation on the 
Right Fork of Sweepstake Creek, where a substantial quantity of 
gold was recovered using bulldozer-hydraulic equipment. 

Nome District.—Two-thirds of the gold produced in the Seward 
Peninsula region in 1951 came from the Nome district, where 4 
floating bucket-line dredges were in operation. The United States 
Smelting, Refining & Mining Co. (Nome unit), operating 3 of its 
fleet of 4 bucket-line dredges in the vicinity of Nome from May 15 
to November 23, 1951, was the largest producer of gold in the Nome 
district and Seward Peninsula region and ranked second in the Ter- 
ritory in 1951. The three dredges operated are electrically powered 
and equipped with 134, 109, and 78 9-cubic-foot buckets. Lee 
Bros. Dredging Co., the second largest gold producer in the district 
in 1951, operated 1 of its 2 bucket-line dredges on the Solomon River 
from June 17 to November 13, 1951. The dredge operated is the 
flume type, diesel-powered, and equipped with seventy-five 5-cubic- 
foot buckets. Other smaller operations in the district in 1951 used 
various combinations of power excavators, hydraulic equipment, and 
hand tools to recover a small quantity of gold. 

Port Clarence District.—A small quantity of gold was recovered in 
1951 as a byproduct of tin placer mining on Buck Creek by the North- 
ern Tin Co. using dragline-bulldozer-hydraulic equipment. 

Serpentine River District.—George Bodis recovered 113 ounces of 
gold and 13 ounces of silver from 4,500 cubic yards of gravel washed 
on Dick Creek, using bulldozer-hydraulic equipment with a nonfloat- 
ing washing plant. 


SOUTHEASTERN ALASKA 


Half of the total Alaska lode-gold output reported in 1951 came from 
4 operations in the Admiralty Island, Chichagof Island, and Juneau 
districts of the Southeastern Alaska region. Of these operations, 
3 were either mill cleanup or re-treatment of old tailing; the 
LeRoy Mining Co. operation at the Rainbow mine on Reid Inlet in 
Glacier Bay in the Juneau district was the only active mine. The 
total gold output from lode operations for 1951 in the Southeastern 
Alaska region was only one-sixth of that for 1950. No gold placers 
were reported active in the region in 1951. The Riverside mine in 
the Hyder district, which had been the only producer of lead (with 
a substantial quantity of copper and some zinc recovered as by- 
products) in the Territory for a number of years, was not operated 
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in 1951. A shipment of lead concentrate from the Riverside mine to 
a smelter in the United States in 1951 was produced from ore mined 
in 1950. : 

Admiralty Island District.—A total of 110 ounces of gold and 25 
ounces of silver was recovered in 1951 as bullion and from concentrates 
shipped to a smelter in the United States from treatment of old tailing 
and a mill cleanup at the Alaska Empire Gold Mining Co. lode mine 
at Hawk Inlet on Admiralty Island preparatory to installing a new 
mill equipment. | 

Chichagof Island District.—Hayes & Whitely Enterprises recovered 
151 ounces of gold and 38 ounces of silver (as bullion from amalga- 
mation, and from gravity concentrate shipped to a smelter in the 
United States) from treatment of 100 tons of old tailing from the 
Chichagof mine on Chichagof Island during 1951. 

Juneau District.— The Alaska Juneau mine at Juneau remained 
inactive during 1951. Hayes & Whitely Enterprises re-treated 13,020 
tons of old tailing and recovered 196 ounces of gold and 35 ounces 
of silver by amalgamation; 3 tons of gravity concentrate (containing 
57 ounces of gold, 28 ounces of silver, 11 pounds of copper, and 465 
pounds of lead) was shipped to a smelter in the United States. The 
LeRoy Mining Co. operated the Rainbow mine in Glacier Bay from 
June through September 1951, and treated 15 tons of gold ore in an 
18-ton gravity-concentration mill on the property Table concentrate 
was amalgamated to recover 41 ounces of gold and 17 ounces of silver. 
The LeRoy Mining Co. was dissolved following the termination of 
mining on this property at the close of the 1951 season. 


YUKON RIVER BASIN 


Ninety-one gold-placer-mine operators in 17 districts in the Yukon 
River Basin region produced 66 percent of the total Alaska gold 
output in 1951. Eleven bucket-line dredges operating in the Yukon 
River Basin supplied 74 percent of the placer gold produced in the 
region and 49 percent of the placer gold produced in the Territory. 
The Fairbanks district continued to be the most important placer- 
gold-producing area in the region, furnishing 42 percent of the total 
placer-gold output recorded in the Territory. o lode-gold opera- 
tions were reported active in the region in 1951. 

Circle District. —T wo bucket-line dredges were active in the Circle 
district during 1951. Gold Placers Inc., operating its diesel-powered 
dredge (equipped with sixty 4-cubic-foot buckets) on Coal Creek from 
April 15 to October 15, and C. J. Berry Dredging Co. operating its 
diesel-powered dredge on Lower Mammoth Creek from June 14 to 
October 19 ranked first and second respectively, in total gold output 
in the Circle district in 1951. The P. R. & H. Mining Co. followed in 
third place; 2,063 ounces of gold and 456 ounces of silver were re- 
covered from 80,000 cubic yards of gravel washed from June to Octo- 
ber from Lower Deadwood Creek, using a bulldozer to deliver gravel to 
bedrocksluiceboxes. The company reported this to be the last season's 
activity at this location. R. R. Wilkinson on Miller Creek produced 
a moderate quantity of gold, using a bulldozer-hydraulic combination 
method of mining. Eight other placer operations in the Circle dis- 
trict produced small quantities of gold, using hydraulic or bulldozer- 
hydraulic combination methods. 
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Eagle District.—The Yukon Placer Mining Co., using bulldozer 
equipment, operated on Fourth of July Creek in the Eagle district 
from April 20 to September 12, 1951, and recovered a substantial 
quantity of gold. The company did not plan to operate the property 
in 1952. B. F. Hansen on Alder Creek recovered a moderate quantity 
of gold using a bulldozer-hydraulic combination, 

Fairbanks District.—The United States Smelting, Refining & 
Mining Co. (Fairbanks unit) operated 5 bucket-line dredges in the 
Fairbanks district in 1951 and—as in previous years—was by far the 
largest producer of gold, not only in the district but in the Territory. 
The electrically powered dredges included three 6-cubic-foot Bethle- 
hem, one 10-cubic-foot Bethlehem, and one 10-cubic-foot Yuba. The 
dredges were located near Fairbanks on Cripple, Engineer, Little 
Eldorado, and Fairbanks Creeks and Gold Hill, a bench on the Left 
Limit of Ester Creek. The Rec operated on Eva Creek during 
the 1950 season was moved 1% miles through a prepared channel to 
the Gold Hill bench at the beginning of the 1951 season. Other than 
the dredges, the company used 197 J-Hendie No. 2 hydraulic giants 
and an electrically powered Bucyrus 10W 8-12 cubic-yard dragline 
to remove over 8 million cubic yards of overburden. 

Brinker-Johnson Co., the second largest producer of gold in the 
Fairbanks district and third largest in the Yukon River Basin region 
in 1951, operated its Walter W. Johnson Co. diesel-powered buckets 
line dredge on Caribou Creek from June 12 to October 31. It was 
reported that this company completed repayment of the Reconstruc- 
tion Finance Corporation loan during the 1951 season. 

Of the producers of gold from placer mines using combination of 
dragline, bulldozer, nd hydraulic equipment in the Fairbanks dis- 
trict in 1951, the Alder Creek Mining Co. operation on Fairbanks 
Creek was the largest and ranked third in the district among all 
placer operations. From 133,330 cubic yards of gravel washed be- 
tween May 15 and October 15, 3,230 ounces of gold and 476 ounces 
of silver were recovered. The Wolf Creek Mining Co. on Wolf Creek 
was the fourth largest producer of gold in the district in 1951. A 
bulldozer was used to dig and deliver gravel to a 1%-cubic-yard 
Bucyrus diesel-powered dragline, which in turn delivered it to an 
elevated sluice box. Other producers of smaller quantities of gold 
in the district using various combinations of dragline, bulldozer, and 
hydraulic equipment were Hassel & Sticha on Ready Bullion Creek, 
R. V. Watkins at Hope mine on Faith Creek, Helmer Johnson on 
Cleary Creek, N. O. Kupoff on Pedro Creek, E. L. Maurer on First 
Chance Creek, Wickstrom & Co. on Gilmore Creek, and Fred Wildt 
on Homestake Creek. 

Fortymile District.—The total gold output from the eee 
district in 1951 (only 58 percent of that for 1950) was reported pro- 
duced from 8 operations. The Wade Creek Dredging Co. on 
Wade Creek ranked first in total gold output in the district in 1951. 
At the close of the 1951 season the company discontinued operations 
on this property, and it was stated that equipment was being moved 
into Canada because conditions are more favorable for placer mining. 
The Franklin Mining Co. operation (dragline-bulldozer-hydraulic) 
on claim 2 below Discovery on Chicken Creek from June 1 to Sep- 
tember 15 ranked second in production of gold in the district in 1951. 
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Other operators in the district that recovered 100 ounces or more 
of gold from placers worked by various combinations of dragline- 
bulldozer-hydraulic equipment were (in order of output): Uhler Creek 
Mining Co. on Stonehouse Creek, Squaw Creek Mining Co. on Squaw 
Creek, William Meldrum on Chicken Creek, and Purdy Bros. on 
claim 2 on Myers Fork. Purdy Bros. recovered 155 ounces of gold 
and 26 ounces of silver from 1,116 cubic yards of gravel washed 
between June 1 and August 10, 1951. | 

Hot Springs District.—The two largest producers of gold reported 
in the Hot Springs district in 1951, both bulldozer-hydraulic opera- 
tions, were Enstrom € McDougal on American Creek and A. W. 
Pringle on Rhode Island Creek. Enstrom & McDougal did not operate 
the American Creek property during the 1950 season. Peter Johnson 
on Glenn Gulch and Tony Lanning on Omega Creek each produced 
a small quantity of gold using bulldozer-hydraulic combinations with 
nonfloating washing plants. L. McGee purchased the property for- 
merly owned and operated by Cleary Hill Mines Co. on Sullivan Creek 
and Tofty Gulch. Although a large part of the summer was spent 
on development work, a moderate quantity of gold was recovered, 
using bulldozer-dragline elevated sluice-box equipment. Larson & 
Berg recovered a small quantity of gold by deep drift mining on 
Woodchopper Creek. 

Hughes District.—The only producer of gold reported active in the 
Hughes district in 1951 was the Strandberg & Sons operation on 
Indian River. A substantial quantity of gold was recovered using 
dragline-bulldozer equipment with a dry-land washing plant. As an 
example of one major factor that contributes to the high cost of 
mining in Alaska, diesel oil for the equipment was air-freighted from 
Tanana 80 miles to the Utopia Creek Airfield, then hauled by trailer 
and bulldozer from the field 8 miles to the property. 

Iditarod District.—North American Dradging o., the largest pro- 
ducer of gold in the Iditarod district in 1951, as it had been for the 
past 3 years, operated its diesel-powered bucket-line dredge equipped 
with seventy 3%-cubic-foot buckets on the Mohawk Association prop- 
erty on Otter Creek. Miscovich Bros. operation on Discovery claim 
on Otter Creek, using bulldozer, hydraulic lift, hoe shovel, and 
hydraulic equipment, was the second largest producer of gold in the 
district. Patrick Savage, on the Alpha Association ground on Flat 
Creek, recovered 931 ounces of gold and 115 ounces of silver from 
50,000 cubic yards of gravel, using a dragline-bulldozer-hydraulic com- 
bination from May 2 to October 10, 1951. The Happ Placers (John 
Bouquier, owner), using bulldozer equipment, worked on Happy 
Creek from June 1 to October 6 and recovered 408 ounces of gold and 
62 ounces of silver from 8,000 cubic yards of gravel. Other placer 
operations producing 100 ounces or more of gold in the district in 1951 
were Gust Backstrom on Flat Creek, Hatton & Turner on Willow 
Creek, and Prince Creek Mining Co. on Prince Creek. 

Innoko District—The Colorado Creek Mining Co. operation on 
Colorado Creek BEE dragline-bulldozer equipment) was the largest 

roducer of gold in the Innoko district in 1951, and the Uotila and 
ard operation on claims 2 and 3 above Upper Discovery on Ophir 
Creek run, Cos cuota ere equipment) ranked second. 
The Innoko Dredging Co. operated a diesel-powered bucket-line dredge 
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(equipped with forty-five 34-cubic foot buckets) on Ganes Creek from 
May 15 to October 23, 1951. During part of the year the dredge 
reworked old tailing that had been dredged previously. Rosander & 
Reed worked .placer ground on Yankee Creek, using dragline-bull- 
dozer-hydraulic equipment, from April 22 to October 10 and recovered 
1,934 ounces of gold and 223 ounces of silver from 238,000 cubic yards 
of gravel. Other placer operations in the district in 1951 that pro- 
duced substantial quantities of gold, using various combinations of 
dragline-bulldozer-hydraulic equipment, were J. A. Degnan Mining 
Co. on Lower Little Creek, Gurtler & Myklebust on Little Creek, 
Eric Hard on Cripple Creek, Hugh Matheson & Co. on Spruce Creek, 
and Victor Creek Mining Co. on Victor Creek. 

Kantishna District.—Hosler Mines operated on Moose Creek at the 
mouth of Eureka Creek from June 15 through September 1, 1951, 
using bulldozer-hydraulic equipment. 

Koyukuk District.— Total gold production from 11 placers in the 
Koyukuk district in 1951 was only 10 percent of the 1950 output. No 
one operation reported gold recovery over 100 ounces. 

Marshall District.—Lars Ostnes operated on Willow Creek in the 
Marshall -district during 1951, using dragline-bulldozer-hydraulic 
equipment, and reported recovery of 403 crude ounces of gold. 

Melozitna District.—The Iditarod Nate Co. produced a sub- 
stantial quantity of gold from Golden Creek in the Melozitna district 
in 1951, using bulldozer-hydraulic equipment. 

Rampart District—The major part of the gold output in the 
Rampart district in 1951 was produced by the Little Minook Mining 
Co. on Little Minook Creek, using dragline-bulldozer-hydraulic 
equipment. It was reported that 60,000 cubic yards of gravel was 
washed to recover 1,380 crude ounces of gold. Other placer-mine 
operations in the district in 1951 were Swanson Bros. on Hunter Creek 
and Pioneer Mining Co. on Hoosier Creek. 

Ruby District.—The Miscovich Bros. operation on Flat Creek was 
the largest producer of gold in the Ruby district in 1951. Automatic 

iants (a type invented and developed by John Miscovich) were used 
or stripping overburden. Bulldozers were used for digging and 
delivering gravel to a sump, where it was hydraulically lifted to an 
elevated sluice box. Tailing was stacked with a dragline, slime and 
excess water being discharged to the drain by a hydraulic lift and 
pump. The Long Creek Mining Co. operation on claim 8 above 
Discovery and Boston Bench on Long Creek produced a substantial 
quantity of gold, using a dragline-bulldozer-hydraulic combination. 
Using the bulldozer-hydraulic mining method, the Granite Creek 
Mining Co. recovered a substantial quantity of gold from Ophir 
Creek. Leonard Zaiser operated a drift placer mine on Timber Creek. 

Tolovana District— The Callahan Zinc-Lead Co. operated a floating 
bucket-line dredge on Livengood Creek in the Tolovana district under 
a working agreement with the Reconstruction Finance Corporation 
from May 17 to October 17, 1951. The diesel-powered dredge is 
equipped with eighty-eight 6-cubic-foot buckets. Olive Creek Mines, 
using dragline-bulldozer-hydraulic equipment on Olive Creek, was 
the second largest producer of gold in the district in 1951. Other 
operators in the district, all producing 100 ounces or more of gold and 
using various combinations of dragline-bulldozer-hydraulic equipment 
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either together or separately, were Four A. Mining Co. on Sumner 
Creek, John Radak on Ruth Creek, and Warwick Mines on Gertrude 


Creek. 
| OTHER MINERALS 


Antimony.—Considerable interest in antimony was shown in 1951, 
and shipments of ore mined during the year were higher than at 
. any time since 1943. The marked increase over the 1950 output was 
due mainly to the activity of Alamco, Inc., of Fairbanks, which 
productively operated 2 properties under lease during the year, 
the Sawtooth Mining Co. Sawtooth mine near Rampart, and Sam 
Gamblin's Rambler mine on Boulder Creek in the Tok district, both 
in the Yukon River Basin region. The largest output in the Territory 
was from the Sawtooth mine. However, all of that mine's ore was 
still stockpiled at the end of the year, awaiting favorable conditions 
for freighting overland by tractor train to Livengood and hence by 
truck to the railhead at Fairbanks. Of the smaller quantity of lower 
grade ore mined from the Gamblin property, most was shipped to a 
smelter in the United States. Some development work was under- 
taken by Alamco at an antimony property at Smith Creek near 
Wiseman; a few tons of ore was mined but not shipped. 

Earl R. Pilgrim € Co. again operated the Stampede mine in the 
Kantishna district, Yukon River Basin region. A substantial tonnage 
of 53-percent ore was freighted by plane to Nenana for transshipment 
to a smelter in the United States. 

Coal.—Coal mining was rapidly becoming the most important 
phase of the mining industry in Alaska. In 1951 the mines in the 
Territory produced 494,333 short tons of bituminous and subbitu- 
minous coal compared with 412,455 tons in 1950 and thus established 
an alltime record that surpassed the previous 1949 record of 433,533 
tons by 14 percent. It was expected that the annual value of output 
of coal would soon reach if not surpass gold if the 1951 upward trend 
in production was maintained, particularly if the decrease in gold- 
mining activity continued. As in 1950, the greatest proportion of the 
output came from 3 mines operated by the Healy River Coal Corp. 
and Usibelli Coal Mine, Inc. in the Nenana (Healy) field and the Evan 
Jones Coal Co. in the Matanuska field. 

The Evan Jones Coal Co., the largest producer in the Matanuska 
field and also the Territory, completed construction of a heavy- 
medium coal-separation plant at the Jonesville mine during the year 
and experimented with new types of underground mechanized equip- 
ment. Also in the Matanuska field, but in the western part, a rela- 
tively small quantity of coal was mined from the old Premier mine, 
formerly a major producer. The Duck Flat Co. operated the Duck 
Flat strip mine (formerly known as the Houston strip mine) on the 
Alaska Railroad north of Wasilla during the latter half of 1951 and 
supplied a limited quantity of coal to the military bases in the Anchor- 
age area. The Buffalo mine, which had operated for a brief time in 
1950, was inactive during 1951. The Bureau of Mines continued its 
diamond-drilling project in 1951 in the Wishbone Hill area of the 
Matanuska field to determine the minable reserves of bituminous 
coal. Operations for the season were concluded on October 1 owing 
to the unusually early and severe freeze. 
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Usibelli Coal Mines, Inc., the largest producer of coal from the 
Nenana field and second largest in the Territory in 1951, operated its 
strip mine on the Healy River at a steadily increasing rate from 
March through December, supplying coal under military contract 
for use in the Tanana Valley area. ining in the main pit continued 
on the No. 1 bed, but in addition some coal was produced from a new 
strip operation on the south side of the Healy River. Adjacent to the 
Usibelli property, the Healy River Coal Corp. operated its Suntrana . 
mine continuously throughout the year. Coal from this mine, the 
only underground operation in the field, supplied the rapidly expand- 
ing civilian demand in and around the city of Fairbanks and the 
Tanana Valley area. The company also produced some coal from a 
strip operation on the property. The Cripple Creek Coal Co. operated 
its strip mine on Cripple Creek during the spring of 1951 and fulfilled 
a contract with the Army. After several months of inactivity, 
additional ground was stripped in the late fall and some coal mined. 

The Homer Coal Corp. operated its mine at the lower end of the 
Kenai Peninsula in the Homer field during the first half of 1951 to 
supply the limited demand of the local market; only a small quantity 
of coal was produced. The Alaska Native Service continued to 
operate its Mead River mine in the Point Barrow field to fill the 
limited local demand for coal in that part of the Northern Alaska 
region. 

ecause of the growing importance of coal in the economic pattern 
of Alaska, the history of the industry is briefly reviewed below. Coal 
in commercial quantity was produced first in Alaska from the Mata- 
nuska field (Doherty mine) in 1916 following completion of a branch 
of the Government-owned railroad to that area. It was not until 
1920 that the present Evan Jones mine was opened and until 1922 
that coal in commercial quantity was produced from the Nenana 
field. Until 1940 the Alaska Railroad was the principal consumer of 
coal largely from the Matanuska field, but subsequent ever-increasing 
demands for coal resulted from the establishment of military bases in 
the Anchorage and Fairbanks areas. By 1951 the military require- 
ments exceeded all others, even though the consumption of coal for 
civilian use, particularly in power plants in the rapidly growing 
communities of Fairba and Anchorage, had increased markedly. 
The effects of these major events in the overall development of the 
Alaskan coal industry are shown graphically in figure 1. 

Platinum Metals.—The Goodnews Bay Mining Co. continued to be 
the only producer of platinum in Alaska in 1951 and the only operator 
in the United States or its Territories that mined actively for platinum 
as a primary product. The company operated its electrically powered 
bucket-line dredge (with ninety-three 8-cubic-foot buckets) and a 
dragline (1%-cubic-yard)-bulldozer-hydraulic combination on a bench 
of the Salmon River, Goodnews Bay district, Kuskokwim region, from 
May 2 to November 2. The recovery of crude platinum metals in 
1951 was higher than in 1950; a small quantity of gold was obtained 
as a byproduct. 

Pumice.—During 1951 a limited quantity of pumice was obtained 
by Stock & Grove from beach deposits at Geographic Bay off Shelikof 
Strait, Bristol Bay region. The material was shipped by barge to 
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GEES for subsequent use in the local manufacture of building 
ocks. : 

Sand and Gravel. —Production of sand and gravel in Alaska in 1951 
amounted to 6,887,046 short tons. Producers were Alaska Concrete 
Products Co., Ketchikan; R. J. Sommers Construction Co., Juneau; 
the Alaska Road Commission; Bureau of Public Roads; Bureau of 
Reclamation; Naval Operating Base, Kodiak; and the Corps of 
Engineers, Department of the Ármy. 

Tin.— Total production of tin in the Territory in 1951 was approxi- 
mately 115 short tons of placer-tin concentrate containing 77 short 
tons (69 long tons) of tin. Although the output was 13 percent 
under that for 1950, the overall value increased 16 percent because of 
the higher average price per pound in 1951. 

Tin mining in the Seward Peninsula region showed increasing 
activity in 1951. Although actual production from operating mines 
was less than in 1950, exploration and development projects, if carried 
through as planned, indicated that & much larger overall scale of 
operations could be expected in 1952. The U. S. Tin Corp. mined 
placer tin at its property on Lost River, Port Clarence district, during 
1951; 40 short tons of tin-tungsten concentrate (containing 60.5 
percent tin and 11 percent tungsten) recovered from 12,000 cubic 
y&rds of gravel washed was shipped but not sold. 'The company was 
developing a lode tin deposit on the property with the financial assist- 
ance of a Goverment operating loan, and expected to start producing 
tin concentrate from the new 100-ton mill early in 1952. The North- 
ern Tin Co., Inc., recovered tin concentrate from its placer-tin opera- 
tion on Buck Creek, Port Clarence district, using a dragline and jigs; 
the concentrate was shipped to the tin smelter at Texas City, Tex. 
Also in the Port Clarence district, but on Cape Creek near Tin City, 
the Zenda Gold Mining Co. started a program of placer tin exploration 
in 1951 with a $54,000 DMA 90-percent participation exploration 
loan. If results were to indicate sufficient reserves and favorable 
conditions, plans called for mining with a bucket-line dredge. 

A small quantity of tin was recovered as a byproduct concentrate 
from placer-gold mining by several operators in the. Yukon River 
Basin region. L. McGee, operating the property on Sullivan Creek 
and Tofty Gulch in the Hot Springs district formerly owned and 
worked by the Cleary Hill Mines Co., produced some concentrate. 
However, the material was not cleaned pending a more favorable 
price. In the same district Larson & Berg recovered a small quantity 
of tin from it’s drift-mining operation on Woodchopper Creek; dis- 
position of the concentrate was not repens: From Midnight Creek 
in the Ruby district John R. Campbell recovered a small eee of 
tin concentrate left by previous operators who had mined the creek 
for gold ; all of the material, which averaged 71 percent tin, was shipped 
to the tin smelter at Texas City, Tex. 

Tungsten.—The Federal Government's mo Ing program, 
plus the strategic classification of the metal with possibility of obtain- 
Ing & 75-percent Government participation exploration loan, resulted 
in an increased interest in tungsten in Alaska during 1951. Actual 
production was slight, being reported from only 3 properties. A 
small quantity of tungsten contained in tin-tungsten placer con- 
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centrate was shipped (but not sold) by the U. S. Tin Corp. from its 
property on Lost River, Port Clarence district, Seward Peninsula 
region. Rocky Mountain Mining Co. produced a small quantity of 
scheelite concentrate (60 percent WO;) as a byproduct of placer-gold 
mining in the Nome district in 1951; the material was not shipped. 
Russell R. Schaefer recovered a minor quantity of scheelite as a by- 
product from a placer-gold operation on Forty-Seven Creek, tributary 
to Holitna River, Tuluksak-Aniak district, Kuskokwim region. 

The Alaska Metals Mining Co. obtained a $44,558.50 DMA 75- 
percent Government participation exploration loan in 1951 and began 
exploration work on a lode-tungsten deposit (including the Stepovich 
and Colbert properties) on Gilmore Dome near Fairbanks. Plans 
included eventual construction of two 25-ton mills, one of which would 
be made available for custom milling. 

The Riverside mine, a lead-tungsten property near Hyder, South- 
eastern Alaska region, a former producer of tungsten, did not operate 
in 1951. 

Miscellaneous Minerals.—Data on production of stone are not 
available for publication. There was no recorded production of 
asbestos, bismuth, chromite, gemstones (jade), iron ore, mercury, 
nickel, or petroleum in Alaska in 1951. 

The occurrence of bismuth on Charley Creek, 35 miles north of 
Nome, Seward Peninsula region, has been known for many years, 
but not until recently has any interest been shown in the deposit. In 
1951 exploratory work was continued on the property by Native 
Bismuth, Inc., formed for the purpose of developing the deposit. 
The chromite deposit at Red Mountain, Kenai Peninsula region, was 
under investigation by a private operator, and negotiations were in 
progress relative to actively mining the property under a lease from 
the U. S. Vanadium Co. Although known for many years, the de- 

osits of jade (nephrite) in the Cosmos Hills, Shungnak district, 

orthwestern Alaska region, had not been commercially exploited 
since the Arctic Circle Exploration Co. shipped a few tons to Fairbanks 
in 1946. Reportedly in 1951 the Imperial Jade Co., Kotzebue, 
Alaska, planned to mine Alaskan jade following a period of prospecting 
and exploration in the area. Past experience has indicated that most 
of the jade, found as float in form of boulders, cannot be classed as 
semiprecious stone, although some of the material is stated to be of 
gem quality. During 1951 interest was shown in the occurrences of 
magnetite in Southeastern Alaska as a source of iron ore for possible 
export to Japan, but no active exploitation resulted. Although no 
mercury was produced in Alaska in 1951 the DeCoursey Mountain 
Mining Co., a recent producer from deposits in the Kuskokwim 
region, sold its interests; the new owner reportedly planned resump- 
tion of operations in 1952. The Admiralty-Alaska Gold Mining Co. 
was granted a $108,000 90-percent Government participation DMA 
exploration loan in 1951 to explore for nickel and cobalt which is 
known to occur with copper in the Funter Bay mine, Admiralty 
Island district, Southeastern Alaska region. 

The large exploration project conducted by the Navy in the Naval 
Petroleum Reserve No. 4, north of the Brooks Range, Northern 
Alaska region, continued throughout 1951. An extensive area of 
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gas-producing sands was discovered in 1951, and this in addition to 
other promising results obtained, demonstrated the value of the 
project which was to be continued full scale in 1952. Interest in the 
old Katalla oil field in the Yakataga district, Copper River region, 
was revived in 1951. The Northern Development Co. obtained 
control of a large acreage of potential oil land in the Katalla-Yakataga 
area. Reportedly the Deep Rock Oil Co. planned an oil-well drilling 
program in the field in 1952. 


Arizona 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Paul Luff 


A 
GENERAL SUMMARY 


ESPITE strikes for brief periods in 1951, Arizona’s output of 
D copper totaled 415,870 short tons, the largest in the State's 
history and 3 percent more than in 1950. On the other hand, 
gold production declined from 118,313 fine ounces in 1950 to 116,093 
in 1951, a 2-percent loss; silver from 5,325, 441 fine ounces to 5,120,985, 
a 4-percent loss; lead from 26,383 short tons to 17,394, a 34-percent 
loss; and zinc from 60,480 short tons to 52,999, a 12-percent loss. 
Most of the gold and silver produced in Arizona is a byproduct of 
copper and zinc-lead ores; in 1951 these two classes of ore yielded 
105,703 ounces of gold and 4,231,061 ounces of silver compared with 
103,311 and 4,459,176 ounces, respectively, in 1950. However, the 
loss in gold from Jead ore and zinc-lead ore in 1951 more than offset 
the increase from copper ore. The decreased lead and zinc produc- 
tion resulted mainly from a decline in output of zinc-lead ore from the 
Copper Queen mine at Bisbee, where zinc-lead ore reserves are nearly 
depleted. The State remained the largest producer of copper in the 
United States; ranked fourth in silver, fifth in gold and zinc, and 
sixth in lead; and again ranked first in total value of the five metals. 
The total value of the five metals was $235,289,045 in 1951, the 
highest in any year in the State’s history and a 17-percent gain over 
the $201,033,694 in 1950. Gold production amounted to $4,063 ,255— 
nearly 2 percent of the State total value; silver, $4,634,750—2 per- 
cent; copper, $201,281,080—over 85 percent; lead, $6,018,324—over 
2 percent; and zinc, $19,291,636—8 percent. The value of the metals 
recovered from copper ore was $201,685,281 in 1951 ($169,717,981 in 
1950) or 86 percent of the State total, and that recovered from zinc- 
lead ore was $18,577,376 ($23,035,993 in 1950) or 8 percent of the 
total. About 92 percent of the gold production and 78 percent of 
the silver came from 6 districts—Ajo, Big Bug, Copper Mountain 
(Morenci), Pioneer (Superior), Verde (Jerome), and Warren (Bisbee) ; 
99 percent of the copper came from 8 districts—Ajo, Copper Moun- 
tain (Morenci), Eureka (Bagdad), Globe-Miami, Mineral Creek 
(Ray), Pioneer (Superior), Verde (Jerome), and Warren (Bisbee); 
90 percent of the lead came from 6 districts—Aravaipa, Big Bug 
Harshaw, Old Hat, Pima, and Warren (Bisbee); and 96 percent of 
the zinc came from 10 districts—Aravaipa, Big Bug, Cochise (Dra- 
goon), Eureka (Bagdad), Harshaw, Old Hat, Pima, Pioneer (Superior), 
Verde (Jerome), and Warren (Bisbee). 
Outstanding features of Arizona’s mining activities in 1951 were 
the record production of copper ore, especially from open pits; of 
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zinc-copper ore from the Cedar Valley, Cochise, Eureka, Pioneer, 
and Verde districts; of copper in the Mineral Creek district; and of 
zinc in the Verde district. 

Arizona’s producing mines declined in number from 333 (including 
24 placers) in 1950 to 283 (including 18 placers) in 1951. 

All tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The value of production has 
been calculated at the prices shown in table 1. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! Silver 1 Copper 3 Lead 3 Zine 3 


Year (per fine (per fine r (per (per 
ounce) ounce) pound) pound) pound) 
A eee E ELE $35. 00 $0. 905 $0. 210 $0. 144 $0. 121 
948 S . 217 . 179 . 133 


! Price under authority o fGold Reserve Act of Jan. 31, 1934. 
3 buying price for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1947 for 


ting purposes). 
3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by O of Metals Reserve for overquota production, 


The average prices of copper, lead, and zinc all increased in 1951— 
copper to 24.2 cents a pound, lead to 17.3 cents, and zinc to 18.2 cents. 
The Treasury price of gold remained at $35 a fine ounce and of silver 
at $0.905+. On October 2 the price of lead rose from 17 cents a 
pound to 19 cents and zinc from 17.5 cents a pound to 19.5 cents. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1951, by months, in terms of recoverable metal ! 


Gold Silver Copper Lead Zinc 
Month (fine (fine (short short short 

ounces) ounces) tons) ons) ns) 
CT GE 10, 832 443, 198 37, 065 1, 520 4, 205 
ns EE 9, 057 400, 32, 750 1, 485 4, 150 
ER EECH 10, 822 476, 000 37, 960 1, 655 4, 780 
BOM ati rr res 10, 976 474, 000 38, 170 1, 490 4, 275 
h A a aque D KE 11, 03 487, 200 37, 710 1, 050 4, 825 
LI EE 9, 787 422, 81, 800 1, 475 4, 145 
JUV CER 9, 272 401, 274 33, 510 1, 410 4, 105 
O A A A dU esa NES 8, 780 375, 340 31, 165 1, 440 4,910 
BODtOMDED A «usdosneuicsubac unn es 8,072 878, 143 30, 460 1, 275 3, 920 
e PAN O A A cM qua 9, 147 421, 345 86, 310 1, 335 4,975 
NOVOInDOT,..coecueceseucssecenanecé mms nuE Pues e , 080 410, 342 ; 1, 320 , 335 

e AAA A A, 9, 230 423, 343 35, 060 1, 339 

Geer 5, 120, 085 | 415, 870 17, 394 52, 099 


1 Mine production conn ore, gravel, or other mineral material sold or treated and metal recovered 


as natural gold or as bullion from cyanidation or amalgamation and the estimated recoverable metal (or 
oss metal as indicated) contained in concentrates, ores, tailings, and other mineral materials shipped 
tly to smelters or sold to ore buyers within the year. 
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TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Arizona, 
1947-51, and total, 1860-1951, in terms of recoverable metal ! 


Mines produc- | Material Gold (lode and placer) Silver (lode and placer) 


ng sold or 
Year bt ft coc cec i| O ie = 
(short 
Lode | Placer tons) Fine ounces Value Fine ounces Value 
EM See 315 30 | 38, 636, 280 95, 860 $3, 355, 100 4, 569,084 | $4, 135,021 
IR oe 360 39 | 39, 925, 686 109, 487 3, 832, 045 4, 837, 740 4, 378, 399 
E Le BEE 340 32 | 38, 372, 879 108, 993 3, 814, 755 4, 970, 736 4, 408, 707 
1950............-... 309 24 | 42, 709, 272 118, 313 4, 140, 055 5,325, 441 4, 819, 793 
15 AAA 265 18 | 43, 820, 353 116, 093 4, 063, 255 5, 120, 985 4, 634, 750 
a: obo ooo, Le Le E A e a 
1860-1951...........|.-..-.-.]-------. (2) 11, 416,905 | 287,086,830 | 317, 511,400 | 239, 731, 429 
. Copper Lead Zinc 
Year OO OO OO] Total value 
Short tons Value Short tons Value Short tons Value 
1947......... 366, 218 | $153, 811, 560 28, 566 | $8, 227, 008 54, 644 |$13, 223, 848 | $182, 752, 537 
19048......... 375, 121 162, 802, 514 29,899 | 10, 703, 842 54, 478 | 14, 491, 148 , 207, 
1949. ........ 359, 010 141, 449, 940 33, 568 | 10, 607, 488 70, 658 | 17, 523, 184 177, 804, 134 
1950......... 403, 301 167, 773, 216 26, 383 7, 123, 410 60, 480 | 17, 176, 320 201, 033, 694 
1951.-....... 415,870 | 201, 281, 080 17, 394 6, 018, 324 52, 999 | 19, 291, 636 235, 289, 045 
1860-1951....| 13,097, 612 |4, 136, 395, 112 509,867 | 91,041, 204 570, 729 |135, 080, 057 | 4, 889, 334, 632 


! Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes 
E a ore, ee or copper precipitates shipped to smelters during the calendar year indicated. 
gure not available. 


TABLE 4.—Gold produced at placer mines in Arizona, 1947-51, by class of mine 
and method of recovery 


Gold recovered 
Min pena 
es pro- reate 
Class and method ducing (cubic 6 z Avera go 
yar ue ue per 
or cubic yard 
Surface placers: 
Gravel mechanically handled: 
Nonfloating washing plants:! 
lr AE ioc 2 2, 700 34 $1, 190 $0. 44 
LEE 3 97, 800 637 , 205 .23 
1040 A AN 3 76, 800 426 14, 910 . 10 
1950 oh enc De AA 1 100 75 2,6 26. 25 
19515... onc A x saw ia 1 150 61 2, 135 14. 23 
Small-scale hand methods: 
Wet and dry: 
107 EE 19 6, 500 241 8, 435 1.30 
1948 ee 25 2, 960 185 6, 475 2.19 
1040 EE 27 4,365 130 4, 550 1. 04 
1050. ee 20 2, 740 48 1, . 61 
$96 Lice. cer oles eee M 15 1, 265 89 3, 115 2. 46 
SS placers: 
AAA dcensceowssbee 9 200 39 1, 365 6. 83 
A IES: 11 135 16 4.15 
A AA 2 320 9 315 . 98 
DODD A eee 3 450 19 1. 48 
Ir GE 2 150 6 210 1. 40 


a ION Ri rue 30 9, 400 314 10, 990 1.17 
1948. ee 39 100, 895 838 29, 330 . 29 
1949 ER 32 81, 485 565 19, 775 . 24 
NOOO AA A 24 , 290 142 4, 970 1. 51 
1 A pr liec cue eT. 18 1, 565 156 5, 460 3. 49 


1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit with 
movable washing plant is termed a “dry-land dredge.” À 
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Gold.—Arizona's gold production declined to 116,093 fine ounces 
in 1951, a loss of 2,220 ounces (2 percent) from 1950. A substantial 
increase in gold production from the Copper Queen mine of the 
Phelps Dodge Corp. prevented a greater loss. Most of the gold, as 
well as silver, produced in the State is a byproduct of copper ore and 
zinc-lead ore; in 1951 copper ore yielded 83,521 ounces of gold (72 
percent of the total), an increase of 3,954 ounces over 1950, and 
zinc-lead ore 22,182 ounces (19 percent of the total), a decrease of 
1,562 ounces. However, a decrease of 4,388 ounces of gold from 
lead ore and 1,823 ounces from gold, gold-silver, and silver ores more 
than offset the increase from copper ore. Gold from placers increased 
from 142 ounces to 156. The New Cornelia copper mine of the 
Phelps Dodge Corp. in Pima County continued to be the leading 
gold producer in the State; it was followed by the Copper Queen 
mine of the Phelps Dodge Corp. in Cochise County, the Iron King mine 
in Yavapai County, the Magma mine in Pinal County, the Morenci 
mine of the Phelps Dodge Corp. in Greenlee County, and the United 
Verde mine of the same corporation in Yavapai County; these six 
properties produced 92 percent of the total gold. 
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MILLIONS OF DOLLARS 


FiaurB 1.—Value of mine production of gold, silver, copper, lead, and zinc 
in Arizona, 1870-1951. 


Silver.—A decline in the quantity of silver recovered from zinc-lead 
ore caused Arizona's silver production to decrease to 5,120,985 fine 
ounces in 1951—204,456 ounces (4 percent) less than in 1950. Copper 
ore yielded 3,087,865 ounces (60 percent of the State total), an 
increase of 234,266 ounces (8 percent) over 1950; and zinc-lead ore' 
yielded 1,143,196 ounces (22 percent of the total), a decrease of 
462,381 ounces (29 percent). Most of the remainder of the silver 
came from zinc-copper ore (602,083 ounces) and from silver ore 
(242,850 ounces). The Phelps Dodge Corp., with a slightly lower 
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output than in 1950, continued to be the chief silver producer in 
Arizona; its 4 properties (Copper Queen, Morenci, New Cornelia, 
and United Verde) produced 54 percent of the State total. Other 
large silver producers were Iron King, Magma, Ash Peak, Ray 
(Kennecott), Flux, and San Xavier (Eagle-Picher) properties. 
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FiavRE 2.—Mine production of copper in Arizona, 1944—51, by months, in 
terms of recoverable metal. 


Copper.—Arizona's output of recoverable copper was 415,870 short 
tons in 1951, the largest ever recorded and 12,569 tons (8 percent) 
more than in 1950. Substantial increases in output from the Globe- 
Miami, Minera] Creek, and Warren districts more than offset large 
decreases from the Copper Mountain, Eureka, Pioneer, and Verde 
districts. The Copper Mountain district, with an output of 143,921 
tons, remained the leading copper-producing district in the State, 
although its output declined 7 percent, it was followed by the Globe- 
Miami district with 90,225 tons, Ajo with 63,093, Mineral Creek with 
50,580, Warren with 27,271, Pioneer with 17,662, Verde with 9,742, 
and Eureka with 9,087. Copper production at the Ray property of 
the Kennecott Copper Corp. increased 14,189 tons (39 percent), and 
that at the Copper Queen mine of the Phelps Dodge Corp. 13,926 
tons (104 percent). There were also substantial increases at the 
Castle Dome and Miami properties. The total copper yield of 
809,781,829 pounds was obtained as follows: 38,545,214 tons of copper 
ore treated by concentration, 82 percent; 3,696,413 tons of copper ore 
leached and 24,331 tons of cement copper (from mine-water precipitates 
and underground leaching operations), 12 percent; and 542,761 tons 
of copper ore shipped crude to smelters, 6 percent. The Morenci 
mine (Phelps Dodge) was again the largest copper producer in Árizona, 
followed in order by the New Cornelia (Phelps Dodge), Ray, Inspiration 
Copper Queen, Miami, Castle Dome, Magma, United Verde (Phelps 
Dodge), and Bagdad properties. These 10 properties produced 99 
percent of the State total. 

Lead and Zinc.—Arizona's production of recoverable lead and zinc 
was much less than in 1950, lead dropped to 17,394 short tons—a de- 
crease of 8,989—and zinc to 52,999 tons—a decrease of 7,481. These 
decreases resulted mainly from & decline in ouput of zinc-lead ore 
from the Copper Queen mine at Bisbee, where zinc-lead ore reserves 
are nearly depleted. Substantial increases in production from the 
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Magma, United Verde, Republic & Mammoth, and Old Dick prop- 
erties prevented a greater loss in the State zinc output. The St. 
Anthony property at Tiger in Pinal County was the leading lead 
producer in 1951 followed by the Iron King mine at Humboldt, San 
Xavier mine near Sahuarita, Flux group near Patagonia, Copper 
Queen mine at Bisbee, and Aravaipa group near Klondyke. The 
leading zinc producer in 1951 was the United Verde mine of the 
Phelps Dodge Corp., followed by the Iron King, Magma, San Xavier, 
Copper Queen, Flux, St. Anthony, Republic & Mammoth, Old Dick, 
and Aravaipa properties. Large lead- and zinc-producing districts in 
1951 were the Big Bug in Yavapai County, Old Hat in Pinal County, 
Pima in Pima County, Harshaw in Santa Cruz County, Warren in 
Cochise County, and Aravaipa in Graham County. Additional large 
zinc-producing districts were the Verde in Yavapai County, Pioneer 
in Pinal County, Cochise in Cochise County, and Eureka in Yavapai 
County. About 92 percent of the lead and 55 percent of the zinc 
came from zinc-lead ore; 5 percent of the lead came from lead ore, 
and most of the remainder of the lead came from zinc-copper ore 
and zinc-lead-copper ore; 42 percent of the zinc came from zinc- 
copper ore and most of the remainder from zinc ore and zinc-lead- 
copper ore. | 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1951, by counties, in terms of recoverable metal 


Mines producing | Gold (lode and placer) [Silver (lode and placer) 


County 

Lodo Placer |Fine ounces| Value {Fine ounces} Value 
ée ET EE OF EE 25, 555 $804,425 | 1,332,655 | $1, 206, 120 
cie TA RE 7A m OA 3, 429 120, 015 175, 999 159, 288 
GrabamM............-...........-.- T EEN 588 20, 580 14, 281 12, 925 
Greenlee.......................... (d p ME 9, 219 322, 665 805, 755 729, 249 

e AAA e 14 1 25 5 2, 601 2,3 
Mohave...............-.- ee eee eee 20 SE 212 7, 420 18, 621 16, 853 
LNG ER 32 1 33,852 | 1,184, 820 596, 581 530, 036 
Ee 36 1 14, 809 518, 315 855, 012 778, 829 
Santa Cruz. ...................... 30 |.......... 114 3, 9 191, 628 173, 433 
BE EE 57 9 27, 947 978,145 | 1, 124, 577 1,017, 799 
pis EE 17 6 343 12, 005 3, 275 2, 964 
Totals cc coco ee 265 18 116,003 | 4,003,255 | 5, 120, 985 4, 634, 750 
Copper Lead Zinc 
Gong  ——— Total 
Short tons Value Short tons Value Short tons Value 

Cochise........... 28, 666 |$13, 874, 344 1, 976 $683, 350 8, 401 | $3, 057, 964 |$19, 716, 203 
Gila.............. 91, 057 | 44,071, 588 78 28, 988 18 6, 552 | 44, 384, 431 
Graham.......... 46 22, 204 1, 205 448, 070 1, 404 511,056 | 1,014, 805 
Greenlee.......... 143, 921 | 69, 657, 764 A AA A eR TUE 70, 709, 678 
Marlcopa.........- 5 ; 1 940. A AA 5, 995 
Mohave.........-- 489 236, 676 203 70, 238 765 278, 460 609, 647 
a EEN 63,877 | 30, 916, 468 2, 847 985, 062 5, 414 | 1,970,696 | 35, 596, 982 
TT 2.22 68, 536 | 33, 171, 424 4,650 | 1,608, 900 9,879 | 3,505,950 | 39, 668, 424 
Santa Oruz........ 193 93, 412 1, 983 686, 118 4, 683 1,704,612 | 2,661, 565 
Yavapal.......... 19,068 | 9, 228, 912 4,319 | 1,494, 374 22, 420 | 8, 164, 156 | 20, 883, 386 
Yuma............. 12 5, 808 43 14, 878 6 2, 184 37, 839 
Total........ 415, 870 |201, 281, 080 17,394 | 6,018,324 52, 999 | 19, 291, 636 |235, 289, 045 
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MINING AND METALLURGICAL INDUSTRY 


Stimulated by high prices of copper and zinc, the output of copper 
ore and zinc-copper ore in Arizona in 1951 reached record peaks. The 
output of copper ore increased to 42,784,388 tons, a gain of 1,027,115 
tons (2 percent) over 1950, and zinc-copper ore increased to 433,256 
tons, a gain of 184,865 tons (74 percent). On the other hand, the 
output of zinc-lead ore declined to 503,300 tons, a loss of 114,247 tons 
(19 percent), and that of gold ore, silver ore, gold-silver ore, and lead ` 
ore also declined. The demand for copper was strong throughout the 
year, and during the first half of the year (with no interruptions by 
strikes) mining of copper ore was at a higher rate than at any time 
in the State's history; however, strikes interfered with operations a 
few days during the last quarter. Of the total ore, 42,744,404 tons 
(nearly 98 percent) was copper ore mined in the Ajo, Copper Moun- 
tain, Eureka, Globe-Miami, Mineral Creek, Pioneer, Verde, and 
Warren districts. The remainder comprised 494,949 tons of zinc-lead 
ore mined in the Aravaipa, Big Bug, Harshaw, Old Hat, Pima, and 
Warren districts; 432,364 tons of zinc-copper ore mined in the Cedar 
Valley, Cochise, Eureka, Pioneer, and Verde districts; and 66,540 tons 
of miscellaneous ores from districts throughout the State. Mining 
operations at 6 open pits—Ajo, Bagdad, Inspiration, Miami (Castle 
Dome), Morenci, and Ray—produced 34,839,237 tons of copper ore 
averaging 1.003 percent copper, compared with 33,358,059 tons of ore 
in 1950, averaging 1.033 percent copper. More copper ore was mined 
from open pits in 1951 than in any other year. 

Steps were taken by the Federal Government in 1951 to stimulate 
production of critical and strategic minerals by assisting in the financ- 
ing of exploration projects. Seven exploration projects were approved 
for Arizona, with the Government providing $314,275.60 of the cost 
and private industry $215,180.40. Minerals being sought include 
copper, lead, zinc, and asbestos. The Government's contribution will 
be repaid, without interest, through a royalty on net returns if ore is 
discovered or delineated during the exploration projects and the ore 
is mined within 10 years of the date of the contract. 

Of the 43,820,353 tons of ore, old tailings, etc., mined and treated 
in 1951 in Arizona, 39,491,121 tons (90 percent) was treated at 36 
milling plants, 3,696,413 tons (nearly 9 percent) at 1 straight-leaching 
(copper) plant, and 632,819 tons (over 1 percent) was shipped crude 
to smelters. 

Crude ore treated at milling plants comprised chiefly 38,545,214 
tons of copper ore, averaging 1.042 percent copper and carrying minor 
quantities of gold and silver per ton; 497,738 tons of zinc-lead ore, 
averaging 0.06 ounce of gold and 2.72 ounces of silver to the ton, 
0.38 percent copper, 3.58 percent lead, and 7.53 percent zinc; and 
433,256 tons of zinc-copper ore, averaging 0.04 ounce of gold and 2.00 
ounces of silver to the ton, 2.57 percent copper, 0.40 percent lead, and 
7.49 percent zinc. Copper ore from the Miami property was treated 
by a combination of leaching and concentration, and copper ore from 
the Inspiration mine was treated both by straight leaching and by 
leaching and concentration. The most important mills that operated 
nearly all year were the copper-concentration plants at Morenci 
(45,000 tons a day), Ajo (25,000 tons), Miami (18,000 tons), Inspira- 
tion (18,000 tons), Castle Dome (10,000 tons), Hayden (10,000 tons), 
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Bagdad (4,000 tons), Clarkdale (2,100 tons), and Superior (1,500 tons) ; 
the copper-leaching plants at Inspiration (9,000 tons) and Miami 
(3,000 tons); and the zinc-lead concentration mills at Bisbee (Copper 
Queen 900 tons), Humboldt (Iron King 670 tons), Sahuarita (Eagle- 
Picher 500 tons), Tiger (St. Anthony, 500 tons), Patagonia (Trench 
200 tons), and Klondyke (Athletic 100 tons). The concentrators at 
Clarkdale and Superior, as well as those near Bagdad, Dragoon, and 
Yucca, also treated zinc-copper ore. Six copper smelters in Arizona— 
Phelps Dodge Corp. at Ajo, Douglas, and Morenci, International 
Smelting & Refining Co. at Miami, American Smelting & Refining 
Co. at Hayden, and Magma Copper Co. at Superior—operated nearly 
all year. Most of the copper concentrates produced at mills in Arizona 
were treated at smelters in the State. However, all the lead concen- 
trates produced were shipped to the smelter at El Paso, Tex., and all 
the zinc concentrates were shipped to smelters at Amarillo, Corpus 
Christi, and Dumas, Tex.; Bartlesville and Henryetta, Okla. ; St. Louis, 
Mo.; Anaconda and Great Falls, Mont.; and Canon City, Colo. 


ORE CLASSIFICATION 


Definitions used in ore classification are given in the Gold and Silver 
chapter of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1951, by class of ore or other source material, in terms of recoverable metal 


Num- Co 
pper Zinc 
Source oe ot ( (fin (pounds) (pounds) 
ore; ld 32 1, 133 
ry gold................. 

Dry gold-silver........... 4| 186) 68 2,064, 1,400 1,850]....... e 
ry silver................ 27 Qe 
KE 63 1, 133 

C 89| 42 
Opper...................| `  89| 42,784,388| 83,521| 3,087,805| 775,600,514) | 975)........... 

Lead. E E 74, 088 

-00pper..............]| 2] |  J 2|]........] A» | 132 1100|........... 
"xcci ENEE 9 2, 300, 756 

Zinc-copper.............- 11 44, 769, 830 

Zinc-lead................- 40 , 358, 837 

Zinc-léad-copper......... 4 2,043|........ 6, 640 137, 90 144, 326 897, 400 
vk d BEEN 211| 43, 788, 257| 113, 522| 4,866, 337} 797, 175, 452) 34, 722, 764/105, 091, 811 

Other “ode” material: 

Old tailings, etc.?......... 10 5, 556 

Copper precipitates...... AA A A . AA A 
Total e ui elo o e ee 16 b, 556 

¡yá(_— o mS SS | ___ ___A<=>]>+425 TAA-————--——À 

Total “lode” material.. 265| 43, 820, 353| 118, 937| 5, 120, 974| 831,740, 000| 34, 788, 000/105, 098, 000 
Gravel (placer operations).... 18|........... 156 A A A eae 
Total, all sources....... 283| 43, 820, 353; 116, 093| 5,120,985} 831,740,000) 34, 788, 000/105, 998, 000 


J Detail will not necessarily add to totals because some mines produce more than one class of ore. 
2 Old tailings: Gold, 56 tons; gold-silver, 43,980 tons; copper, 6,682 tons; lead, 2 tons. Smelter cleanings: 
Copper, 41 tons; lead, 152 tons. Mill cleanings: Gold, 12 tons. 
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TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1951, by method of recovery and type of material processed, in terms of re- 
coverable metal 


: Gold Silver 
Method of recovery and type of material Copper Lead Zinc 
processed a ined (pounds) | (pounds) | (pounds) 
Lode: 

Amalgamation 1........................ 329 15 AAA O WEE 

Concentration, and smelting of concen- 
O EE 92,546 | 3,703,891 | 684, 362, 464 | 31, 439, 661 | 105, 192, 244 

dimos putant 

Te INR em EE ERE 22,580 | 1,410,541 | 50,102,884 | 3,305, 628 800, 200 
Ole tailings, etc. ................... 482 | ` 6,427 , 940 ; b, 556 
Copper precipitates 3. see el uwen 34,172,315 |............]...........- 
Todas 23,062 | 1,416,968 | 84,603,139 | 3,348, 349 805, 756 
ee Straight leaching of copper ore ?.]...... geed Al AAA EE 
Grand total... 116,093 | 5,120,985 | 831, 740,000 | 34,788,000 | 105, 998, 000 


1 Ore only: no old tailings, etc., processed by this method in Arizona in 1951. 
3 Distributed as follows: Cochise County, 248,000 pounds; Gila County, 18,340,085 pounds; Greenlee 
County, 8,665,000 pounds; Pinal County, 6,715,230 pounds; and Yavapai County, 204,000 pounds. 
3 All from one plant in Gila County. 
TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore treated at milis 


Recoverable 
re in bullion Concentrate shipped to smelters and recoverable metal 
ES 
Gs Copper Lead Zine 
SS (pounds) | (pounds) | (pounds) 


A 2015907 osea A 251, 009| 16, 469, 085] 3, 261, 582| 16, 707, 715 

lu raras: 7, 991, 567 Alcala 148,665} 3,136) 162, 422| 99, 132, 231|..........|........... 
Graham........ 26, 255|........|.-...-.- 2, 928 32 6, 490 39, 100| 969, 425| 2,202,100 
Greenlee........ 15, 466, 625|........|.......- 525,261|  8,400| 607,170|277, 675, 000|..........]........... 
Maricopa....... I00 AAN ou coca 20 E EA OA A AS 
Mohave......... 22,158 E, E 4, 850 175| 15,984 943,850} 219,934] 1, 499,136 
Pima...........| 9,231,925|........]........ 228, 031 5, 651, 108 10, 826, 225 
Pinal........... f 9, 024, 934 19, 742, 857 
Santa Cruz..... 54, 848|........]........ 12, 099 109 hu 000 3, 821, 537 9, 362, 900 
taa 8, 487, 306} 44, 851, 311 
Se 17S) PO EE 36 ' 18 ' 89 , 100 3,825]. .........- 


BY CLASS OF EE O 


Dry gold........ 2, 214 329 115 70 212 62 3:100]. cil cs 
Dry gold-silver. Eelere 6 6 627 696 185|..........- 
Dry sllver...... 250|----.---]-------- 14 18 751 160 3,068|........... 
Copper......... 38, 545, 214|. .......]........ 1,106, 458| 63, a 1, 952, 872/062, 877, Bl ..........|..........- 
Lead............ BOT A PEDE 117 1, 063 350| 113,267 6, 975 
Zine. ........... 45. ME REOR 2, 640 T 5, 705 73, 482 35, 802| 2,390,756 
Zinc-copper..... 433, 256]. .......]--...... 93,279| 7,507 602, 083| 18, 793, 528) 966,278] 44, 769, 830 
Zinc-lead........ 497, 738|. ..-....]........ 117, 556 21, 5831, 134, 088 2, 475, 812/30, 176, 125| 57, 627, 283 
Zinc-lead -cop- 

DOP AA 2,043|..... 5. MN 573 |..-..... 6, 640 137, 905| 144,326 397, 400 


Total 1951..139, 401, 121 329 11511, 410, 713! 92, 546.3, 703, 8911684, 362, 464/31, 439, 6511105, 192, 244 
BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 


Dry POld E tac 70 212 62 O AAA A 
o A A eH aS 1, 240, 853| 68, 46112, 415, 797/680, 059, 771| 165,230 180, 600 
7 A Maus QUAM GREEN SIEGE 35, 025 15, 023 901, 657 1, 629, 691/27, 742, 953| 4, 564, 491 
Lead-copper.................... e e e eee 183|.......- 6, 408 111, 040 142, 093 17, 920 
Zinc-lead-copper............................ 19 5 220 1, 077 2, 354 3, 220 
Iron (from zinc-lead ore) .................... 28, 536| 4,543} 66,966 51,428] 693,293} 1,086, 132 
Total to copper and lead plants....... 1, 304, 686| 88, 244,8, 391, 200/681, 856, 107/28, 635, 923| 5, 852, 363 

Zinc concentrate to zinc plants.............. 106, 027 4, 302 312, 691 2, 506, 857 2, 803, 728| 99, 339, 881 

IA AAXT|DILAA————L—————— 

Total: 1951l.......-20- -2-200022 1,410,713| 92, 546|3, 703, 891/684, 362, 464/81, 439, 651/105, 192, 244 
AS 1, 422, 987| 95, 650 4, 036, 819/079. 214, 112 47, 825, 2691120, 450, 248 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zine in Arizona in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal—Continued 


B. For copper ore treated by straight leaching 


d Recoverable meta] content 
re 
treated 
(short 
tons) 
A SE REA E RESPUMES 9, 606, 413 
Total: 1951.............. IN A 62, 774, 397|. ...........|........-...- 
1950.............. 43,405,000. casser ou nei EU au TEC 65, 843, 700]... .......|. ee ee 


C. For ore, old tailings, etc., shipped directly to smelters 


Recoverable metal content 
Material 
treated 
(short Gold Silver 
tons) (fine (fine 


ounces) ounces) 


BY COUNTIES 


Cochise............... cdas 375, 171 18,876| 1,081,646) 40,862, 915 688, 418 94, 285 
TE PN 46, 180 201 13,577| 20,207, 372 156, 000 86, 000 
Graham oo. cuosicinascnccósnos 4, 664 556 7,791 52,9001 1, 620, 575 605, 900 
Greed. agehale ere 90, 671 819 198, 585] 10,107.000|............|...........- 
Maricopa....................- 116 3 2, 601 10, 000 2,000152... eis 
Moh&v6.........- ecce eae eere ns 814 87 2, 037 34, 150 186, 066. 30, 864 
¡A ue 52, 669 401 16,664| 1,140,370 42, 802 1,775 
PIDAL: € 59, 441 1, 356 81,641] 11,841, 058 276, 066 15, 143 
Santa Oruz................... 638 2, 628 6, 575 144, 403 3,1 
bí eee 1, 422 470 6, 023 250, 890 150, 694 6, 089 
piso AA 1, 038 249 3, 175 20, 900 82, 175 12, 000 
Total: 1951.............. 632, 819 28,062} 1,416,968) 84,603,139) 3,348,349 805, 756 
1900.............. 487,372 22,980|  1,289,047| 61,544,188) 4,940,781 509, 752 


Old tailings and mill 
cleanings................ 
Dry gola sliver; 


Old tailings............... 
Dry silver...................- 


Sopper: 
GER 1, 184,993] 49, 957, 686 


cleanings.........-.-...- 873 90, 802 
Precipitates Doty ns NM AA OS 34, 172, 815 


Ore a 19, 776 
cleanings................ E e 
Zinc-lead.....................- 9, 108 


Total 1951 to copper and 
lead plants............ 1, 416, 968 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 
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Gross metal content 


Quantity 
Class of material shipped or 
(short tons) Gold (fine | Silver (Ane | Copper Lead Zinc 
ounces) ounces) (pounds) | (pounds) | (pounds) 
ORE TREATED AT MILLS 
Dry ROM BEE 2, 214 611 237 IA ME 
Dry gold door NOE ION SN INE 90 8 800 1, 000 1,000 ME 
Dry silver.................... 250 25 1, 050 5,000 1. ou soos 
CODDOP. AA A 38, 545, 214 78,835 | 2,426,880 |803, 626, 242 |............]............ 
7 WEE 857 2 1, 252 134, 500 15, 000 
LC round 8, 859 37 10, 701 121, 755 80, 511 2, 961, 205 
Zinc-copper......-...--.-...-- 433, 256 16, 413 868, 467 | 22, 250, 270 | 3,493,102 | 64, 863, 720 
A -220 ..----- 497, 738 29,735 | 1,352,585 | 3,790,272 | 35,605,071 | 74,970, 
Zinc-lead-copper... INE 2,643 |............ 7, 100 173, 938 161, 206 464, 367 
Total: 1951... des 39, 491, 121 125, 666 | 4,669,072 1829, 968, 386 | 39, 480, 300 | 143, 274, 418 
19050:.... ccu 38, 406, 538 128, 296 5, 187, 676 827, 101,018 | 57, 259, 823 | 162, 038, 115 


3, 696, 413 
3, 755, 302 


72, 036, 589 
75, 705, 759 


osorno cs rr rra ng rra] § Mg Min VOS l[eeaseeeweeaan|eeeae2 eae 022008 


rl Me UU, a ar tl V, ds VV ar tb 


Dry oia; 
os EN 1, 204 544 3,119 21, 535 2, 968 1, 462 
old tailings and mill 
cleanings................ 68 56 204 246 2, 994 7, 163 
Dry gold-silver: 
0] a PI 96 62 1, 437 157 925 PPS SN 
Old tallings.........---..- 43, 980 363 4, 647 262, 238 |............ |. ----.....-. 
D o APA 27,317 762 242, 099 40, 242 21, 922 1, 240 
opper: 
o. AA 542, 761 20,317 | 1,134,993 | 51, 744, 359 1, 615 10, 800 
Old tailings and smelter 
cleanings................ 6, 723 4 873 089,822 AA esu NER 
„Precipitates E ARA AN BEE NS MAN A " 
AE 4, 952 296 19, 776 26,551 | 1, 647, 669 88, 474 
old, tailings and smelter 
DER A 154 59 643 2, 880 41,840 |............ 
Lend-coppér AER ad A 9 155 Rol EE 
Zinc-lead............ a 5, 562 599 9, 108 73,168 | 1, 858, 989 939, 436 
Total: 1951 to copper 
and lead plants 632, 819 23,062 | 1,416,968 | 87,100,550 | 3,480, 087 1, 048, 575 
LEE 487, 372 22,346 | 1,289,532 | 63,963,347 | 5, 128, 708, 
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REVIEW BY COUNTIES 
COCHISE 


In 1951 Cochise County ranked first in silver output in Arizona, 
third in gold and zinc, and fifth in copper and lead. The Copper 
Queen mine of the Phelps Dodge Corp. at Bisbee in the Warren dis- 
trict was by far the most important producer in the county, the cor- 
poration reporting that the mine produced 490,184 tons of copper ore 
and 40,426 of zinc-lead-silver ore in 1951 compared with 218,404 and 
153,730 tons, respectively, in 1950. In addition, 311 tons of copper 
precipitates were produced. The zinc-lead-silver ore and 119,454 tons 
of copper ore were treated in the corporation 900-ton flotation mill at 
Bisbee; the remainder of the copper ore and the copper precipitates 
were shipped direct to the corporation smelter at Douglas. 

According to the corporation annual report for 1951, the Copper 
Queen mine produced 55,837,413 net pounds of copper, 2,530,056 
of lead, and 7,432,219 of zinc, compared with 21,203,333, 11,606,250, 
and 33,423,374 pounds, respectively, in 1950. "The changeover during 
the year from mining important quantities of zinc-lead-silver ore to 
mining almost exclusively copper ore, was completed. "This change- 
Pag began in 1950 as a result of virtual exhaustion of zinc-lead-silver 

eposits. 
uring 1951 the corporation began developing an open pit at the 
Bisbee East ore body (known as the Lavender pit). The ore body 
contains an estimated 41,000,000 tons of milling ore averaging 1.14 
percent copper and 31,000,000 tons of leaching material averaging 
0.42 percent copper. 

Other county production included 64,654 tons of zinc-copper ore 
from the Republic and Mammoth mines of the Coronado Copper & 
Zinc Co. near Dragoon in the Cochise district. The company operated 
its 200-ton flotation mill all year and produced 4,295 tons of copper 
concentrate and 6,228 tons of zinc concentrate. The Abril group 
in the Turquoise district was operated under lease by Sherwood B. 
Owens, who shipped 5,427 tons of zinc ore to a custom mill in Dem- 
ing, N. Mex. Zinc ore (295 tons) was also produced from the San 
Juan (Gordon) mine; zinc-copper ore (320 tons), copper ore (86 tons), 
and zinc-lead ore (14 tons) from the Shannon mine; and zinc-lead ore 
(102 tons) from the Defiance mine. Output from the California 
district was largely 525 tons of zinc-lead ore shipped from the Doran 
Sun Set waste dumps and 150 tons of lead ore from the Hilltop and 
Leadville mines. Copper ore (22 tons) was produced from the Tout 
group in the Dos Cabezas and Tevis district. Output from the Swiss- 

elm district was 1,746 tons of lead ore from the Chance and Scribner 
mines. In the Tombstone district, production was mainly 665 tons 
of silver ore from the Tombstone group, 280 tons of zinc-lead ore from 
the Mary Jo group, and 87 tons of lead ore from the Gallagher-Brad- 
shaw group. 


GILA 


Gila County, with & production of 182,114,000 net pounds of copper 
in 1951 (170,740,700 in 1950), continued to rank second among the 
copper-producing areas in Arizona. About 99 percent of the output 
came from the Globe-Miami district, where there are three large pro- 
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ducers—Castle Dome, Inspiration, and Miami. The Inspiration 
property, with a yield of 78,249,439 net pounds of copper in 1951, 
remained the leading copper producer in the county and ranked fourth 
in the State. The Inspiration Consolidated Copper Co. reported that 
3,696,413 tons of ore, averaging 0.987 percent copper, was treated in 
1951 by acid ferric sulfate in the main leaching plant; 315,265 tons of 
slimes, removed from ore at the main leaching plant, was treated 
by flotation, and 7,932 tons of copper ore and 8,181 tons of cement 
copper were sent direct to the smelter at Miami. Ore production was 
from both underground and open pit: 2,043,125 tons was mined 
from rota and 1,983,297 tons from the open pit. 

The Miami mine of the Miami Copper Co. and the Castle Dome 
Copper Co., Inc. (a wholly-owned subsidiary of the Miami Copper 
Co.) produced 101,668,368 net pounds of copper in 1951 (51,955,582 
pounds from the Miami and 49,712,786 pounds from the Castle Dome). 
According to the annual report of the Miami Copper Co., copper was 
produced at the Miami mine by under ground mining followed by flota- 
tion and by acid leaching of material overlying the mined-out areas. 
The company 18,000-ton concentrator treated 3,812,045 tons of ore 
averaging 0.727 percent copper and containing small quantities of 
gold and silver; re-treatment of copper concentrate recovered 589,996 
pounds of molybdenum. Ore reserves, as of January 1, 1952, were 
estimated to be 12,000,000 tons. The Castle Dome open pit and 
10,000-ton concentrator were operated continuously in 1951; 3,864,250 
tons of ore averaging 0.758 percent copper and containing small 
quantities of gold and silver was treated. As of January 1, 1952, ore 
reserves were estimated to be 7,033,468 tons. According to the same 
annual report, operations at the Copper Cities Mining Co. (wholly 
owned subsidiary of Miami Copper. Co.) property had advanced 
sufficiently by June 1951 to allow the beginning of stripping. The 
in-place ore reserves, after establishment of final pit limits, are esti- 
mated at 33,000,000 tons. 

The remainder of the Globe-Miami district output was largely 557 
tons of copper ore from the Blue Bird, Copper Hill, Four Bagger, 
Free America, High Line, and Pontiac properties. 

Output in the Banner district was chicfly 30,305 tons of high-lime 
fluxing ore, containing an average of 2.696 percent copper, and 6,682 
tons of old siliceous copper tailings shipped from the quite prop- 
erty to the copper smelter at Hayden. Norman C. Grissom operated 
the “79” mine and shipped 275 tons of lead ore; 100 tons of SE ore 
was produced from the Chilito claim. In the Dripping Springs district 
C. F. Moores worked the C-B claim and shipped 138 tons o zinc-lead 
ore ee in the Summit district was 37 tons of copper ore from the 

an claim. 


GRAHAM 


Output in Graham County was mainly zinc-lead ore from the 
Aravaipa district, where the principal producer was the Aravaipa 
group of mines operated by the Athletic Mining Co. The company 
reported that 26,148 tons of zinc-lead ore was treated in its 100-ton 
flotation mill and that 2,195 tons of similar ore was shipped direct to 
the lead smelter at El Paso, Tex. Other producers of zinc-lead ore 
were the Sein Fein mine (1,868 tons), Santa Teresa mine (458 tons), 
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and Ben Hur group (107 tons). The Abe Reed mine produced 121 tons 
of lead ore. 


GREENLEE — 


Greenlee County, with a production of 287,842,000 net pounds of 
copper in 1951 (309,378,100 in 1950), continued to be the chief copper- 
producing area in Arizona, as the Morenci mine of the Phelps Dodge 
Corp. at Morenci in the Copper Mountain district remained the out- 
standing producer of copper in the State, although its output was 
6 percent less than in 1950. The corporation reported that 15,466,625 
tons of copper ore from the Morenci mine was treated in the 45,000-ton 
concentrator in 1951 and that 525,261 tons of copper concentrate, 
71,299 tons of crude copper ore, and 5,576 tons of copper precipitates 
were shipped direct to the Morenci smelter. In addition, 487 tons of 
molybdenum concentrate was produced, and the mine was also an 
important producer of gold and silver. 

Other Copper Mountain district production was 57 tons of gold- 
silver ore from the Bell group and 6 tons of copper ore from the 
X. I. V. claim. In the Ash Peak district, the Ash Peak Lease con- 
tinued to operate the Ash Peak mine near Duncan and shipped 19,309 
tons of fluxing ore, averaging 0.036 ounce of gold and 10.017 ounces of 
silver to the ton and 80 percent silica. 


MARICOPA 


The principal output in Maricopa County was 100 tons of gold ore 
from the Charlotte mine in the White Butte district. Gold ore 
(36 tons) was produced also from the Altuda mine in the Estrella 
Mountain district, and copper-silver ore (33 tons) from the Red Rover 
mine in the Cave Creek and Camp Creek district. 


MOHAVE 


The most important operation in Mohave County was the mining 
of zinc-copper ore at the Antler and Copper World mines near Yucca 
in the Cedar Valley district. The Antler mine, operated all year by 
the Yucca Mining & Milling Co., produced 17,039 tons of ore that con- 
tained 120 ounces of gold, 12,500 ounces of silver, 800,000 pounds of 
copper, 240,000 pounds of lead, and 1,500,000 pounds of zinc. The 
Mountain States Metals Co. took over operation of the Copper World 
mine early in 1951, constructed a 75-ton flotation mill, and began mill- 
ing zinc-copper ore in May; total ore milled was 4,500 tons. Other 
county production included 107 tons of copper ore from the Cox Ross 
and Grand Gulch properties in the Bentley (Grand Wash Clifts) dis- 
trict; 59 tons of lead ore from the McCracken mine in the Owens dis- 
trict; and 666 tons of zinc-lead ore from the Banner, Champion, DeLa- 
Fountaine, and Fountain Head mines and 550 tons of lead ore from 
the Cupel, DeLaFountaine, Little Tennessee, New London, Western 
Union, and Wrigley properties in the Wallapai district. 


PIMA 


In 1951 Pima County ranked first in gold output in Arizona, third 
in lead, fourth in copper and zinc, and fifth in silver. Most of the out- 
put was copper ore from the New Cornelia mine of the Phelps Dodge 
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Corp. in the Ajo district and zinc-lead ore from the San Xavier prop- 
erty of The Eagle-Picher Co. (formerly Eagle-Picher Mining & Smelt- 
ing Co.) in the Pima district. According to the annual report of the 
Phelps Dodge Corp., the open pit at the New Cornelia mine produced 
9,164,309 tons of copper ore in 1951 compared with 8,790,024 in 1950. 
However, smelter production of copper from concentrates treated de- 
clined from 131,717,340 pounds to 129,553,788. In addition, 43,980 
tons of old siliceous copper tailings was shipped to the Ajo smelter for 
fluxing purpose 

The San Xavier group near Sahuarita in the Pima district, one of the 
most important producers of zinc-lead ore in Arizona, was operated 
11% months. The Eagle-Picher Co. reported that the mine produced 
71,182 tons of zinc-lead ore in 1951 compared with 67,456 tons in 1950. 
Other production in the Pima district included 120 tons of copper ore 
from the Vulcan mine, 74 tons of lead ore from the Old Powers and 
iis Hill properties, and 46 tons of zinc-lead ore from the Tit-for-Tat 
claim. 
In the Cababi district the output was mainly 138 tons of copper 
ore from the Emperor & Duchess mine and 90 tons of gold-silver ore 
from the Cunquian mine. TheS R K mine near Consair in the Coyote 
district produced 30 tons of copper ore. Phil Snyder worked the 
Conglomerate mine in the Greaterville district in 1951 and shipped 
74 tons of lead ore. Output from the Growler district was 198 tons 
of copper ore produced from the Jeff Milton property. Lessees oper- 
ated several mines in the Helvetia district and shipped 7,907 tons of 
copper ore (3,398 tons was produced from the King in Exile mine, 
1,244 tons from the Old Dick mine, 1,212 tons from the Elgin mine, 
1,095 tons from the Peach mine, 623 tons from the Mineral Hill mine, 
204 tons from the Bulldozer mine, 74 tons from the Forbes claim, 36 
tons from the South End claim, and 21 tons from the Daylight claim). 
Output from the Old Hat district in Pima County was 83 tons of cop- 
per ore from the Leatherwood mine and 12 tons of lead ore and 7 tons 
of zinc-lead ore from the Bluff claim. 


PINAL 


In 1951 Pinal County ranked first in lead output in Arizona, sec- 
ond in zinc, third in silver and copper, and fourth in gold. 'The most 
important operations were copper mining in the Mineral Creek dis- 
trict, copper mining and zinc-copper mining in the Pioneer district, 
and zinc-lead mining in the Old Hat district. Owing to extensive 
operations by the Kennecott Copper Corp. at the open pit of the Ray 
property, the mine made a record output of copper ore. The corpora- 
tion reported that 3,061,636 tons of ore was mined from the open pit 
and 1,163,728 tons from underground—a total of 4,225,364 tons com- 
pared with 3,063,703 tons in 1950. The milling ore (4,213,154 tons) 
averaging 1.392 percent copper, was coarse-crushed at the mine, an 
the resulting product hauled by rail 26 miles to the corporation flota- 
tion mill at Hayden. In addition, 12,210 tons of crude smelting ore 
and 4,114 tons of copper precipitates were shipped to smelters in 
Arizona and New Mexico. 

The remainder of the district output was 5,291 tons of siliceous ore, 
averaging 3.186 percent copper, eer from the Ge ie? Butte open 

it and 168 tons of oxide lead ore from the Ray Silver-Lead and 
ichard Arlyn properties, 
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In the Pioneer district, the Magma mine of the Magma Copper Co., 
one of the most important producers of gold, silver, copper, and zinc 
in Arizona, produced 307,590 tons of copper ore, 118,157 tons of zinc- 
copper ore, and 5,443 tons of siliceous silver fluxing ore in 1951, com- 
pared with 371,846, 50,527, and 6,342 tons, respectively, in 1950. 

According to the company annual report for 1951, the Magma 
mine, mill, and smelter operated 6 days a week throughout the year, 
and labor supply was sufficient to maintain production at full capacity. 
The net metal produced from Magma crude smelting ore and concen- 
trates comprised 10,962 ounces of gold, 491,223 ounces of silver, and 
36,934,477 pounds of copper; 12,628 tons of zinc concentrate was pro- 
duced, averaging 51.133 percent zinc. About 1 year's production of 
zinc-copper ore remained at the end of the year. 

The rest of the district output was mainly 742 tons of gold-copper 
ore from the Lake Superior & Arizona group and 75 tons of silver ore 
from the Reymert Extension, Silver King, and Whetrock properties. 

Output of zinc-lead ore in the Old Hat district declined from 115,357 
tons in 1950 to 102,775 tons in 1951. Nevertheless, the district re- 
mained one of the most important producers of zinc and lead in Ari- 
zona. All but 89 tons of the zinc-lead ore came from the Mammoth- 
Collins group of the St. Anthony Mining & Development Co., Ltd. 
The company reported that 102,686 tons of ore, averaging 0.008 ounce 
of gold and 1.08 ounces of silver to the ton, 0.46 percent copper, 4.87 
percent lead, and 5.30 percent zinc, were treated in its 500-ton gravity- 
flotation mill in 1951. The remainder of the district output was 
e ely 482 tons of lead ore and 89 tons of zinc-lead ore from the Stove 

claim. 

No ore was produced in 1951 from the San Manuel property of the 
San Manuel Copper Corp. (wholly owned subsidiary of Magma Coppet 
Co.) south of Tiger in the Old Hat district, but additional diamond 
drilling and churn drilling during the year increased proved ore re- 
serves to a total of 479,500,000 tons averaging 0.77 percent copper. 

Siliceous silver fluxing ore continued to be the principal output in 
the Casa Grande district; 1,813 tons of this ore was shipped from the 
Silver Reef mine. In the Dripping Springs (Troy) district, 38 tons of 
copper ore was produced from the Rattler group and 37 tons of zinc- 
lead ore from the Barton or 91 group. Output of the Goldfields district 
was virtually all gold ore (1,965 tons) produced from the old Mammoth 
mine near Apache Junction. The United Arizona Mines, Inc., worked 
the Silver Bell mine in the Martinez Canyon district, treated 330 tons 
of lead ore by concentration, and shipped 243 tons of similar ore direct 
to a smelter. Output of the Mineral Hill district comprised mainly 
123 tons of zinc-lead ore from the Rock Cliff-Silver King group, 60 
tons of gold ore from the Sunset and West mines, 52 tons of silver 
ore from the Silver Bar and Woodpecker claims, and 38 tons of lead 
ore from the Grey Eagle claim. The American mine in the Summit 
district produced 34 tons of copper ore. Lessees worked the old 
Reward mine in the Vekol district and shipped 389 tons of zinc ore to 
a custom mill in New Mexico and 134 tons of copper ore to smelters 
in Arizona and Texas. 


SANTA CRUZ 


Zinc-lead-silver ore from the Flux mine of the Americar Smelting 
& Refining Co. near Patagonia in the Harshaw district was the most 
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important output in Santa Cruz County. The mine and the company 
200-ton flotation mill were operated continuously throughout the year; 
output of zinc-lead-silver ore increased from 46,365 tons in i to 
46,966 in 1951. The mill also treated custom ores totaling 8,004 tons. 

Seventeen mines in the Patagonia district produced 7,897 tons of 
ore in 1951 containing 39,246 ounces of silver, 258,301 pounds of 
copper, 556,979 pounds of lead, and 1,417,183 pounds of zinc. The 
bulk of the output was the 4,496 tons of zinc-lead ore, 2,373 tons of 
zinc-lead-copper ore, 425 tons of zinc ore, and 122 tons of zinc-copper 
ore produced by lessees from 11 claims of the Duquesne group; all of 
the ore was treated in the flotation mill of the American Smelting & 
Refining Co. near Patagonia. Other district production was largely 
270 tons of zinc-lead-copper ore from the Pride of the West mine and 
138 tons of lead ore from the Mowry and Mudbank groups. 

The Tyndall district produced 587 tons of ore—437 tons was lead 
smelting ore from the Bull Springs, Glove, and Wilkins properties and 
150 tons zinc-lead ore and gold-silver ore from the Bull Springs and 
San Ramon groups. 


YAVAPAI 


In 1951 Yavapai County ranked first in zinc output in Arizona 
second in gold, silver, and lead, and sixth in copper. Most of the 
output was copper ore from the Bagdad mine in the Eureka district, 
zinc-copper ore and copper ore from the United Verde mine in the 
Verde district, and zinc-lead-iron ore from the Iron King mine in the 
Big Bug district. 

n the Big Bug district the Iron King mine of the Shattuck Denn 
Mining Corp. at Humboldt was virtually the only producer. The 
corporation reported that the mine produced 202,581 tons of ore 
averaging 0.134 ounce of gold and 3.78 ounces of silver to the ton, 
0.16 percent copper, 2.36 percent lead, 6.44 percent zinc, and 16.70 per- 
centiron. The mine ore and 1,143 tons of custom ores were treated in 
the company 670-ton flotation mill. 

Six mines in the Eureka district produced 1,250,207 tons of ore in 
1951 containing 293 ounces of gold, 86,358 ounces of silver, 21,582,268 
pounds of copper, 234,297 pounds of lead, and 6,472,245 pounds of 
zinc. The most important output was copper ore produced from 
the open pit at the Bagdad mine by the Bagdad Copper Corp. The 
corporation reported that 1,231,613 tons of ore, averaging 0.836 
percent copper, was treated in its 4,000-ton flotation mill in 1951. 
Other district production was largely 15,528 tons of zinc-copper ore 
from the Old Dick mine, 2,186 tons of zinc ore from the Copper King 
mine, and 537 tons of zinc-lead ore from the Hillside and Mountain 
Springs properties. 

In 1951 the Verde district produced 212,391 tons of zinc-copper ore 
87,338 tons of copper ore, and 159 tons of copper precipitates com ared 
with 161,281, 199,803, and 141 tons respectively in 1950. the 
output came from the United Verde mine of the Phelps Dodge Corp., 
where production of zinc-copper ore was 32 percent more than in 
1950 but production of copper ore was 56 percent less. All the ore 
was treated in the corporation 2,100-ton flotation mill. The property 
ranked first in zinc production in Arizona in 1951, sixth in bold and 
silver, and ninth in copper. 


"y 
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The remainder of Yavapai County production was largely 1,074 
tons of zinc-lead ore from the Cash and Combination mines, 227 
tons of gold-lead ore from the Bodie mine, and 59 tons of zinc ore 
from the Evergreen claim in the Hassayampa district, 450 tons of 
zinc-copper ore from the French Lilly group near Cleator in the Black 
Canyon district; 313 tons of copper ore from the Abe Lincoln, Monte 
Cristo, and Unida mines in the Black Rock district; 308 tons of gold 
ore from the Gladiator mine at Crown King in the Pine Grove 
district; 108 tons of gold ore from the Dutchman, M. B., Monica, 
Octave, and Red Bird properties in the Weaver district; 66 tons of 
copper ore from the Golden Gate mine in the Blue Tank district; 
and 56 tons of zinc-lead ore from the U. S. Navy mine in the Copper 
Basin district. 


YUMA 


The principal output in Yuma County in 1951 was 702 tons of 
gold ore produced from the Bonanza and Magic mines near Wenden 
in the Ellsworth district, 317 tons of lead ore and 47 tons of zinc-lead 
ore from the Lucky Lead group near Bouse in the Plomosa district; 
45 tons of lead ore from the Rialto mine in the Castle Dome district; 
and 61 ounces of placer gold from the Colorado River Valley property 
50 miles north of Yuma in the Trigo district. 


California 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By R. B. Maurer and Leona Froehlich 


A 
GENERAL SUMMARY 


PURRED by the urgent need for base metals, California 1951 
S recoverable zinc production rose to the highest point since the 

war year 1945, whereas lead output fell but was second only to 
the State's record 1950 yield. Silver reflected its byproduct role, 
especially as a component of zinc and lead ores, and advanced over 
1950. Copper output rose in 1951 owing to increases both as a by- 
product metal and from copper ore. Gold, relatively unimportant 
quantitatively as a byproduct metal, declined to the lowest level 
since 1945 as a result of high operating costs plus progressive depletion 
of minable gravels and developed gold ore. The total value of gold 
silver, copper, lead, and zinc recovered from materials sold or treated 
at 173 lode mines and 121 placer mines in 1951 was $21,700,575 
compared with $22,081,859, the output of 243 lode mines and 186 
placer mines in 1950, a drop of 2 percent. 

Comparing 1951 with 1950, zinc output increased 27 percent in 
quantity and 63 percent in value; copper increased 43 percent in 
quantity and 66 percent in value; silver increased 7 percent in quan- 
tity and value; lead decreased 12 percent in quantity but increased 13 
percent in value ; and gold decreased 18 percent in quantity and 
value. Of the total value of the five metals gold comprised 55 percent; 
lead, 22 percent; zinc, 16 percent; silver, 5 percent; and copper, 2 
percent. 

Owing to its lead and zinc production, as well as important quan- 
tities of gold, silver, and copper, Inyo County led in total value of 
production of the five metals, contributing 35 percent of the State 
output. Nevada County ranked second in 1951, largely because of 
gold ore mined, and furnished more than 15 percent of the total 
value of the five metals. Sacramento County, third among the 32 
pene counties, supplied nearly 15 percent, principally from gold 

re ; 

All tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. Yardage figures used in meas- 
uring material treated in placer operations are “bank measure”; 
that is, the material is measured in the ground before treatment. 
The value of metal production has been calculated at the prices shown 
in table 1. 
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MILLIONS OF DOLLARS 


FiaunE 1.— Value of mine brodistfon of gold, silver, and copper, and total value 
of gold, silver, copper, lead, and zinc in California, 1848—1951. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! Silver ? Copper ? Lead 3 Zinc? 
Year | (per fine (per fine (er (per (per 

ounce) ounce) pound) pound) pound) 
E ia $35. 00 $0. 905 $0. 210 $0. 144 $0. 121 
kt "EE 35. 00 . 90 . 217 . 179 . 133 
A eg 35. 00 . 905 . 197 . 158 . 194 
1050. ER 35. 00 . 905+ . 208 . 135 , 142 
A aetas 35. 00 . 905+ » 242 . 178 . 182 


! Price under authority of Gold Reserve Act of Jan. 3 


, 1934. 
1 Treasury buying price for newly mined silver, July M 1946 to date—$0.9050505 ($0.905 used in 1947 for cal- 
culating purpos 


3 Yearly re weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1951 by months, in terms of recoverable metal ! 


: Gold Silver Copper Lead Zinc 
Month (fine (fine (short (short (short 
ounces) ounces) tons) tons) tons) 
A EE , 148 100, 446 96 1, 233 761 
)y-04)1 EE 33, 435 91, 057 74 1, 245 758 
Marc ous ioraci sa 33, 479 94, 376 73 1, 284 810 
ADT A ieee Boe alice 30, 602 107, 633 70 1, 240 701 
rs EE 31, 662 100, 142 70 1,129 709 
DET EE 92, 072 , 074 782 
J od Ma PEDRO aeons 26, 127 01, 153 03 1, 184 748 
AUFS. clle A uo 26,4 81,3 100 919 741 
Septem bers. coset ces ebe cus 23, 263 76, 076 §2 903 
October.............-- Le cce ccce ec cese. 24, 414 101, 745 7i 1, 193 1, 004 
November A wee EE ices SANS 23, 193 107, 24 124 1,371 1,110 
December. A A 25, 353 100, 983 1,1 
To dr to nS Lcd 339,732 | 1,145, 219 921 13, 967 9, 602 


! Mine production comprises ore, gravel, or other mineral material sold or treated and metal recovered 
as natural gold or as bullion from m cyanidation or amalgamation and the estimated recoverable metal (or 
prosa metal as Cr conta in concentrates, ores, tallings, and other mineral materials shipped 

Irectly to smelters or sold to ore Duyos within the year. 
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Gold.— Gold output, including a relatively small quantity sold in 
the open market as “natural gold,” deteriorated gradually in 1951 as 
the pinch of rising operating costs and manpower shortage became 
more acute. | y 

The following 10 leading gold-producing properties in California in 
1951, listing in order of output, yielded 81 percent of the total gold, the 
5 leaders alone producing 61 percent: The Natomas Co., American 
River (Folsom) district, Sacramento County (dredging); Idaho Mary- 
land Mines Corp. Brunswick-Idaho Maryland mine, Grass Valley- 
Nevada City district, Nevada County (gold ore); Yuba Consolidated 
Gold Fields Yuba unit, Yuba River district, Yuba County (dredging); 
Empire Star Mines Co., Ltd. Empire Star group, Grass Valley-Nevada 
City district, Nevada County (gold ore); Central Eureka, Mining Co. 
Old Eureka mine, Mother Lode district, Amador County (gold ore); 
Yuba Consolidated Gold Fields Butte unit, Oroville district, Butte 
County (dredging); Capital Dredging Co., American River (Folsom) 
district, Sacramento County (dredging); the Original Sixteen to One 
Mine, Inc. Original Sixteen to One mine, Alleghany district, Sierra 
County (gold ore); Best Mines Co. Brush Creek mine, Downieville 
district, Sierra County (gold ore); and Fairview Placers, Trinity River 
district, Trinity County (dredging). 


1948 1949 1991 


Fure 2.— Mine production of gold in California, 1944-51, by months, in terms 
of recoverable gold. 


Silver.—The moderate rise in 1951 silver output reflected the stress 
on base-metal ore production, particularly lead, zinc-lead, and zinc 
ore. Of the State silver, 90 percent was derived from base-metal lode 
material and 10 percent from precious-metal lode material and gravels; 
only about 2 percent was recovered from straight silver ore. 

he following five leading silver-producing mines, listed in order of 
output, yielded 85 percent of the State's total silver in 1951: Anaconda 
Copper Mining Co. Darwin group, Coso district (zinc-lead and lead 
Ores) and Shoshone group, Resting Springs district (lead ore), both in 
Inyo County; Coronado Copper & Zinc Co. Afterthought mine, Cow 
Creek (Ingot) district, Shasta County (zinc ore); Penn Chemical Co., 
Inc. Penn mine, West Belt (Campo Seco) district, Calaveras County 
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(zinc ore); and L. D. Foreman & Co. Defense mine, Modoc district, 
Inyo County (lead ore). 


Other placer method 
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FIGURE 3.—Percentage of total California gold produced at lode and placer mine 
and by various methods of placer mining, 1850-1951. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in California, 
1947-1951, and total, 1848-1951, in terms of recoverable metal ! 


Mines producing 2 Material Gold (lode and placer) Silver (lode and placer) 


sold or 
Year treated 
Lode Placer - Ga t | Fine ounces Value Fine ounces| Value 
1947......-.-- 210 210 | 648,789 431, 415 $15, 099, 525 1, 597, 442 $1, 445, 685 
1948.....-..... 241 195 526, 776 421, 473 14, 751, 555 724,771 655, 954 
19049. .-.-.-... 242 190 | 494, 906 417, 231 14, 603, 085 783, 880 709, 451 
1950....-....-. 243 186 547, 241 412, 118 14, 424, 130 1, 071, 917 970, 139 
19051..........- 173 121 404, 151 339, 732 11, 890, 620 1, 145, 219 1, 036, 481 
1848-1951.....|......----|----.-------- (9 | 103, 903, 188 | 2,338,715, 232 | 113, 523,317 | 91,958,652 
Copper Lead Zinc 
Year Total value 
Sot Value pe Value Short tons Value 
1947. ........- 2,407 | $1, 010, 940 10, 080 $2, 903, 040 5, 415 | $1,310, 430 $21, 769, 620 
19048.........- ; 9, 110 3, 261, 380 5, 325 1, 416, 4 20, 294, 093 
1949_...--.-... 649 255, 706 10, 318 3, 488 7, 209 1, 787, 832 20, 616, 562 
1950.........- 646 268, 736 15, 831 4, 274, 370 7, 551 144, 484 22, 081, 859 
1951.......... 921 445, 764 13, 967 4, 832, 582 9, 602 3, 495, 128 21, 700, 575 
1848-1951..... 630, 928 | 203, 483, 764 218, 958 39, 174, 877 115, 309 26, 012, 720 | 2, 699, 345, 245 


1 Includes recoverable metal content pr pravon washed (placer operations), ore milled, old tailings or slimes 
re-treated, tungsten ore, and ore, old tailings, slag, flue dust, and pyritic ore residue shipped to smelters 
during calendar year indicated. 

ate oo prospectors, ''snipers," *'high-graders," and others who gave no evidence of legal 
right to property. 

3 Does not include gravel washed. 

4 Figure not available. 
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TABLE 4.—Gold production at placer mines in California, 1947-51, and total, 
1848-1951, by class of mine and method of recovery ! 


Gold recovered 


Mines | Washing 
Class and method produc- lants 


bic Average 
ing? | (dredges)} (Cu Fine 
yards) Value value per 
ae cubic yard 
Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 
| AAA 22 35 | 95, 478, 000 271, 165 $9, 490, 775 $0. 099 
1948- AN A 22 35 | 94,747, 200 257, 171 9, 000. 985 . 
tr EE 20 83, 571, 226, 838 7, 939, 330 . 005 
Nee 14 26 | 82, 514, 000 223, 164 7, 810. 740 à 
1981.5. EEN 13 25 | 68, 714, 600 175, 870 6, 155, 450 . 000 
Dragline dredges:? 
jV y NORTHERN 41 35 | 5,718.000 20, 617 931, 505 . 163 
A 27 27 | 3,033, 000 17, 029 596, 015 . 197 
1 A es 28 A | 2,906, 600 14, 616 511, 560 .176 
J950- Eege eer 16 14 | 43, 417, 900 15, 499 542, 4 .150 
HR AA 13 11 | 1,363,000 6, 652 232, 820 . 166 
Suction dredges: 
Nee Se 7 5 60, 000 485 16, 975 . 283 
1948........ e o mo es 5 6 83, 000 453 15, 855 . 191 
l: AAA 10 11 287, 000 1,364 47, 740 .179 
LL RE 16 13 263, 300 1, 407 49, 245 S 
i [17.) ETE 18 9 180, 500 717 25, 095 . 139 
Nonfloating washing 
plants: 594 eu 
geed 25 25 | 4182, 000 3, 916 137, 060 4,206 
Eeer 15 15 4 44, 700 1, 159 40, 4,155 
1949.................. 25 26 4 95, 000 9, 452 120, 820 d 
1950........---------- 30 30 4 76, 500 3, 203 115, 255 4 1. 295 
LL EE 16 16 99, 900 2, 210 77, 350 $ 
Gravel hydraulically handled: 
LEE 23 |.........- 832, 000 1, 104 41, 790 . 128 
Ee 28 363, 000 ¿Y 62, . 172 
1060 eo cectawcenwas 27 League 447, 900 1, 687 55, 545 .1 
LOGO A A De 383, 400 1, 51, 380 m | 
A A Li EA 55, 000 15, 400 S 
Small-scale hand methods: * 
1040... eoe crure T NEE 682, 600 8, 937 312, 705 . 
EE 85 el E 211, 900 7,73 270, 1 
ll: EE 68. e geeiert 128, 060 2, 596 90, 860 . 721 
¡AA BEE 204, 050 8, 029 106, 015 ` 
RT eege ee 43 |.......... 59, 200 ], 518 62, 956 . 895 
Underground placers: 
Drift: 
E ees 1, 400 224 7, 5. 600 
A locas 14, 100 220 8, 015 . 509 
BEE kA EE 1, 500 95 8, 325 2. 217 
LOGO AAA 19 A 9, 500 443 15, 505 1. 632 
LN BEE 10 E E 2, 800 222 7,770 2. 775 
a |e | oe | aa SS 
Grand total placers: 
1047 cuca ooo 210 "ele Segen 4102,464,000 312, 538 10, 938, 830 . 107 
A sence aos 195 |..........|* 98,496,900 , 556 9, 994, 400 . 101 
1040. eorura euo RR D DERE 190 Lesen 4 87,415,900 , 548 8, 769, 180 . 100 
1050.2 oce A ue 186 |.......... 4 86,868,650 248, 303 8, 690, 605 . 100 
A EE 121 [2.22 70,475,000 187, 024 6, 506, 840 . 093 
185-108] A E, Eois (7) 66, 817, 363 |1, 474, 345, 361 (?) 


1 For historical data by years, seo Minerals Yearbook, Review of 1940, p. 219. 
righ ee operant prospectors, ''snipers,"" *high-graders," and others who gave no evidence of legal 

roperty. 

3 Includes commercial rock plants and tungsten mines that produced byproduct gold from gravels. By 
product gold is included with gold recovered, but material treated and average value per cubic yard refer 
ony sont gold dredging. 

V ised 68. 
$ Includes afl placer operations using power excavator and washing plant, both on dry land; when wash- 
ing Con is movable, outfit is termed Ph nd Bosra dredge.” 
cludes all operations in which hand labor {s principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, rockers, dry washers, etc. 
Complete data not available. 
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Copper.—Development of small properties in 1951 in some of 
California's copper districts resulted in moderate output of copper 
that aided in increasing the relative minor yield of the metal over 1950; 
but the principal source of copper continued to be ores treated primar- 
ily for other metals. The leading producers of recoverable copper in 
order of output were: Coronado Copper & Zinc Co. Afterthought 
mine, Cow Creek (Ingot) district, Shasta County (zinc ore); Penn 
Chemical Co., Inc. Penn mine, West Belt (Campo Seco) district, 
Calaveras County (zinc ore); Anaconda Copper Mining Co. Darwin 
group, Coso district (zinc-lead and lead ore) and Shoshone group, 
Resting Springs district (lead ore) both in Inyo County; and Donald 
Love, Bagdad-Chase mine, Buckeye district, San Bernardino County 
(copper ore). 

Lead.—The Anaconda Copper Mining Co. Inyo County properties, 
the Darwin group, Coso district and Shoshone group, Resting Springs 
district, dominated California lead output in 1951 and furnished a 
large percentage of the State total. Substantial quantities of lead 
were recovered from Coronado Copper & Zinc Co. Afterthought mine 
ore and from flue dust accumulated at the site of the abandoned 
Kennett copper smelter, both in Shasta County. Those producers 
with moderate lead output included L. D. Foreman & Co., Defense 
mine, and Finley & Vignich, Minnietta mine, Modoc district; and 
Lippincott Lead Mines, Lead King (Lippincott) mine, Ubehebe 
district, all in Inyo County. 

Zinc.—The rise in California 1951 zinc output is attributable 
largely to steady operation at the three major zinc-producing mines: 
Anaconda Copper Mining Co. Darwin group, Inyo County; Coronado 
Copper & Zinc Co. Afterthought mine, Shasta County; and the Penn 
Chemical Co., Inc. Penn mine, Calaveras County. Lead ore and 
concentrates from Anaconda Copper Mining Co. Shoshone group, 
Inyo County and Kennett smelter site flue dust, Shasta County, 
shipped to a smelter-fuming plant contained recoverable zinc. Some 
oxidized zinc ore from the Carbonate King Zinc mine, Ivanpah 
district, San Bernardino County, was treated at a fuming plant. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zine in California 
in 1951, by counties, in terms of recoverable metal 


Mines pro- Gold 
ducing! 
County Lode Placer Total 
Fine 
Lode |Placer ounces Value Value 

AIDING o. cece elo servus A A AA AAA CO lente cease Eee 
ee 7 3 15, 439 | $540, 365 $549, 395 
Butte. .............. ru 2 6 93 , 255 495, 355 
Oalaveras..................- b 5 1, 674 58, 590 , 215 
El Dorado................... 8 4 3,373 | 118,055 | 132, 230 

AAA Sekt : i PAPA AA 2) 
Hurpboldt...................|.....- A AN AA 210 
Imperial..................... Di 794 27, 790 27, 790 
o AN tees 29 1 4,843 | 169, 505 169, 610 
T" ÓN 18 4 8,746 | 306, 110 316, 470 
Los Angeles. ................ 3 1 8, 575 10, 850 
ll: A EEE 2 10 36 1, 260 21, 595 
Mariposa 3................... 8 31 120 4, 200 1 112, 070 
Merced..................... .]- -.-.. ¡A DEE 166, 880 
Moon and Mono 1........... Ml edocs 33, 040 33, 040 

Aia 7 14 | 495, 692 ¡13,349,220 43,404,975 ` 

Ph A EE 1 9 1 10, 185 25, 165 
Plumas...................... 3 3 31 1, 085 6, 895 
Riverside.................... | A 37 1, 205 1, 205 
Sacramento................-. 1 10 31 1, 085 3, 205, 475 
San Bernardino. ............ 28 1 952 33, 320 83, 300 
San J Aa and Stanislaus3.|...... D EE 213, 150 
San Mateo...................|- --... GA MN PAPAS D 140 
rs rend aaa 10 3 911 31, 885 118, 230 
Sierra. ...................... 9 10 17,449 | 610, 715 617, 575 
Bisklyou..................... 4 7 8, 255 143, 835 
o EE l 15 38 , 330 271, 985 
A A O Y A AED A A A AO sees 
'Tuolumne................... 10 1 276 9, 600 88 1, 330 314 10, 990 
Eege 1| 6| (9 (4 48, 746 |1, 706,110 | 448,746 |41, 706, 110 
¿y AAA 173 | 121 | 162,108 [5,323,780 | 187,624 |6, 506,840 | 339,732 |11, 890, 620 


A ota 


o o rl o o rs o EN 


coxe non corr rr rra 


ee eeeeesë d eme eo ee e ee 


e eege ee ed ep e e 


em e eege ege eeeeeeeee eege 


4 4 

cta 1, 092 

6 5 

San Bernardino............... 10, 934 


San Mateo................... AAA AAA 
134, 177 
3, 140 


eéeeeeeeegeeeeeeeeeoeegee a 

e ee ee e oe eege e oe geg e o 
zeg ee eégeëeë o ee og ée e e e 
eem gege e eo e eg ee e eo 


9-9 4. ee dp em et dr ap eer e de een ge e 


A Ee P ——— ml cee ES 


—Á— €" 1,182, 757 | 1,025, 202 1, 145, 219 1, 036, 481 


F'or footnotes, see end of table. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1951, by counties, in terms of recoverable metal —Continued 


Copper Lead Zinc 
County KEE A ee EE Toa 
Pounds | Value Pounds Value Pounds Value 
AIDING AAA A O AI AA A EE $1 
A AR AAA 14, 700 $0, 000 AS A AI aswel 556, 
DEAD KA AA AO AE AE A IA EAS 496, 322 
Calaveras................. 487,400 | 117,951 89,100 | $15,414 | 1,767,300 | $321, 048 687, 408 
El Dorado AAA M US j 13,300 | 2,901 1... e] he ern n 
A marco UU AA eSI ee GE 
Humboldt. ieee soe EE oe dee score tas caso larisa EE 
Ree E, PS PA ES E IE EE EE 27, 975 
TOYO e Ec 346, 400 83, 820 | 20,079, 500 |4, 511,754 | 11,170, 900 |2,034, 196 | 7,574,322 
ICOID A A 300 73 2, 500 432 7,800 1, 420 348, 51 
PE RAR AA A RE EA A AS 11, 010 
| ee ee ee 1, 200 DE, A AA A AT 
EE AAA APA AA 600 MDS EE, EE 2 112, 948 
E RNA AA AAA IAS AS A EE 167, 342 
Modoc and Mone A AAA A AAA EA REA EE 34, 
ls A SA rd A AA O EEN 43, Ki ass 
Le AA DE, O AAA ES PI VE 5 
RA A E AA PS, RA A 6, 909 
Riverside... onu lalo 51, 100 8, 80 BEEN EE 11, 227 
ii AAA AA ease tiu AE E AA EE , 209, 1 
San Bernardino........... 104, 400 25, 265 309, 700 53, 578 132, 400 24, 007 147, 264 
San Joaquin and Stanis- 
niu 570 | o ecu e eque met 
an MAL60 EE eee ec te EEC, AA ate ohare AA 
Bhasta....-.-------------- 879,800 | 212,912 | 1,388,200 | 240,159 | 6,119,600 |1, 113, 767 | 1,819, 507 
ri eee ee 100 94 AA A NS EE 620, 751 
ER — — 29 —— rem Aus 
'Tulare. ....--.------------ ' 400 [a NUDO rollos ee eege IPR "131 
Tuolumne................ 300 ys D E A PA DEE 11, 136 
Kart, AA PA A AAA AA AE Hume 4 1, 709, 023 
"Total... ines 1,842, 000 | 445,764 | 27, 934, 000 |4, 832, 582 | 19, 204, 000 |3, 405, 128 | 21, 700, 575 


i 1 e itinerant prospectors, ““snipers,” **high-graders," and others who gave no evidence of legal right 
o property. 

2 Fresno and Mariposa County placer combined to avold disclosure of individual output. 

3 Combined to avoid disclosure of individual output. 

4 Yuba County lode gold and lode silver included with Nevada County. 

$ From property not classed as a mine. 


MINING INDUSTRY 


The sharp drop in the number of California producing lode mines 
in 1951 is attributable largely to the decline in precious-metal mining. 
Owing to fixed prices for gold and silver, operators of lode mines re- 
trenched, with the result that no extensive ore development was done 
at most mines and few new ventures were initiated. Placer mining, 
particularly dredging, likewise was adversely affected by the in- 
flationary trend in the national economy coupled with the progressive 
exhaustion of profitable gravels. Also, higher freight rates and the 
growing competition for skilled manpower in the State’s expanding 
industries, including tungsten mining, were deterrents to development 
at small marginal base-metal ore properties, particularly in more iso- 
lated regions of the State. Interest was shown in new base-metal 
properties, particularly West Belt district copper prospects, but the 
ore developed was not of great significance insofar as large reserves 
were concerned. The strike at nonferrous metal facilities from 
August 27 through September 6, 1951, caused some loss in California 
metal output, chiefly lead and zinc. Data on California mines were 
published.! 


1 Wiebelt, Frank J., Sanborn, W. C., Trengove, R. R., and Ricker, Spangler, Investigation of West Belt 
Copper-Zinc’Mines, El Dorado, Amador, Calaveras and Mariposa Counties, Calif.: Bureau of Mines Rept. 
of Investigations 4760, 1951, 62 pp. . 
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ORE CLASSIFICATION 


California ores sold or treated in 1951 are classified in table 6. 
Definitions used in ore classification are given in the Gold and Silver 
chapter of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1951, by class of ore or other source material, in terms of recoverable metal 


Copper Lead Zinc 


S A um- | sold Lr Gold Silver (fine 
Quies dën) Ced Pone, | ounces) | (pounds) | (pounds) | (pounds) 
tons 
re: 

Dry gold............. 109 | 278,750 | 143,943 16, 300 400 
Dry gold-silver....... 2 1, 645 099 e A AA 
Dry silver............ 12 3, 441 17 237, 000 100 
Tótal:... Sat e 119 | 283,836 | 144, 659 253, 300 500 
Copper.......... TEN 8 1, 553 442| 4,109] 161,900 |............]............ 
A A 21 57, 032 4, 100 16, 082, 700 2, 354, 800 
Lead-copper.......... 1 RR ! 14, 700 3, 500 
Moras 5 40, 558 1, 428 1, 145, 600 | 1,073,300 7, 372, 500 
Zinc-lead...........-- 4 93, 452 415 189, 600 | 9,729, 900 8, 862, 300 
¿A eu 35 | 192, 648 6, 385 1,006, 112 | 1,611,300 | 26, 900,600 | 18, 593, 100 

Other “lode” material: ) 
Old tailings, etc.?..... 22 17, 431 942 31, 398 5 780, 100 610, 400 
Copper precipitates... 3 80 A VEH, 97,300 EE WEE 

Old slag and tung- 

sten ore 3......... 7 1 156 122 6,508 | 66,600 |............|...........- 
Total BE 29 17, 667 1, 064 37, 906 780, 100 610, 400 
Total “lode” materlal....| 173 | 494,151 | 152,108 | 1, 132, 757 27,934,000 | 19, 204, 000 
Gravel (placer operations). 121 |:4555:-» «x 187, 624 E E A A VE 
Total, all sources... 204 | 494,151 | 339,732 | 1,145,219 | 1,842,000 | 27,934,000 | 19, 204, 000 


1 Detail will not necessarily add to totals because some mines produce more than one class of material. 

2 Metal recovered, by class of old tailings, fluc dust, or pyritic ore residue, as follows: gold, 9,367 tons—807 
ounces of gold, 1,003 ounces of silver, 7,500 pounce of copper; poin 2 tons—164 ounces gold, 2,263 ounces 
of silver; silver, 4,047 tons—165 ounces gold, 13,198 ounces silver, 11,700 pounds copper, 285,500 pounds lead; 
lead, 586 tons—3 ounces gold, 3,082 ounces silver, 800 pounds copper, 91,100 pounds lead; zinc-lead, 2,529 
tons—103 ounces gold, 11,862 ounces silver, 55,900 pounds copper, 403,600 pounds lead, and 610,400 pounds 


zinc. 
3 Combined to avold disclosure of individual output. 
4 Tungsten-ore tonnage not included. 


METALLURGICAL INDUSTRY 


Of the lode material from California mines sold or treated during 
1951, 92 percent went to mills and 8 percent to smelters. Most of the 
ore milled was handled at company-owned metallurgical plants; the 
few mills that received custom material included: Burton Bros. Inc. 
(cyanidation), Butte Lode Mining Co. (cyanidation and amalgama- 
tion), and Mojave Mining & Milling Co. (concentration), Kern 
County; and Empire Star Mines Co., Ltd. (cyanidation), Nevada 
County. Improvements made at mills treating the complex base- 
metal ores in Shasta and Calaveras Counties resulted in higher zinc, 
lead, and copper content of concentrates produced. Addition of a 
135-ton oxide section to Anaconda Copper Mining Co. Darwin flota- 
tion plant provided for expanded mine and mill production. Installa- 
tion of a fuming unit at the American Smelting & Refining Co. Selby 
lead plant, Contra Costa County, was in progress. Recovery of 
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considerable zinc from slag piles was anticipated. During 1951 the 
Selby plant treated domestic material from 9 States and Alaska, as 
well as material from 14 foreign countries. The Lippincott Lead Co. 
reduced argentiferous lead ore in its blast furnace at Santa Ana, 
Orange County, operated in conjunction with a storage-battery plant; 
the furnace was moved to a site near Bonnie Clare, Nev., late in 1951. 
Data on California ores were published.? 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1951, by method of recovery and type of material processed, in terms of 
recoverable metal 


Gold Silver 
Method of recovery and type of material Copper Lead Zinc 
processed el dans, | (pounds) | (pounds) | (pounds) 
e: 
Amalgamation: 
EM ee O Res eM 3 97, 452 16,780 AAA A A 
Old tallings E Deeg, Li Ne, EEE AI, AA 
Tola izado iris 97, 579 I8, 802. AAA PA A 
2L 
Oyanidation: 
A EE 806 A, A AA 
Old tailings.......................... 1021. - . 200 Y AREA AA AAA 
TOA BEE 44, 968 49, 248 EE, DE, ES 
Total recoverable in bulllon 1 142, 547 O AM A A 
Concentration, and smelting of con- 
De ee 6, 059 736,799 | 1,393,600 | 14, 597, 700 | 16, 514, 700 
í—————————————ÓÁ y 999, 
Old tallings......-.---------.....---- 160 7,200 |....... UP Ce 
Otek e — — 6, 219 737,470 | 1,400,800 | 14,597,700 | 16, 514, 700 
Direct smelting: 
(ONO REM A PPHDEIEN 2, 772 297, 733 251, 100 | 12, 556, 200 2, 078, 900 
Old taflings, etc. .................... 320 27, 635 67, 500 759, 600 610, 400 
Copper precipitalag. A el a e deiere mr Ex 97,300 A nas 
Old ET EE 250 3,871 25, 300 20, 500 |...........- 
ke EE 3, 342 329, 239 441, 200 | 13, 336, 300 2, 689, 300 
Placenta cnica 187, 624 A AAA A sen eee 
Grand total........................... 339, 732 | 1,145,219 | 1,842,000 | 27, 934, 000 | 19, 204, 000 


1 Includes gold recovered and sold as ‘‘natural gold.” 


2 Engel, A. L., Simple Treatment Methods for Oxide Gold and Silver Ores: Bureau of Mines Rept. of 
Investigations 4758, 1951, 14 pp. Simple Treatment Methods for Sulfide Gold and Silver Ores: Bureau of 
Mines Rept. of Investigations 4790, 1951, 17 pp. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zino in California 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For material treated at mills 


Reco in | Concentrate shipped to smelters ! and recoverable metal 


Ghort | Gold | Silver [Open Gold 


fin fine 
n ounce pee 


Zinc 


(fine Lead 
ounces) (pounds) | (pounds) 


Amador........| 41,057 | 15,848 | 3,294 9 82 jq AA NAS EENEG 
Butte........... 150 65 e AN AAA A A A A AS 
Oalaveras....... 828 221 | 2,770 841 | 39, 442 401, 400 89, 100 | 1,767, 300 
El Dorado...... 17, 947 3, 037 427 135 335 605 |..........- 13, 300 |.:.......- 
Imperíal........ 1,78 786 202 EA A PA A PA A 
Inyo............ 307 32 4 | 22,518 | 2,518 | 560, 787 246, 400 | 13, 504, 900 | 9, 226, 900 
Kern........... 12, 473 7,591 | 25, 418 9 1, 223 ; 7,800 
Los Angeles..... 354 107 51 5 116 IHIdq AA AA ee 
Madera and 
Mariposa 3.... 405 103 26 17 63 50 |........... 600 |.........- 
Modoc and 
Mono 3 we ee ege ee 8 d ee eagëoaeéeleeeeeeeele ee ee eeeeleeeeeeeeeeeleeeeeeeeeeeeleeeeeeeeee 
Neeadn 3176, an 3 95, 605 |3 30,938 6 87 160 EA EE A 
Plumas......... 90 91 Boe ee A A O E ER 
Riverside....... 489 37 7A D A RA ARA EE, RAR ARNO 
Sacramento..... 1 Ole 2 GE A A AAA AA EE 
San Bernardino.| 5,904 375 211 129 114 1, 081 9, 100 700 3, 500 
Shasta.......... í 55 7| 7,027 607 | 133, 748, 400 978, 600 | 5, 509, 200 
Slerra........... 17,040 | 3,349 55 405 20 100 PP oe 
Siskiyou........ 92 1 1 3 100.1... onn al cu courage 
A GE 8 tbc P AA A A A AA AA 
Tuolumne...-.. 37 234 4 y A , Y AAA EA AAA 
Total: 
1951......... 452, 217 | 142,547 | 66,048 | 33,309 | 6,210 | 737,470 | 1, 400, 800 | 14, 697, 700 |16, 514, 700 
1950........- 518,934 | 152,843 | 50,330 | 20,740 | 5,391 | 623, 099 925, 200 16, 679, 700 13, 666, 600 


Dry gold 

rude ore..... 278, 620 | 141,373 | 52, 690 339 | 2,322 1, 909 200 15, 900 400 

Old _ tailings 
sten ore 3....| 49, 345 292 289 240 205 6, 112 30, 100 EE, WE 

Dy gold-silver 
E 1, 645 672 15,08 7 27 AA AN A 
Dry. silver ore... e PA 39 7 3, 897 26, 900 |.......... 
Or. .ecosos 28, 606 |... se BE 5,613 | 2,027 | 87, 433 24,200 | 3,828, 200 433, 400 
Lead-copper ore. ol AA |e enun 18 licores 431 1, 900 8, 700 3, 500 
Zine ore........- 40, 370 210 82 | 10,362 | 1,216 | 172,808 | 1,145,100 | 1,068,300 | 7, 284, 800 
Zinc-lead ore ...| 93,118 |.........|........ 16, 696 415 | 463, 983 189, 500 | 9, 649, 700 | 8, 793, 100 


Total 1951....| 452, 217 | 142, 547 | 66,048 | 33,309 | 6,219 | 737, 470 | 1,400,800 | 14, 597, 700 |16, 514, 700 


Dry 010 PARA A A E 26 | 2,336 1, 767 800 2, 900 AA 
Dry Sold daer A E ee 2 13 NAAA A oeneviea ou 
Ge al A E O EG 5 1,030 5 427 |$37,616 | 5367, 800 58, 
O AAA AA AA 14, 683 | 2,630 , 140 142, 500 | 12, 960, 800 | 1, 415, 700 
A A PS A A 14, 410 357 | 88, 496 234, 800 650, 272, 200 
PANO AA A A resa I4 eee, 100 300 2, 500 7, 800 
Zinc-lead-oopper. |. ....-...|-.-..--..|..-.-.-- 2, 924 460 | 108,841 655, 100 922, 700 818, 800 
Total 1951....].........|.-...-...|---.---- 33, 309 | 6,219 | 737,470 | 1,400, 800 | 14, 897, 700 |16, 514, 700 


For footnotes, see end of table. 


1442 MINERALS YEARBOOK, 1951 


TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal —Continued 


B. For material shipped directly to smelters 


Recoverable metal content 

Material 
shipped 

(short Gold Silver Copper 


Lead Zino 
"7 | ¿Lt | alany | ound | (ponda) | pounds 


BY COUNTIES 


Bee EE l WE ¿AA PA E 
EEN 162 9 336 14,700 A GER 
A DE 36 23 24 A A osx E 
Calaveras..............- eu E e eese 329 6 325 A A 
ElIDOrId0.... m soror mE PES 18 l 15 UN AE AAA 
E A A REM dE 35, 693 2,293 | 295,371 | 100,000 | 12, 574,600 | 1,950,000 
WORN AA HE EE 167 | DON A A A 
PA AA 2 dA] E AAA A A 
Kielener ¡AA GE 1,200 BI, lercosiisss 
MOG0C asociar 26 122 AAA A A 
Riverside...................--. e 181 AA 1,186 |... oec 51,100 |.... 2. 
San Bernardino.......................-- 2, 611 463 10, 789 95, 300 30 1 
JT A eg 2, 804 189 ; 136, 400 600 610, 400 
BIOTTA. tiers II 2l. |] °°" Sy AE A A 
de AA ME MAURO re 40 1 11 3,200 EEN A 
Tuolumne.............................. 19 30 38 300 A EEN 
vk EE EH 37 A A 
5 qEI _ —— M E—— M — 1t ————————————4 E—————————-4 paa —— ———— 3] 
Total: 19081... o cosoo serus vr 41, 934 3,342 | 329,239 | 441,200 | 13, 336,300 | 2, 689, 300 
1050. ....--....--.-------- 33, 307 5,581 | 380,172 | 366,800 | 14,982,300 | 1, 435, 400 
BY OLASS OF MATERIAL 
Dry gold: 
rude ore................... e eee ees 130 245 225 EE 400 |........-- 
Old tailings........................- .21 50 42 300 A ser 
CT EE 1 8 2 AA A AA 
Dry gold-silver: Old slag................ 2 164 2.203 e A A A 
ry silver: 
Crude 0902s. cc ne coed we de gt ceases 2, 964 10 16, 223 500 210, 100 100 
Old tailings, ete..................-.. 4, 795 104 12, 701 10, 700 270,800 |.........- 
D Old SoG is coc diwnccccccwsnesusecews 152 1 407 1,000 14,700 |.........- 
opper 
Srude y EE 1, 553 442 4,109 | 161,900 |............]......-..- 
Precipitates...........-...-.-.----... BÜ A BE » 900. AA EE 
Old TEEN 156 77 1,007 24,100 AAA EE c 
Orude AAA 28, 426 2,073 | 271,706 97, 100 | 12, 257, 500 | 1, 942, 100 
Sl SE AAA E 2, i ,900 |.........- 
ep dp m p d ep greng eege od Pr] WY [wee », a Dow e d 
Lead-copper ore......................... 19 levsarciónn 299 1, 100 6,000 ].......... 
Zinc oe nmn E Ee ue 186 2 4, 928 400 2, 000 67, 500 
Zinc-lead 
OTUAO 0T6..........-oc2 se »aseessaes| J34 [sao 100 80, 200 T 
Old tailings, etc..................... 2, 529 103 11, 862 55, 900 403, 500 610, 400 
GL LE Le Lë 
Total: 1951............-.----- ee e 41, 034 3,342 | 329,239 | 441,200 | 13,336, 300 | 2, 689, 300 


1 Excludes concentrates treated only by amalgamation and/or cyanidation, 
3 Combined to avoid disclosure of individual output. 

3 Includes ore milled and contained recoverable metal from Yuba County. 
4 Tungsten ore tonnage not included with material treated. 

s Includes concentrates and contained recoverable metal from tungsten ore. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 
re] 
Class of material ppe 
ances teria) Gud ps Copper | Lead Zino 
ounces) ounces) | (Pounds) | (pounds) | (poun ) 


CONOENTRATE SHIPPED TO SMELTERS 


lte 246 2, 338 523 3,167 |............ 

Dry gold-sllver..............- 2 1 MO’) EE 

opper........-..---.-------- 11,030 1 427 1 377,330 102, 716 206, 094 

eege E DARE 14, 683 2, 630 167,810 | 13,185,370 1, 769, 615 

Ae LEE 14, 410 281, 593 715,989 | 14,917, 456 
Zinelead............-.--....-.] O TM BEN 350 2, 520 9, 

Zinc-lead-copper.........-.-.- 2, 924 456 770, 756 938, 623 1, 023, 503 

Total: 1951............- 33, 309 6, 745,159 | 1,508,363 | 14,948,425 | 17,926, 468 

1950...........-- 29, 740 5,411 625,266 | 1,028,529 | 17,022,991 | 14,757, 966 


215, 714 5, 886 
647 

Dei sS 48,172 

117, 508 2,480, 545 
906 | ' 87,56 18,405 
236 5,993 |........-.-- 

1, 555 2, 406 
507 2, 180 82, 525 

254 86, 419 
64, 835 762, 518 


483,317 | 13, 588, 145 3, 487, 512 
389, 281 | 15, 254, 409 2, 021, 855 


! Includes concentrate and contained metal from tungsten ore. 


REVIEW BY COUNTIES 
ALPINE 


Anaconda Copper Mining Co. acquired the Leviathan mine, Monitor 
district, a source of both copper and sulfur ores in prior years. The 
company planned to utilize sulfur ore to manufacture sulfuric acid 
at its Yerington, Nevada, copper project. 


AMADOR 


There was no lode mining of any consequence other than at the - 
Central Eureka Mining Co. Old Eureka mine, Mother Lode district, 
where 38,400 tons of gold ore was milled compared to 39,993 tons in 
1950. The Lorentz & Swingle dragline dredge, Cosumnes River dis- 
trict, led in production of placer gold. 
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` BUTTE 


Lode gold and silver produced was from small mines worked sporad- 
ically. Principal producers of placer gold were Yuba Consolidated 
Gold Fields’ three bucket-line dredges, Oroville district, and the 
Thurman & Wright dragline dredge No. 3, Butte Creek district, 
moved from Mariposa County and put into operation October 16, 
1951. 

CALAVERAS 


West Belt district base-metal mines overshadowed those of other 
County districts in 1951. The Penn mine (Penn Chemical Co., Inc.) 
produced copper, zinc, and gold concentrates from 19,873 tons of ore 
milled which yielded 771 ounces of gold, 39,020 ounces of silver, 
441,100 Pounds of copper, 87,200 pounds of lead, and 1,767,300 
pounds of zinc. The Star and Excelsior mine (Trebor Corp.) and the 
Donner mine (Sierra Copper Co.), both copper properties, were under 
development in 1951 and made small shipments of ore. The Black- 
stone mine, East Belt district, was the leading lode-gold producer and 
the Mountain Gold Dredging Co. dragline dredge at Valley Springs, 
West Belt district (838 ounces of gold and 82 ounces of silver from 
126,000 cubic yards of gravel) and the Gold Bar Mining Co. (successor 
to Alta Mining Co.), Altaville drift mine, Mother Lode district, led 
in placer-gold output. 

EL DORADO 


The Hazel Creek Mining Corp. Hazel Creek mine, East Belt dis- 
trict, was the outstanding producer of gold and silver in El Dorado 
county in 1951. In addition some lead was recovered from concen- 
trate smelted. Calivada Development Co. prepared the El Dorado 
Copper mine, West Belt district, for further development and in 
addition to stockpiling 500 tons of milling ore shipped 18 tons of 
direct-smelting copper ore, which grossed 1 ounce of gold, 15 ounces 
of silver, 3,756 pounds of copper, and 547 pounds of zinc. The Bureau 
of Mines explored this property in 1944 and 1945. The River Pine 
Mining Co., Ltd., dragline dredge, Mother Lode district, leading 
producer of placer gold, operated 2 months only. 


FRESNO 


Some gold and silver were produced along the San Joaquin River, 
Friant district, by suction dredging and in conjunction with sand- 
and gravel-plant operation. 


IMPERIAL 


Holmestake Mining Co., Cargo Muchacho district, ceased milling 
Cargo Muchacho group gold ore in March 1951 to pursue tungsten- 
ore mining and milling. 
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INYO 


The Anaconda Copper Mining Co. Darwin group, Coso district, 
continued as California's leading producer of silver, lead, and zinc, 
although the ore mined in 1951 was lower grade than 1950. To 
provide for increased output a 135-ton oxide section was added to 
the mill, and several additions were made to the surface establish- 
ment, including 10 new housing units. Shipments of tailings, slag, 
and dump ore from old workings by lessees augmented the group's 
total recoverable metal output. Anaconda’s Shoshone group, Rest- 
ing Springs district, followed the Darwin group closely in output 
being the State’s second-largest producer of silver and lead as well 
as an important producer of recoverable zinc and gold. Other Inyo 
County base-metal mines with important, although moderate output, 
owing largely to limited developed ore reserves, included the Defense 
mine, lead ore, the Minnietta mine, lead ore and lead concentrate, 
Modoc district; the Lippincott mine, zinc-lead and lead ores, and 
the Ubehebe mine, lead ore, Ubehebe district. Considerable tonnages 
of tailings and dump ore from inactive mines in the Cerro Gordo 
(Swansea) and Slate Range districts were consigned to a lead smelter. 
There was little activity in mining gold and silver ores. 


KERN 


Production of gold and silver in the Mojave district held up well 
owing largely to operation of Burton Bros., Inc., custom mill where 
ore from the Tropico and Cactus Queen mines, worked by Burton 
Mines, Inc., and lessees, the Whitmore group (Red Ink Mining 
Co.), and the Golden Queen group (N. W. Sweetser et al.), in addition 
to several smaller properties, was cyanided. Some high-grade silver 
ore from the Wegman group (Bert Wegman) was shipped directly 
to the smelter. The Yellow Aster mine (King Solomon Lease) led 
in Randsburg district gold production followed by the Butte Lode 
Mining Co. which also operated a custom mill. Basin Mining Co. 
produced moderate quantities of gold and silver at the Joe Walker 
mine, Green Mountain (Piute) district. Placer gold and silver was 
recovered incidental to sand and gravel operations in the Kern River | 
district, and from Randsburg district dry washers and pannings. 
Mill tests were made on Black Hawk mine, Agua Caliente district, 
zinc ore. 

LOS ANGELES 


Lode gold and silver mining was small-scale and sporadic. By- 
product placer gold and silver were recovered at the Azusa Rock & 
Sand Co., San Gabriel district. 


MADERA 


Suction dredging was continued throughout 1951 in the Chow- 
chilla River, Fresno River, Friant, and Hildreth districts; the Howell 
Bros. dredge, Chowchilla River district, led in production of gold and 
silver. Some copper precipitates were produced from the Daulton 
mine water, West Belt district. 
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MARIPOSA 


Except for moderate outputs of gold and silver and recovery ot 
some lead in concentrates from the Marble Springs mine (Glenn- 
Steintorf Co.), East Belt district, lode mining was very small-scale 
and sporadic. Thurman & Wright dragline dredge No. 3, largest 
producer of county gold and silver, terminated operations in the 
West Belt (Hunter Valley) district in June 1951; the boat was moved 
to Butte County. 


MERCED 


Snelling Gold Dredging Co. bucket-line dredge operated through- 
out the year in the Merced River district. | 


MONO 


Sarita group, Masonic district, gold ore was cyanided during 1951 
by Sarita Milling Co. 
NEVADA 


The Grass Valley-Nevada City district continued to be the State's 
principal producer of lode gold, largely from the Idaho Maryland 
Mines Corp. Brunswick-Idaho Maryland mine and the Empire Star 
Mines, Co., Ltd., Empire Star group. The Ancho Erie Mining Co. 
closed the Ancho € Erie groups, Washington district, September 30, 
1951. Chief placer mines were Minona Mining Co., French Corral 
district, and Crescent Pacific Mining Co., Washington (North Bloom- 
field) district. Gravel at both properties was moved mechanically 
to nonfloating washing plants. | 


PLACER 


The Mary Len mine (A. H. L. Mining Co), Auburn (Penryn) 
district, operated from January to July 1951; 212 tons of ore milled 
yielded values in gold and silver. The American «Hill mine, Last 
SE district, sluiced by W. B. Pendleton, led in output of placer 
gold. 


RIVERSIDE 


Precious-metal mining was small scale. Dan Figueroa € Sons 
developed the Bald Eagle mine, Ironwood district, and shipped 181 
tons of direct smelting ore that grossed 1,186 ounces of silver, 52,415 
pounds of lead, and 1,901 pounds of zinc. 


SACRAMENTO 


The American River (Folsom) district, by virtue of dredging and 
gold recovered at commercial sand and gravel plants, was the State's 
leading placer district; the Natomas Co. seven bucket-line dredges, 
the Capital Dredging Co. bucket-line dredge, and the General Dredg- 
ing Co. dragline dredge were the principal producers of placer gold. 
Cosumnes Gold Dredging Co. bucket-line dredge, Cosumnes River 
district, closed late in 1951, also had important gold output. 
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SAN BERNARDINO 


Several small properties developed precious-metal ores, but the 
largest output was from the Rambler € Hill Top claims, Black Hawk 
district; 121 tons of gold ore milled grossed 228 ounces of gold and 
111 ounces of silver. Base-metal mines also operated on a small 
scale and included the Bagdad-Chase, Buckeye district, copper ore; 
Carbonate King mine, zinc-lead and lead ores, and Mohawk mine, 
lead ore, Clark Mountain district; Carbonate King Zinc mine, Ivanpah 
district, zinc ore; and Sagamore mine, New York Mountains district, 
lead-copper ore. Some copper was recovered at Barstow, by milling 
Hoffman Estate tailings, largely from the old Bagdad-Chase mine. 


SAN JOAQUIN 


The Gold Hill Dredging Co. Lower Comanche bucket-line dredge, 
the county’s sole operation producing gold and silver, closed in June 
1951. 

SHASTA 


Led by the Coronado Copper and Zinc Co. Afterthought mine, Cow 
Creek (Ingot) district, which produced gold, silver, copper, lead, and 
zinc from 1ts dwindling reserves of zinc ore, metal output rose sharply 
in 1951. Considerable zinc, lead, and copper, as well as gold and silver, 
were recovered from slag and flue dust shipped from sites of abandoned 
copper smelters in the Bully Hill and Flat Creek districts. Following 
a study of the area by the U. S. Geological Survey, exploration was 
begun December 1951 at the Bully Hill and Rising Star mines Bully 
Hil district, which had substantial outputs of copper, zinc, gold, and 
silver, before 1928. The Mountain Copper Co. planned expansion of 
operations at its pyritic ore body in the Flat Creek district with even- 
tual extraction of contained metals by leaching. Lode gold mining 
was quiescent, and placer mining waned after April 1951, when the 
Thurman Gold Dredging Co. bucket-line dredge, Redding district, 
leading producer of placer gold, was dismantled. 


SIERRA 


The Original Sixteen to One mine, Alleghany district, and Brush 
Creek mine (Best Mines Co.) led in production of gold and silver from 
gold ore milled. | 

SISKIYOU 


Lode-gold mining was sporadic, . and placer-mining output fell 
sharply after March 1951, when Yuba Consolidated Gold Fields Sis- 
kiyou unit bucket-line dredge, leading producer of gold in Siskiyou 
County, terminated dredging in the Scott River district. 


STANISLAUS 


The La Grange Gold Dredging Co. bucket-line dredge No. 4, the 
only boat that operated in the county in 1951, terminated dredging 
in the Tuolumne River district June 1951. 
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TRINITY 


The Fairview Placers bucketline dredge at Minersville, Trinity 
River district, led the county in producing gold and silver. Bucket- 
line dredges worked, respectively, at Coffee Creek and near Weaver- 
ville, Trinity River district, closed before December 1951. Hydraulic 
mining waned, and lode gold mining was small scale. Ore depletion 
terminated activity at the Copper King copper mine, Forest Glen 
district; 39 tons of direct smelting ore shipped grossed 11 ounces of 
silver and 3,338 pounds of copper. 


TUOLUMNE 


Gold and silver produced was largely from pocket mines worked in 
the East Belt and Mother Lode districts. 


YUBA 


Except the operation of Yuba Consolidated Gold Fields Yuba unit, 
Yuba River district, comprising five bucket-line boats engaged prin- 
cipally in deep dredging, placer mining declined in other districts. 
The Empire Star Mines Co., Ltd., lessee-operated Browns Valley 
group, Browns Valley district, produced gold and silver in conjunction 
with the company’s Nevada County mines. 


OTHER COUNTIES 


Rehabilitation of the Alta copper mine, Low Divide district, Del 
Norte County, worked between 1860 and 1870, was begun. Occasional 
operation of small properties resulted in minor outputs of gold and 
silver from Humboldt, Modoc, and Plumas Counties. San Mateo 
County beach sands yielded minor quantities of gold and silver. Test 
shipments of copper ore to smelters were made from the Powell mine, 
Camp Wishon district, Tulare County. 


Colorado 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. Martin 


d 
GENERAL SUMMARY 


CONOMIC factors that affected production of gold, silver, 

copper, lead, and zinc in Colorado in 1951 were essentially the 

same as during the closing months of 1950, after prices of most 
commodities had risen sharply and larger expenditures for national 
defense had been authorized by Congress as a result of the outbreak 
of fighting in Korea. The rise in wages and cost of materials, with 
no change in the domestic price of gold, accentuated the depression 
in straight gold mining. On the other hand, the advance in prices 
of and strong demand tor copper, lead, and zinc stimulated mining in 
the districts producing chiefly base metals or gold and silver along 
with important quantities of the base metals. The output of zinc 
was the largest in quantity since 1917 and the highest in value since 
commercial recovery of zinc from Colorado ores was begun in 1885. 
Lead ‘production, increasing for the fifth consecutive year, was the 
largest in quantity since 1927 and, like zinc, established & new record 
for value. Gains in quantity over 1950 were 22 percent for zinc and 
12 Durs for lead. Ge output increased 2 percent in quantity. 
Gold production decreased 11 percent and silver 20 percent from 1950. 
The total value of the output of the five metals, of which 79 percent 
was in zinc and lead, was $38,931,539 in 1951 compared with 
$29,323,268 in 1950. | 

he decrease in the State output of gold and silver was due mainly 
to & decline in the average gold and silver content of the base-metal 
and complex ores mined; some of the decrease in gold was due to 
lower production from placer operations. Mining on a substantial 
scale was resumed in the Cripple Creek gold district in April 1951, 
when the new 1,000-ton Carlton custom mill of the Golden Cycle 
Corp. completed preliminary test runs and began buying ore. 

AN tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The value of production has 
been calculated at the prices shown in table 1. a 

Gold.—Production of gold in Colorado totaled 116,503 fine ounces 
in 1951 compared with 130,390 ounces in 1950. The average gold 
content of the base-metal ores mined declined sharply, and less gold 
was recovered from placers. Gold production in the Cripple Creek 
district increased from 5,779 ounces in 1950 to 27,699 ounces in 1951 
owing to reopening of a number of mines that had shut down early in 
1949 to await completion of the 1,000-ton Carlton custom mill of the 
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TABLE 1.—Prices of gold, silver, copper, lead, and zino, 1947-51 


ilver 1 Copper ? 
Gold 1 (per) $ Lead ? (per | Zinc 3 (per 
Year fine ounce) oath E, pound) pound) 
A A A dee $35. 00 $0. 905 $0. 210 $0. 144 $0. 121 
A A SER 35, 00 . 9054 , 217 179 133 
EE IAN MN 35. 00 . 9054- 197 158 124 
1 tee attente Giedi 35. 00 . 905+ 208 35 142 
O a a e P NECS e 35. 00 . 905+ 242 173 182 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1947 for 
calculating purposes). 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


Golden Cycle Corp. The mill began commercial operations in April 
1951. 

The Upper San Miguel district again ranked first in gold production, 
Cripple Creek second, California (Leadville) third, Fairplay fourth, 
and Animas fifth. Dry gold and silver ores yielded 35 percent of the 
total gold; zinc-lead and zinc-lead-copper ores 49 percent; other ores, 
old slag, old tailings, and mill clean-ups 4 percent; and placers 12 
percent. The leading gold-producing properties, in order of rank, 
were: Treasury Tunnel-Black Bear (Idarado) group in San Miguel 
County; Resurrection group at Leadville; Smuggler Union group 
(Telluride Mines) at Telluride; South Platte Dredgmg Co. connected- 
bucket dredge near Fairplay; and Ajax (Golden Cycle Corp.) group 
at Cripple Creek. 

Silver.—Colorado mines produced 2,787,882 fine ounces of silver in 
1951 compared with 3,492,278 ounces in 1950. The decrease was due 
to a decline in the average silver content of the complex and base- 
metal ores mined. Zinc-lead and zinc-lead-copper ores yielded 54 
percent of the total silver in 1951; dry gold and silver ores 31 percent; 
and other ores, old slag, old tailings, mill clean-ups, and placer gravel 
15 percent. The leading producers of silver were the Treasury Tunnel- 
Black Bear (Idarado) group in San Miguel County, Eagle mine in 
Eagle County, Shenandoah-Dives group near Silverton, Emperius 
Mining Co. group at Creede, and Resurrection group at Leadville. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1951, by months, in terms of recoverable metal ! 


Month Gold (fine | Silver (fine | Copper Lead Zinc 
ounces) ounces) | (short tons)| (short tons)| (short tons) 
JONUGEY sis eee cae E a 10, 125 293, 895 337 2, 801 4,798 
Fobrüary eer A 8, 462 249, 772 265 2, 268 4, 420 
Marchi cate toa re aia 9, 009 296, 948 378 2, 788 5,375 
ADP ee td ci ad 6, 639 229, 848 2, 768 4, 932 
EE 8, 731 225, 347 272 2, 485 4, 485 
June- IS A A OE 8, 740 228, 440 282 2, 551 4, 701 
Jülyen EE EE 10, 006 242, 094 249 2, 528 4, 344 
AU EE 9, 523 234, 562 243 2, 619 4, 982 
II ll ll l.l ell. 10, 104 235, 222 2, 568 4, 796 
o E A sa fecu cub ei 12, 515 182, 278 212 2,457 4, 404 
a le EE EES 10, 483 179, 345 207 2, 293 4, 401 
IN cele sess 12, 166 190, 136 213 2, 210 4, 076 
VK A O Er 116,503 | 2,787, 882 3, 212 30, 336 55, 714 


1 Mine production comprises ore, gravel, or other mineral material sold or treated and metal recovered 

as natura! golá or as bullion from cyanidation or amalgamation and the estimated recoverable metal (or 

grons metal as indicated) contained in concentrates, ores, tailings and other mineral materials shipped 
ctly to smelters or sold to ore buyers within the year. 
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TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Colorado, 
1947-51, and total, 1858-1951, in terms of recoverable metal ! 


Mines producing Ma Gold (lode and placer) | Silver (lode and placer) 
—— E os ESE AR 


treated 2 
Lode Placer  [|(short tons)|Fine ounces| Value [Fine ounces Value 


33 | 1,544, 694 ‘$5, 889, 765 | 2,557, 653 $2, 314, 676 
23 | 1,438, 119 154, 80 5, 418,070 | 3,011, 011 2, 725, 117 
27 | 1,262, 355 2, 894, 886 2, 620, 018 
30 | 1,372,744 130, 390 3, 492, 278 3, 160, 688 
21 | 1,578, 466 116,503 | 4,077,605 | 2,787, 882 2, 523, 174 


e ne ff uuum cmm || ieee E d o E) a C E legen 
SS | MM—— À —M——Ó—— |——M—Á | L———— M —Á—Á———— | IL——ÉÁÉÉÉ—Á— Á——— | 


39, 730, 535 |884, 445, 689 |745, 170, 388 580, 913, 798 


^ 


Year 'Total value 
T vA $903, 000 18,696 | $5,384, 448 38, 745 | $9, 376, 200 
1948 as 997, 332 9, 
1950.. 1, 306, 656 27,007 | 7,291,800 45, 776 | 13, 000, 384 29, 323, 268 
1001... 1, 554, 608 30, 336 | 10,496, 256 55, 714 | 20, 279, 896 38, 931, 639 
1858-1951......... 71,993,747 | 2,589,917 |279, 571,199 | 1,672,300 |269, 760,926 | 2, 086, 685, 359 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or 
slimes re-treated, and ore, old slag or tailings shipped to smelters during the calendar year indicated. 

2 Does not include gravel washed. 

$ Figure not available. 


Copper.—The State output of recoverable copper in 1951 was 3,212 
short tons compared with 3,141 tohs in 1950. The Idarado Mining 
Co., which makes a copper concentrate from complex gold-silver- 
copper-lead-zinc ore mined in San Miguel County, was again the only 
substantial producer of copper in the State. | 

Lead.—The mine output of lead in Colorado, increasing for the fifth 
year in succession, rose from 27,007 short tons in 1950 to 30,336 tons 
m 1951. San Miguel County contributed 27 percent of the total 
Lake County 20, San Juan 15, Eagle 14, Dolores 7, Ouray and Mineral 


TABLE 4.—Gold and silver produced at placer mines in Colorado, 1947—51, in fine 
ounces, in terms of recoverable metal 


Gravel mechanically handled 


Total 


Small-scale hand 
thods 


methods ! Bucket-line and 


dragline drodges 


Nonfloating wash- 
ing plants 1 


Silver 
WET AAA 9, 401 
1048................. 2, 812 
Ur GEES 2, 801 
idee TE 18, 084 8, 739 
EE $ 13, 563 


1 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, rockers, dry washers, etc. 
Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed “dry-land dredge.” 
$ Production by nonfloating washing plants included with that by bucket-line dredges; Bureau of Mines 
not at liberty to publish separately. , 
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FIGURE 1.—Value of mine production of gold, silver, lead, and zinc and total value 
of gold, silver, copper, lead, and zinc in Colorado, 1870-1951. The value of 
copper has been less than $2, 000,000 annually, except i in a few years. 


each 4, and other counties together 9 percent. Zinc-lead and zinc- 
lead-copper ores yielded 69 percent of the lead; zinc ore 14; gold and 
silver ores 9; lead ore 7; and copper ore, old slag, mill cleanings, and 
old tailings 1 percent. "The larger lead-producing mines, in order of 
rank, were: Resurrection group; Treasury Tunnel-Black Bear (Ida- 
rado) group; Eagle mine; Smuggler Union (Telluride Mines) group; 
and Shenandoah-Dives group. 

Zinc.—Production of recoverable zinc in Colorado in 1951 was 
55,714 tons—an increase of 22 percent over 1950. Eagle County 
produced 52 percent of the total, San Miguel County 17, Lake 15, 
Dolores 5, San Juan 3, Gunnison 2, and other counties 6 percent. 
Zinc, zinc-lead, and zinc-lead-copper ores yielded 98 percent of the 
total production. 

All the State's principal producers operated steadily throughout 
the year. The total number of mines, prospects, and dumps that 
contributed to the output of recoverable zinc was 100, the same as in 
1950. The leading zinc-producing mines, in order of rank, were: 
Eagle mine at Gilman, Resurrection group at Leadville, Treasury 
Tunnel-Black Bear (Idarado) i in San Miguel County, Smuggler Union 
(Telluride Mines) at Telluride, and Rico Argentine at Rico. 


MINING AND METALLURGICAL INDUSTRY 


The rank in value of the individual metals recovered from Colorado 
ores and gravels has changed greatly in recent years. Gold ranked 
first from 1858 to 1873, silver from 1874 to 1896, gold again from 1897 
to 1942, and zinc from 1943 to 1951. Until 1943 the combined value 
of the copper, lead, and zinc had not exceeded that of the gold and 
silver except in 1916 and from 1925 to 1930. In 1941 gold and silver 
represented 77 percent and the base metals 23 percent of the total 
value of the five metals, but in 1951 gold and silver represented only 
17 percent and the base metals a record high of 83 percent. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1951, by counties, in terms of recoverable metal 


Mines producing Gold (lode and placer) | Silver (lode and placer) 


County Ges 

Lode Placer |Fineounces| Value |Fine ounces 
Adams AA E 6 1, 279 $44, 76. 9 $162 
Boulder......................- 9 1 749 26, 215 120, 306 , 883 
Chaffee......................- e Lucie rue 40 1,4 505 
Clear Creek................... p, 3 EINER 1, 802 63, 070 85, 793 77,647 

NÓ ld ll eese 6 2 1, 011 915 
DONG A AA 1 1 BO) A A AAA 
Dolores................-.....- o REESE 220 7, 700 131, 912 119, 387 
EE Uer 2, 703 97,755 412, 788 73, 504 
Fremont. ......... STOFFEN IAEA AAA recede d NENNEN 21 19 
Garfleld...................... |» A 1 35 158 143 
E Mice cco esc eelere 3 4 171 5, 985 1, 240 1, 122 
Qunnison..................... B: APPS 87 3,045 119, 748 108, 378 
Hinsdale...................... x Meat" 10 350 916 829 
Jefferson...................... ]..........-. 5 203 9, 205 42 
kee deed e eni ce 2 douleur 19, 323 676, 305 272, as 246, kr: 
Mineral....................... d ER 804 28, 140 236, 652 214, 182 
A APA IT Dr 2, 168 75, 129, 216 116, 947 
Park: esseri ee 8 2 13, 266 464, 310 10, 121 , 160 
Pitkin ee WEE 10, 142 9, 179 
Saguache....................- T AA 119 4, 105 24,6 285 

oec IN B: MEME 9, 908 349, 930 453, 827 410, 284 
San Migue]................... 9 1 35,320 | 1,236, 200 706, 007 , 972 
Summít....................-. 29 A 307 12, 845 66, 120 59, 842 
vN 1 A ruo o rro rS 26 1 27, 699 969, 465 4, 636 , 190 
Total. .......-0-.-0-.--- 196 21 116,503 | 4,077,605 | 2, 787,882 2, 523, 174 
Lead 
Total 
County 
Short Value = 
tons 
Tm O AA PES lesen eaten A CA , 927 
Boulder................ 208 $71, 968 213, 358 
9) 17, AAA AAA A 16 » 14, 357 
Clear Creek............ 391 135, 286 453, 987 
USC? AA CPP: e 16 » 8, 481 
Denver. A A A AS IA A EE 

Dolores................ 2, 231 771, 926 2, 527 919, 828 1, 843, 525 
Raglo......-....2 gie 4,274 | 1,478,804 29, 200 | 10,628,800 | 12, 713, 505 
ol A A, dens erem 1 346 1 864 . 729 
AS A A 1 846 4 1, 456 1, 980 
Gis EA A A 8 2,768 A PA RR n ade 9,875 
QGunnison.............. 902 343, 232 1, 256 456, 820 923, 575 
Hinsdale............... 908 12 4,152 7 2, 548 8, 847 

DEE PA PA lace veces c A A , 

PEES EA AETA 5,906 | 2,074, 616 8,144 | 2, Wi ps 6, 036, 852 
Mineral................ 1, 167 409, 782 892 82A, 
Ouray.................. 1,211 419, 006 1, 101 400, 704 1, 186, 501 
¿A 6 21, 452 260 94, 96, 

A NEE VE 57 19, 722 29 10, 566 40, 062 
Saguache............-.- 892 185, 63 97, 016 271, 
v HF S 4,032 | 1, 568, 07 1, 842 670, 488 , 205, 
San Miguel............ 8,149 | 2,819, 654 9, 8, 368, 992 8, 920, 078 
UMM Gc. ccc Me getrei 620 214, 520 6 2, 844 451, 971 
A A E AS PA A E 973, 66 
Total............ 80, 336 | 10, 490, 256 55, 714 | 20,279, 890 | 38, 931, 539 


The shift to mining of predominantly base-metal ores was brought 
about during World War II by Government restrictions upon pro- 
duction of gold and the subsidies to producers of copper, lead, and 
zinc. In 1947 the prices of the base metals were decontrolled and 
could be raised to meet the rising cost of labor and materials, whereas, 
because of the fixed price of gold, straight gold or gold-silver mining 
became unprofitable, except for unusually rich mines. 
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In 1951 the favorable outlook for sustained demand for copper, 
lead, and zinc stimulated activity in exploration and development. 
Several mining companies carried on intensive development campaigns 
on their properties, and the Bureau of Mines continued driving the 
Leadville drainage tunnel. 

A new program of Government assistance in financing exploration 
in search of reserves of strategic and critical minerals, authorized by 
tbe Defense Production Act of 1950, was undertaken by the Defense 
Minerals Administration. Colorado projects for copper, lead, and 
zinc approved under the program during 1951 totaled 22, involving 
$879,042 in combined Government and private capital, to be con- 
tributed on a 50-50 basis. Three of the projects, involving a total 
of $88,446, were canceled by mutual agreement, leaving $790,596 
spent or available as of December 31, 1951. Repayment of the 
Government's contribution, without interest, through a royalty on 
net returns from products sold, is required if ore is discovered or 
delineated and the ore is mined within 10 years of the date of the 
contract. 

Mills in Colorado operating all or part of the year on ores of gold, 
silver, copper, lead, and zinc totaled 31 in 1951 and 32 in 1950. 
Those active in 1951 comprised 27 flotation mills—6 with daily 
capacities ranging from 600 to 1,100 tons and 21 ranging from 50 to 
300 tons, and 4 gravity mills of 50, 30, 15, and 5 tons capacity. The 
foregoing include the new 1,000-ton Carlton custom mill of the 
Golden Cycle Corp. in the Cripple Creek district, which employs 
roasting (in fluosolids reactor) and cyanidation to recover gold in 
the form of bullion from gold-pyrite flotation concentrate, with 
cyanidation of the flotation tailings. Some of the other flotation 
mills use jigs in the ball-mill classifier circuit to recover coarse gold 
for amalgamation. 

Markets for custom zinc-lead and complex milling ores were pro- 
vided by mills of the Resurrection Mining Co. at Leadville, the 
Shenandoah-Dives Mining Co. at Silverton, and the American Zinc, 
Lead & Smelting Co. at Ouray. Several scattered small mills treated 
custom ore on the basis of a fixed charge per ton, usually $4 for bulk 
concentration and $5 for selective concentration. 

The Arkansas Valley smelter at Leadville purchases most of the 
lead, lead-copper, and siliceous gold-silver concentrates and direct- 
smelting ores. Custom mills and smelters in the Salt Lake Valley, 
Utah, purchase zinc-lead milling ores, bulk concentrates, and lead 
concentrates from some Colorado areas. Zinc concentrates are 
shipped to Amarillo, Corpus Christi, and Dumas, Tex.; Depue, Ill.; 
Palmerton, Pa.; and Anaconda and Great Falls, Mont. Copper 
one is shipped to the Garfield, Utah, and El Paso, Tex., 
smelters. 


ORE CLASSIFICATION 


Definitions used in ore classification are given in the Gold and 
Silver chapter of this volume. Tables 6, 7, 8, and 9 show details of 
Colorado ores milled and smelted in 1951, by class of ore and by 
method of metal recovery. 
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1951, by class of ore or other source material, in terms of recoverable metal 


N dos Gold Sil 
um- | sold or o ver 
Copper Lead Zino 
Source ber of | treated (fine (fine. 
mines!| (short |ounces)| ounces) | (Pounds) | (pounds) | (pounds) 
tons) 
Te: 
Dry gold................ 48 116,081 | 28,362 6, 720 185 7, 588 |........-.. 
Dry gold-silver.......... 18 258,929 | 12,298 650,078 | 1,369,372 | 5,199,255 | 1,302, 985 
Dry silver............... 17 12, 751 377 217, 085 12, 768 395, 490 69, 962 
dE BEE 77 386,761 | 41,037 873,883 | 1,382,325 | 5,602,342 | 1,372, 947 
Copper.................. 4 659 28 9, 592 46, 105 28, 590 |........... 
A 56 22, 512 1, 743 154, 663 126, 913 | 3, 909, 422 304, 795 
QING A IN 11 322, 198 1, 983 216, 041 106, 615 | 8,568,055 | 58, 953, 160 
Zinc-lead 2. -............ 75 833, 699 | 57,243 | 1,498, 142 | 4,757, 537 | 42,022,001 | 50, 731, 918 
O ..------------ 124 | 1,179,068 | 60,997 | 1,878, 438 | 5,037, 170 | 54, 618, 068 |109, 989, 873 
Other “lode” material: 
Old slag: lead. ..........[.......- 11, 983 66 28, 267 |..........- 410, 800 |........... 
zinc-lead......|........ Bie — 7 ES assa E , 000 2, 000 
Old tailings, etc.3........|.......- 648 810 4, 978 4, 505 38, 790 63, 180 
Total A cases eases ee 12, 637 876 33, 266 4, 505 451, 590 65, 180 
Total “lode”” material 106 | 1,578, 466 | 102,910 | 2, 785, 587 | 6, 424,000 | 60, 672,000 |111, 428, 000 
Gravel (placer operations). . alil 18, 503 2,205 PERA EA AAA 
Total, all sources...... 217 | 1,578, 466 | 116,503 | 2,787,882 | 6, 424,000 | 60, 672,000 |111, 428, 000 


1 Detail will not add to totals because some mines produce more than one class of oro. 

2 Includes zinc-lead-copper ore, for which the Bureau of Mines Is not at liberty to publish separate figures. 

` Incude 415 tons gold mill cleanings, 38 tons lead mill cleanings, 31 tons lead tallings, 164 tons zinc-lead 
gs. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
ke by DES of recovery and type of material processed, in terms of recover- 
able meta 


Method of recovery and type of material | Gold (fine | Silver (Ane | Copper Zino 
processed ounces) ounces) (pounds) (pounds) 
Lode: 
Amalgamation: 
Eeer lan 21, 694 AIR A DEE 
Mill clean-up.......................... 96 ke AAA A A 
a A O aseeni 21, 790 se Per hrt: A AO v secre R 2A 
Oyanidation !................ 2... LLL... 14, 985 VDO" oos se EA A 
Total recoverable in bullion. ........ 36,775 AA A "ees 
—_— _ _- 
Concentration, and smelting of concen- 
AA IS 62,368 | 2,415,903 | 5,860,424 | 58, 695, 473 | 111, 344, 430 
Direct smelting: 
OVO AAA 2, 987 324, 708 559,071 | 1,524,937 18, 390 
Old slag 
A TNR 66 28,287 |............ 410,800 |............ 
EAS A O uuu eo cs ZL li aseypsstese 2, 000 2, 000 
Old tailings, oto.2............... LL... 714 4, 901 4, 505 88, 790 63, 180 
Total. A ete 3,707 | 357,957 | 563,570 | 1,976,527 83, 570 
JE TEUER 13, 593 2,995 |--euaezssios|cusenausctan|sucsceshPP EE 
Grand total....................... 116,503 | 2,787,882 | 6,424,000 | 60, 672,000 | 111, 428, 000 


1 Ore only; no old tailings, etc., processed by this method in Colorado in 1951. 
2 a 414 tons gold mill cleanings, 38 tons lead mill cleanings, 31 tons lead tailings, and 164 tons zinc- 
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TABLE 8.—Mine production of gold, silver, copper, lead, and sine in Colorado in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For material treated at mills 


ung e In | Concentrate shipped to smelters ! and recoverable metal 


Copper Lea 
(pounds) | (pounds) (pounds) 


Boulder........... EE, ase Suas 21,073 713} 120, 248 25,400) — 415,000|........... 
Chaffoee. .......... 6 12 71 18| | ss 458|.......... 38, 006 
Clear Creek....... 30, 023 604 253| 2,064| 1,092 84, 634 17, 667| 756,312 954, 000 

uster...........- 1 21 $903|.......... 10, 000 
Dolores........... 38, 808 100 24| 8,222 105|, 130,266;  100,000| 4, 351, 700| 5,046, 000 
Eagle............. 320, A wc 72, 356 774| 208, 507 77, 980 8,504 , 620| 58, 400, 000 
Gllpin............ 954 12 1 139 114 7 AAA 000 o. 
Gunnison......... 23, 276| -0-22-02 -- 4,217 02, 117,059 50, 000} 1, oon 710| 2,507, 610 
Hinsdale..........|  1600j|........|........ 4 94 14, 000 

ake.............. 171,280,  7,888| 3,667) 30,218| 10,835|  230,899| 303, 480/11, 254, 550| 16, 288 000 
Larimer. ...------| ` +] PAPA A  ..191........ SA O 16, 000 
Mineral........... 43, 583|........|]........ 3, 706 745| 168, 899 48, 752| 2, 151,000| 1, 784, 000 
Ouray............ O PA 6,043} 2,136} 113,730} 474,330) 2,229, 225| 2, 202, 000 
IL APP 1, 884 377 61 678 829 6, 981 , 380 , 000 520, 000 
Pitkin............ AA nia conan 157|........ 9, 581|.......... 58, 000 
Saguache......... 3, 272 90 119| 1,167 72 14, 686 49,770| 519,060 538, 000 
San Juan........- 243, 595|........|........ 13, 186}  9,882|  447,506| 1,096, 750| 8,990,955} 3,620,820 
San Miguel....... 487,639| 12,481; 5,518| 40, 22, 77 699, 550| 3, 578, 195/16, 284, 18, 456, 000 

ummit.........- , 16 102 11 2, 088 246 58, 662 9, 090| 1, 137, 875 892, 000 
Teller........-.... 112, 871; 15,078) 1,965) 2,057] 11, 969 7A AAA A EH 


—— | es | eS o | crore | op | n e RE a | aE 


Total: 1951..|1,546,801| 36,775| 11,727| 187,047, 62,368| 2, 415, 903| 5, 860, 424/58, 605, 473/111, 344, 430 
1950..]1,330, 705| 29,577| 13,648| 159, 203 71, 836| 2, 713, 963 5, 566, 15, 568 91, 456, 357 


mm 


BY CLASS OF MATERIAL TREATED 


Dry gold.......... 114, 904| 15,767| 2,169| 2,235) 12,432 4, 467 185 5,900]. ---------- 
Dry gold-silver... 247, 309 8 2| 7,618| 10,236| 442,980;  891,352| 5, 092, 245 aoe) 985 
Dry silver........ 10, A A 487 320; 144,754 11, 09 69, 962 
TARO AS 17, 989 4 2| 3,516 l, 056| 110, 607 93, 835| 2, 763, 203 302, 405 
Zinc.............. 322, 161 373 59 73, 056; 1,609) 215,824 106, 615 8, 566, 055| 58, 945, 160 
Z no eag eiis 833, 654| 20,527| 9,478 100, 235 36, 716) 1, 488, 371| 4, 757, 012/42, 003, 701| 50, 723, 918 

Mill cleanup 

(gold)........... 1 96 Af AA A A A O eatea us 


— MM | ns A A q  (( + _ 5  _ _RR RES 


Total 1951...|1, 646,801, 30,775| 11.727, 187,047| 62,368| 2, 415, 903| 5, 860, 424/58, 695, 473/111, 344, 430 


BY OLASS OF CONCENTRATE SHIPPED TO SMELTERS ! 


Dry RONG E 2,191) 12,354 3, 348 10 1, 920]. .........- 
Dry gold-sllver. ............................. 42 82 1, 335 55 2, 660|........... 
A onec euer ra ro RÀ use 4 2 A) ee | eee nee 
¡as AERA IN TEMO bce 5,358;  0,460| 164, 948 : 2,581,400, 317,700 63, 100 
Ded. A E UE Ed edu 54, 584} 36, 589) 2, 011, 517| 2, 457, 684/55, 114, 292 32, 018 
os EE 270 19 KE 64,623| 241,461/..........- 
Zino-l6ad A O b Ue 93 25 2, 720 4, 955 58, 390 36, 000 
Dry iron EE 1,328} 3,600 35, 790 14, 150| 1, 199, 804 2, 771 
Total to copper and lead plants........ 63, 870| 59,131| 2, 225,373] 5, 122, 877|56, 936, 270 
Zinc concentrates to zinc plants.............. 123,177| 3,237| 190,530] 737, 547| 1, 759, 203/111, alo 538 
DOUG EE 187,047} 62,368) 2,415, 903| 5, 860, 424/58, 695, 473/111, 344, 430 
MOBO AA a cuc es aEC 159, 203} 71,836| 2,713,963] 5, 566, 568/51, 415, 568| 91, 456, 357 


For footnotes, see end of table, 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal—Continued 


B. For material shipped directly to smelters 


me EE re EE EE A De e E EE EE 


Material Recoverable metal content 

p 

short) | Gold (fine | Silver (Ane | Copper | Lead Zinc 
ounces) | ounces) | (pounds) | (pounds) | (pounds) 


BY COUNTIES 


Total: 1951. ............ 91, 605 3, 767 357, 057 563,576 | 1,976, 527 83, 570 
1900... 5 esee 42, 039 9, 504 760, 928 715,432 | 2,508,432 95, 043 


BY COLA88 OF MATERIAL 


Dry ge 
BEE 87 163 Y ue 1,628 |............ 
Mill cleanings. ........... 414 578 OCU e HE, dente — 
Dry gold-silver. .............. 11, 530 2, 054 207, 096 478, 020 107,010 |............ 
Dry silver.................... 2, 148 57 72, 331 1, 343 131,190 |............ 
Copper. cicococioocansosoanaso 059 28 9, 502 40, 105 28, 600 |............ 
p MM) MM — o a | 
Lead: 
Crude ore................. 4, 523 683 35, 164 33,078 | 1,230,219 2, 890 
Mill cleanings. -.......... 38 93 , 031 1, 140 5,705 |.........--. 
Old ite EE 11, 983 66 28,287 |...........- 410, 800 |............ 
Old tallings..............- 31 2 485 5,565 |............ 
Total lead materials... . 16, 575 844 66, 712 34,703 | 1,658, 339 2, 390 
——————— pe —M— [—————— 
A See 37 1 canarios 2, 000 8, 000 
Pr —— —— Sennen M LAIA] 
Zinc-lead ..................... 
Crude ore................. 45 1 5265 18, 300 8, 000 
Old slag.............-...- Bll:zswsaeb —— 1 E PEA 2, 000 2, 000 
Old ta - NO 164 41 1,350 2, 880 27, 470 63, 180 
Total zinc-lead mate- 
el T ic lcd 216 42 1, 064 3, 405 47,770 73, 180 
` SE Br) | Ses | ees | ne 
Total 1961. ............. 31, 665 3,707 857, 957 663,576 | 1,976, 627 83, 570 


1 Excludes concentrates treated only by amalgamation and/or cyanidation. 
SÉ lead-silver-gold-copper concentrates recovered as byproducts in the beneficiation of fluorspar 
a nts. 
3 Includes zinc-lead-copper ore, for which the Bureau of Mines is not at liberty to publish separate figures. 
4 From zinc-lead-copper, zinc-lead, lead, and gold-silver ores. 
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TABLE 9.—Mine production of gold, silver, copper, lead, aná zinc in Colorado in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Quan- Gross metal content 


Class of material or 


Copper Lead Zinc 
) (pounds) | (pounds) | (pounds) 


A AA 2,191 | 12,354 3, 348 259 2 1T tese 
Dry gold-silver..........................- 42 82 1, 335 66 LITO |as-eesencs 
Dry Silvêr o cocesporsiian Ss 4 2 501 4... 45 96 
CODDO oscila 5, 358 6,460 | 164, 948 |2, 661, 214 529, 90 628, 998 
AN BS A See 54,584 | 36,589 |2, 011, 517 {3,098,003 |57, 402, 293 | 5, 690, 812 
Lead-copDer. EE 270 19 5, 214 80, 308 251, 018 
CA AA A 93 25 2, 720 5, 827 59, 399 45, 182 
Dry roh... 2 ue tee 1, 328 3, 600 35, 790 17, 249 | 1, 261, 657 88, 081 
'Total to copper and lead plants..... 63,870 | 59,131 |2, 225, 373 |5,862, 026 |59, 499, 208 | 6,576, 167 
Zine concentrate to zinc plants..........- 123, 177 4,473 | 260,954 | 977,091 | 2, 517, 789 |123, 805, 572 
Total: AM eed 187,047 | 63,604 |2, 486, 327 |6, 840,017 |62, 016, 997 |130, 381, 739 
A m eee esau 159, 203 | 72,862 |2, 776, 232 |6, 281, 368 |54, 324, 138 |107, 142, 787 


ORE, ETC., SHIPPED DIRECTLY TO SMELTERS 


Dry gold 
A RE 87 163 84 133 1, 736 832 
Mill clean-up......................... 414 578 320 105 2,892 |........... 
Total gold materials...........-.... 501 741 404 238 4, 628 832 
Dry gold-silver..........................- 11, 530 2,054 | 207,096 | 558, 020 116, 270 |........... 
Dry SUVer 222b e cEeucos asada 2, 148 57 72, 331 1, 685 136, 778 4,146 
EIERE 659 28 9, 592 46, 907 47, 664 |..........- 
Lead: 
Crude oe... 4, 523 683 35, 154 41, 734 | 1, 286, 337 87, 578 
ill cleanings- ......................- 38 93 3, 031 1, 475 6, 162 
TQ tallar. ooo risa 31 2 260 604 5, 788 5, 420 
Old E CT C 11, 983 66 28, 267 |.......... 427,938 |......-..... 
Total lead materials. ............... 16, 575 844 66, 712 43,813 | 1,726, 225 93, 088 
Een ee te he DM Ee 37 1 158 AAA 3, 056 9, 756 
Zinc-lead: 
Crude e EE 45 1 293 615 18, 892 10, 079 
Old tailings..........................- 164 41 1, 350 3, 387 27, 944 78, 973 
IE EE 8 AA 21 6 2, 040 2, 500 
Total zinc-lead materials............ 215 42 1, 664 4, 008 48, 876 91, 552 
Total: 105) oracion tada 31, 665 3,767 | 357,957 | 654,671 | 2,083, 497 199, 374 
10504. csscona sis ia 42, 039 9,564 | 760,928 | 795,238 | 2, 779, 690 255, 587 


1 From zinc-lead-copper, zinc-lead, lead, and gold-silver ores. 
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REVIEW BY COUNTIES 
ADAMS _ 


Placer gold was recovered as a byproduct in sluices at 6 sand 
and gravel plants on Clear Creek northwest of Denver. 


BOULDER 


The production of gold in Boulder County in 1951 was the lowest 
since 1945, but that of silver was the largest since 1922. The copper 
and lead output was recovered as a byproduct of gold, silver, and 
fluorspar mining. No zinc was recovered from Boulder County ores 
in 1951; production in 1950 was 3 tons. 

The old Caribou mine in the Grand Island district, reopened in 
1947 by the Consolidated Caribou Silver Mines, Inc., produced most 
of the county output of silver in 1951. 

At Jamestown the Ozark-Mahoning and General Chemical com- 
panies recovered lead-silver-gold-copper concentrate as a byproduct 
in the beneficiation of fluorspar. The Cash mine at Gold Hill and 
the Franklin (Wood Mountain) and Nancy mines at Sugarloaf, for- 
merly substantial gold producers, shipped some ore during the first 
few months of 1951. 

CHAFFEE 


At the Mary Murphy mine in the Chalk Creek district, an important 
producer in the past, S. E. and W. E. Burleson erected a new building, 
reconditioned other buildings and old mine workings, and did some 
stoping between the 1,400- and 1,300-foot levels; ore shipped in 1951 
totaled 252 tons containing 28 ounces of gold, 465 ounces of silver, 
26,906 pounds of lead, 1,864 pounds of copper, and 50,207 pounds of 
zinc. | 

CLEAR CREEK 


The Mendota-Frostberg and Terrible-Dunderberg mines at Silver 
Plume and the Stevens mine and dump in the Argentine district each 
produced considerable zinc-lead ore in 1951. ost of the ore was 
treated in the Silver Spruce and Black Eagle mills near Idaho Springs, 
but part of the Terrible-Dunderber ore was shipped to the Resurrec- 
tion mill at Leadville. In the Trail Creek district the Montana Mining 
& Development Co. mill on the Lamartine property treated dump ore 
containing gold, silver, and some lead. The Nabob mine near Lawson 
shipped high-grade silver-lead ore, and the Franklin near Idaho 
Springs shipped zinc-lead-silver-gold ore. Gold output from the Dixie 
mine near Idaho Springs was less than in 1950. The mill of Front 
Range Mines, Inc., at Dumont treated company ore from the Mattie- 
King Solomon group in Clear Creek County and the Strong in Teller 
County and custom ore from three mines in Boulder County. Explora- 
tion projects with Government participation in financing on a 50-50 
basis under a Defense Minerals contract were carried on at the Grizzly 
mine and the Burleigh tunnel. 
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CUSTER 


In 1951 the Defender Mining Co. sank 80 feet of shaft and drove 
396 feet of drifts at the Defender mine at Silver Cliff and shipped 264 
tons of lead-zinc-silver ore. 


DENVER 


George W. Baugh sold some gold recovered in testing placer-mining 
equipment on Platte River. | 


DOLORES 


All of the Dolores County output of gold, silver, copper, lead, and 
zinc in 1951 came from the Pioneer (Rico) district. The Rico Árgen- 
tine Mining Co. group, equipped with a 135-ton mill, operated con- 
tinuously, and its production (chiefly zinc, lead, and silver) was much 
larger than in 1950, when operations in the first half of the year were 
confined mostly to development. Lead-silver ore from the Forest- 
Wedge group and zinc-lead-silver ore from the Union Carbonate were 
shipped direct to smelters. The St. Louis mine produced some high- 
grade gold ore. 


EAGLE 


Red Cliff (Battle Mountain) District.—This District contributed the 
entire Eagle County output of the five metals in 1951. The Eagle 
mine of the New Jersey Zinc Co., Empire Zinc Division, at Gilman, 
operated continuously and at a higher production rate than in 1950. 
The mill is completely underground, in an excavation cut in granite 
in Eagle Canyon, and has a capacity exceeding 1,000 tons daily. The 
principal ore bodies occur as replacements in a flat-dipping bed of 
limestone. They are generally massive, with a core of iron-copper- 
silver-gold ore surrounded by an outer layer of zinc-lead ore. The 
zinc-lead ore is treated in the mill, and the iron-copper-silver-gold ore 
is shipped crude to smelters. The mine is opened by a main haulage 
tunnel on the 16th level (with its portal at the ore bins in Eagle 
Canyon), a vertical service shaft bottomed on the 16th level, raises 
from the 16th level, and a series of inclines from the 16th to the 24th 
levels. The entire operation is completely mechanized. Electric 
battery motors are used for underground haulage. 


FREMONT 


Some material containing zinc, lead, and silver was shipped from a 
slag dump at Florence. 
GARFIELD 


A car of zinc-lead-silver ore shipped late in 1950 from the Sunshine 
mine 15 miles north of Rifle was credited to 1951 production. 


GILPIN 


Mining in Gilpin County in 1951 was confined to small-scale 
operations. The producing properties were the West Notowa 
dump, Smith (Lone Star) group, We Got Em mine, and several sm 
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placers. A lead-zinc exploration project was undertaken at the 
Gilpin-Eureka-Essex group, with Government participation under a 
Defense Minerals contract. 


GUNNISON 


The Callahan Zinc-Lead Co., Inc., operated its Akron-Erie group 
and 100-ton mill at Whitepine and was a steady shipper of zinc and 
lead-silver concentrates. Exploration was expanded under a Defense 
Minerals contract, providing joint financing by the company and the 
Government on a matching-funds basis. At the Keystone mine near 
Crested Butte the Park City Consolidated Mines Co. and the American 
Smelting € Refining Co. carried on development throughout the year; 
the ore removed in development was stockpiled at the mine. The 
Crested Butte Mining & Milling Corp. Daisy group, Slate River 
Mining Co. Macawber mine (reopened after having been idle for a 
long period), and Evans Basin Mining Co. Chautauqua mine shipped 
zinc-lead-silver ore, and the Star mine at Tin Cup (worked by John 
Lambertson) shipped lead-silver ore. The Kanarado Mining & 
Development Co. acquired the old Carter gold mine near Ohio and 
worked on remodeling the mill for handling sulfide ores containing 
lead and zinc. 

HINSDALE 


At the Ute and Ulay property in the Galena district the Colorado 
Standard Lead Zinc Mines, incorporated December 11, 1950, worked 
in 1951 on mine development, reconditioning old mine workings, 
repairing and rapio vine the flotation mill, and installing a Diesel- 
electric power plant. The county output of ore, totaling 211 tons, 
came from the Yellow Medicine, Hoosier Boy, and Gold Quartz mines. 


JEFFERSON 


On Clear Creek east of Golden, W. B. Kerkling operated a placer 
mine, and several sand and gravel plants recovered gold as a byproduct. 


LAKE 


California (Leadville) District.—Nearly all the Lake County output 
of the five metals in 1951 came from the Leadville district. The 
bulk of the ore was produced by the Resurrection group of mines, 
Operated since 1942 by the Resurrection Mining Co. The mine is 
opened by a 1,323-foot vertical shaft, six levels, and a 4-mile tunnel 
(old Yak) which intersects the shaft. The ore was concentrated in 
the company 600-ton selective-flotation mill, which also handled 
custom ores from Chaffee, Clear Creek, Custer, Gilpin, Lake, Park, 
Saguache, and Summit Counties. 

he Arkansas Valley smelter of the American Smelting & Refining 
Co. operated continuously. The smelter treats lead, lead-copper, 
lead-copper-gold-silver, and gold and silver ores and concentrates 
purchased from operators in nearly all the active mining districts of 
Colorado and concentrates, residues from zinc smelters, and other 
material from outside the State. Receipts of purchased material in 
1951 totaled 110,160 tons compared with 101,701 tons in 1950. 
Besides operating its smelter, the company continued its development 
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project in the Ibex-Sunday area at Leadville; ore produced in develop- 
ment was shipped to the Resurrection mill. 

Other producers at Leadville included the Dolly B, Fortune, New 
Monarch, and Valley mines and several dumps. 

The Leadville drainage tunnel, an unfinished World War II project 
of the Bureau of Mines on which driving was resumed September 20, 
1950, with the Utah Construction Co. as contractor, had been ad- 
vanced during 1950 from 6,600 feet from the portal to 7,440 feet 
as.of December 20, 1950; at the end of December 1951 it had been 
lengthened to 10,730 feet. In addition, 291 feet had been driven 
on a Downtown lateral, 191 feet on a lateral connecting the tunnel 
with the Hayden shaft (which was reconditioned by the Cadwell 
Mining Co. in the course of an exploration project), and 36 feet on 
the Robert Emmet lateral. The peak flow of water from the tunnel 
was 3,765 gallons per minute on July 5; the flow at the end of Decem- 
ber was about 2,580 g. p. m., SC accumulated water in workings 
above the tunnel level in the Carbonate Hill and Freyer Hill basins 
was being drained at a satisfactory rate. 


LARIMER 


The Black Hawk No. 1 and No. 2 claims in the Prairie Divide 
district, under development by Cherokee Mines as a source of uranium, 
-had an incidental output of 55 tons of zinc ore in 1951. 


MINERAL 


All the output of metals from Mineral County in 1951 came from 
the Creede district. The Emperius Mining Co. continued to operate 
lts large group of mines and 120-ton flotation mill. Ore produced 
totaled 45,230 tons. Other district output comprised 98 tons of 
high-grade silver-lead ore from the Phoenix mine and 94 tons from 
the Solomon group. 

OURAY 


The Camp Bird mine in the Sneffels district, equipped with a 125- 
ton flotation mill, is the principal producer of metals in Ouray County. 
The mine, operated by King Lease, Inc., has been a steady producer 
since it was reopened by Joseph King in 1926; it was also very produc- 
tive from 1896 to 1916. 

There were 16 other small-producing mines and prospects in Ouray 
County in 1951. The American Zinc, Lead & Smelting Co. continued 
to buy ore for treatment in its custom flotation mill at Ouray. The 
Bachelor Development Co. worked on an exploration project, financed 
by the company and the Government on a 50-50 basis under a Defense 
Minerals contract. ee 


The South Platte Dredging Co. continued to operate its electrically 
powered connected-bucket dredge on South Platte River near Fairplay 
and ranked fourth in the State in gold production in 1951. The only 
other substantial metal producer in Park County was the Buckskin 
Joe Mines, Ltd., which worked the Phillips group in Buckskin Gulch 
ano ads gold-zinc-lead-silver ore to the Resurrection mill at 

eadville. 
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PITKIN 


The Midnight Mining Co. operated its Midnight silver-lead-zinc 
mine at Aspen and ran the mill occasionally. Herron Bros. shipped 
some silver-lead ore from the Henry Clay group. | 


SAGUACHE 


Operators in Saguache County shipped their ore to custom mills 
and smelters outside the county. The Antoro mine at Bonanza, 
operated since 1947 by S. E. and W. E. Burleson, shipped 2,696 tons 
of ore. The Rawley mine and five other small producers together 
shipped 1,255 tons of ore during the year. 


SAN JUAN 


The Shenandoah-Dives Mining Co. continued in 1951 to operate as 
a unit its Shenandoah-Dives-Mayflower consolidated group of claims 
and the leased Silver Lake group; ore produced was treated in the 
company 700-ton mill. Since the company began large-scale mining 
in 1928 it has mined and milled 4,034,797 tons of gold-silver-lead- 
copper-zinc ore on company account (to the end of 1951) and in addi- 
tion 147,772 tons of custom ore mined by other operators. Company 
ore milled in 1951 totaled 196,097 tons and custom ore 26,118 tons. 

The Lead Carbonate mine and 50-ton mill operated throughout the 
year. The Old Hundred Gold Mining Co., operating the Gary Owen- 
Old Hundred group, was a substantial producer of ore, part of which 
was shipped to custom mills and part of which was treated in the 
reconditioned company mill put in operation in July. Other pro- 
ducers of more than 1,000 tons of ore, in order of tonnage of ore 
shipped, were the Pride of the West mine, Green Mountain (mine and 
dump), Columbus, Galena Queen, Silver Ledge, May Day, Great 
Eastern-Sioux City, and Little Nation. A total of 2,842 tons of ore 
and clean-up material was shipped from 17 mines, prospects, and 
dumps and a mill site (not counted as a mine) that produced less than 
1,000 tons each during the year. 


SAN MIGUEL 


San Miguel County again ranked first in the State in production 
of gold, silver, copper, and lead and second in zinc. Most of the out- 
put came from the Upper San Miguel district, reviewed separately 
In the next paragraph. However, the Silver Bell group in the Ophir 
district, operated since 1946 by the Silver Bell Mines Co., continued 
to be a substantial producer of gold-silver-lead-copper ore. The 
capacity of the mill, formerly 150 tons daily, was raised to 175 tons, 
and a tungsten concentrating section was nearly completed in 1951. 
The company also purchased the Carbonero mine and began pre- 
paring it for operation. The Andrus group in eastern San Miguel 
County shipped some ore in 1951. 

Upper San Miguel District.—The Idarado Mining Co. increased the 
tonnage of ore mined from its Treasury Tunnel-Black Bear-Ajax group 
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for the sixth consecutive year and continued its extensive exploration 
and development campaign. The ore carries zinc, lead, gold, silver, 
and copper and is treated in the company 750-ton mill at the portal of 
the 12,000-foot Treasury tunnel, which extends from the mine workings 
into Ouray County. Products of the mill are zinc concentrate, lead 
concentrate, and copper concentrate (all enriched by gold and silver), 
ane deier bullion (obtained by amalgamating a jig hutch 
roduct). 
i Telluride Mines, Inc., operated its Smuggler Union-Montana group 
and 600-ton mill at about the same crude-ore tonnage rate as in 1950. ` 
'The mill products were high-grade gold-lead-silver jig concentrate, gold 
bullion (obtained by amalgamating jig concentrate), flotation lead- 
gold-silver-copper concentrate, and flotation zinc concentrate. Com- 
pletion of the ore pass connecting the new 7,000-foot mill-level tunnel 
with the mine workings 1,100 feet above permitted underground 
transportation of the ore to the mill instead of surface haulage by 
acria tram as in the past. Mechanization of mining has been virtually 
completed. 
SUMMIT 


The largest individual producer in Summit County in 1951 was the 
Wellington mine &t Breckenridge, which shipped 3,273 tons of ore. 
The next-largest producers were the Sts. John mine at Montezuma, 
with 2,326 tons; Chautauqua, with 953 tons; Allen Emory, with 734 
tons; and Silver King, with 443 tons. 


TELLER 


Cripple Creek District.—Metal mining in Teller County is confined 
to the Cripple Creek gold district. Nearly all the ore produced in 
1951 was treated in the new 1,000-ton Carlton custom mill of the 
Golden Cycle Corp. "This mill was built to replace the old Golden 
Cycle mill at Colorado Springs as a market for Cripple Creek ore and 
began treating ore on a commercial basis early in April 1951. It was 
designed to include the latest improvements in methods of ore handling 
and gold recovery applicable to Cripple Creek ore. Several months 
of operation at less than rated capacity were required to test and 
adjust equipment and make changes and additions found necessary to 
achieve the best results throughout the mill, some sections of which 
use processes being applied commercially to Cripple Creek ore for the 
first time. The continued rise in wages and cost of materials, with no 
change in the domestic price of gold, retarded reopening of some mines 
that were shut down in 1949 to await completion of the mill and led 
to the closing of several of the mines that did reopen. 

The principal district producers in 1951 were the Ajax mine (Golden 
Cycle Corporation), Cresson, United Gold Mines group (mine and 
dump ore), Strong (Front Range) mine, Tenderfoot-Mollie-Kathleen 
group, El Paso group (mine and dump ore), and Stratton Estate 
(Chicago Tunnel). About 24 other mines and dumps shipped some 
ore to the Carlton mill. 


Georgia, North Carolina, and Tennessee 


Gold, Silver, Copper, Lead, and Zinc 


(MINEGREPORT) 
By Robert W. Metcalf 


A 
GENERAL SUMMARY 


RODUCTION of copper and zinc in Tennessee was higher in 1951 . 
p than in 1950, whereas output of gold, silver, and lead in that State 
declined. Georgia produced a negligible quantity of gold, and 
North Carolina, which last ter any of the metals discussed in 
this chapter in 1949 (gold only), did not produce any of these metals. 
None of the other States in Region VII of the Bureau of Mines! 
have produced any of these metals since 1946. 

The increased production of zinc and copper was due principally to 
an active operating year uninterrupted by major strikes. Contribut- 
ing factors were augmented defense expenditures and an expanding 
level of business activity. 

Data shown for output of recoverable copper in Tennessee include 
outputs for Pennsylvania and Vermont, to avoid disclosure of indi- 
vidual company operations. All tonnage figures reported herein are 
short tons and “dry weight"—that is, they do not include moisture. 
de prices for calculating the value of metal production are shown in 
table 1. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Bllver 2 
Gold ! (per Copper? | Lead ? (per | Zinc! (per 
Year fine ounce) O (per pound) Aw pound) 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. | 
ae reed Da proe for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1947 for 
purposes). 
3 Yearly average weighted price of all grades of primary metalsold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


1 Region VII (Southeastern) of the Bureau of Mines is composed of the following States: Tennessee, North 
Oarolína, Soutb Carolina, Georgia, Alabama, Mississippi, and Florida. 
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Annual figures for the 5 years ended with 1951 and data showing 
the production of gold, silver, copper, lead, and zinc by months, in 
terms of recoverable metal, are given in tables 2 and 3. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Georgia and 
Tennessee in 1951, by months, in terms of recoverable metal ! 


Gold 3 Silver 2 SE 3 Lead 2 Zino 2 
S 


Month (fine (flne ort (short (short 
ounces) ounces) tons) tons) tons) 

EEN 9 2, 080 1, 249 |...........- 3, 281 
IA A EE 9 2, 080 1, 043 1 , 806 
CT EEN 9 2, 080 1, 364 1 3, 378 
AD roscar tcs ds 9 2, 080 1, 454 1 2, 934 
Beete ee 9 2, 080 1, 342 1 3, 453 

A A A thee PME MEAT 9 2, 080 1,378 1 3, 505 
tr A EE 9 2, 080 1, 259 4 3, 244 
A EE 9 2, 080 1, 363 1 3, 416 
Septem AAA A 12 2, 080 e 1 3, 007 
OOCODER A A A 9 2, 080 1, 487 1 3, 417 
IN A 9 2, 080 1, 435 1 3, 436 
o A 9 2, 080 , 1 2, 962 
o A O OA Ud 111 24, 960 16, 140 14 38, 639 


1 Mine production comprises ore, gravel, or other mineral material sold or treated and metal recovered 
as na gold or as bullion from cyanidation or amalgamation and the estimated recoverable metal (or 
gross metal as indicated) contained in concentrates, ores, tailings, and other mineral materials shipped 
directly to smelters or sold to ore buyers within the year. 

2 All from Tennessee, except for 3 ounces of gold produced in Georgia in September. Data for Tennessee 
for gold and silver are estimated. 

3 re for Pennsylvania, Tennessce, and Vermont; combined to avoíd disclosing individual company 
operations. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Georgia, 
North Carolina, and Tennessee, 1947-51, in terms of recoverable metal ! 


Mines producing SCHER ore Gold (lode) Silver (lode) 
AAA BON On EA 
Year Kee E $i 
shor ine e 
Lode Placer tons) ounces Value ounces Value 
lr EE I4 A 2, 149, 010 379 | $13, 265 79, 160 $71, 640 
II a e l8 usais , 202 175 6, 125 39, 695 35, 926 
Lu WEE 14 2 | 2,179, 118 2 202 27,070 41, 833 37, 861 
1950 AAA AA ocue see l4 EE 2, 255, 9 160 , 600 39, 958 ; 
NOG BEE 14 EE 2, 514, 079 111 ^ 24, 960 22, 590 
Copper ! Lead Zino 
e sm cc Total 
Year value ! 
Short tons Value Bhort tons Value Sbort tons Value 
E -------- 12, 686 | $5, 328, 120 22 $6, 336 31, 212 | $7, 553, 304 | $12, 972, 665 
1948.............. 14, 248 | 6,183, 632 |............].-.........- 29, 524 | 7,853,384 | 14,079, 067 
1949.............- 13,449 | 5, 208, 90 257 81, 212 , 788 ,387, 424 | 12,812, 473 
1950.............. 14, 497 | 6,030, 752 113 30, 510 35, 326 | 10, 032, 584 | 16, 135, 610 
1951.............. 16,140 | 7,811,760 14 4, 844 38, 639 | 14,064, 506 | 21, 907, 675 


1 Data for copper in Pennsylvania and Vermont included with Tennessee to avoid disclosing individual 
company operations. The only production for North Carolina during thejyears shown here was 18 ounces 
of gold valued at $455 in 1949. . 

2 Includes 27 ounces of placer gold valued at $945. No placer gold reported in other years shown. 


Gold.—Most of the gold produced in southeastern United States is 
recovered as a byproduct from slimes in the electrolytic refining of 
copper. In 1951 production from Georgia and Tennessee in this 
eon was 111 fine ounces compared with 160 ounces in 1950. One 
gold mine was operated in Georgia during 1951 and produced 3 fine 


ounces. The output of this mine constituted all the production from 
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gold ores in the region. No gold from placer operations was marketed 

during the year. As for many years, byproduct gold was obtained 

E copper ores from the Tennessee Copper Co. mines, Polk County, 
enn. 


TABLE 4.—Mine production of gold in Southeastern region,! 1799-1951 


State Period | Fine ounces Value 
A GON nea A 1830-1951 49, 495 $1, 198, 985 
BECHER CIC AN ES ate ne DIE NA MR 1830-1951 870, 663 18, 089, 052 
N SE: EE EE 1799-1951 1, 164, 601 , 208 
South Carolina.................-_......---..----------- PNE 1829-1051 318, 801 7, 562, 125 
gn A EEN 1831-1951 21, 363 512, 835 
DA el 1799-1951 2, 425, 423 51, 691, 295 


1 Bureau of Mines, Region VII. 


Silver.—All the silver produced in 1951 was recovered as a byproduct 
of copper ore mined in Tennessee. Silver recovered in this manner 
was 24,960 fine ounces, or 38 percent less than the 39,958 ounces 
reported in 1950. 

Copper.—Output of copper in Pennsylvania and Vermont is included 
with that of Tennessee to avoid disclosure of individual company 
operations. Tennessee production was by the Tennessee Copper 
Co. (Pennsylvania and Vermont output was reported by Bethlehem 
Steel Co. and Vermont Copper Co., respectively). Combined output 
in Pennsylvania, Tennessee, and Vermont in 1951 totaled 16,140 
short tons, an 11-percent increase over 1950. Copper production in 
each of these States in 1951 was somewhat larger than in 1950. The 
metal-mining industry in Tennessee was not seriously affected by 
labor strikes, and operation was virtually continuous during the year. 

Lead.—A small quantity of lead ore was produced in 1951 by the 
Appalachian Zinc Co. from mines near Embreeville, Tenn. Small 
amounts of lead were recovered in 1951 as a byproduct of the smelting 
of zinc concentrates produced in Jefferson, Knox, and Polk Counties 
Tenn. Lead output in 1951 totaled only 14 short tons compare 
with 113 tons in 1950. 

Zinc.—Tennessee was the only State in the Bureau of Mines, 
Region VII, producing zinc. Production increased 9 percent in 1951 
to 38,639 short tons compared with 35,326 tons in 1950. An extremely 
active year, virtually uninterrupted by strikes or work stoppages, 
contributed heavily to this rise in output. The leading producers in 
1951 were The American Zinc Co. of Tennessee (operating the Mascot 
No. 2, Jarnagin, Grasselli, and Athletic mines), Universal Explora- 
tion Co., and The Tennessee Copper Co. 


MINING AND METALLURGICAL INDUSTRY 


Nearly all the ore (no tailings were reported as treated) in Ten- 
nessee was treated at concentration mills at or near the mines and 
shipped to smelters, refineries, or oxide plants. Of the total of 
2,514,079 short tons of material mined in this State and Georgia, 
2,513,847 tons was treated initially at a concentration mill, and 232 
tons was shipped direct to smelters. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Georgia and 
Tennessee, in 1951, by States, in terms of recoverable metal 


` Gold (lode) Silver (lodo) 
State Maueiag | Ore (short 
(lode) Fine ounces} Value |Fine ounces] Value 
Georgia....................... 1 5 3 L3 1008 AA REENEN 
‘Tennessee. ._....-.....-...--- 13 2, 514, 074 108 3, 780 24, 960 $22, 590 
Total caia 14 2, 514, 079 111 3, 885 24, 060 22, 590 


$105 
Teonnessee....------------------ 116, 140 |1$7, 811, 760 14 $4, 844 | 38, 639 |$14, 064, 596 | ! 21, 907, 570 


eee | a | | a a, X a | EE 


Tolalozascóconnscónicass 116, 140 | 17,811, 760 14 4,844 | 38,639 | 14,064, 596 | 1 21, 907, 675 


1 Data for copper in Tennessee include output in Pennsylvania and Vermont to avoid disclosingindividual 
company operations. 


TABLE 6.—Mine production of gold, silver, copper, lead and zinc in Georgia and 
Tennessee in 1951, by class of ore, in terms of recoverable metal ! 


Material 
Gold Silver | Copper | Lead | Zino 
oo tes eee (fine (fine (s Led (short (short 
(short tons)| QUnces) | ounces) | tons) | tons) | tons) 


Gold ore (Georgia) ............... 


Copper ore (Tennessee) . .... ...--- 108 | 24,960 | 310,140 |......--|laao ana 
Zinc ore (Tennessee) .............]| | 71] 1,369,128 |..........]..........|..... ae 0 ka 639 
Leadore(Tennessee).............| | 1] |  232939]|..........]..........|..........] 4]........ 

Total, all sources..........- 111 24,960 | 216, 140 14 | 38,639 


1 Definitions used ín ore classification are given in the Gold and Silver chapter of this volume. 

2 Data for copper in Pennsylvania (from magnetite-pyrite-chalcopyrite ore) and Vermont included with 
Tennessee to avoid disclosing individua! company operations 

3 anod om Tennessee copper ore included with that from gio ore to avoid disclosing individual company 
operations. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zine in Georgia and 
Tennessee in 1951, by method of recovery and type of material processed, in 
terms of recoverable metal 


Gold Silver | Copper | Lead | Zinc 
Method of recovery and type of material processed 1 (fine (fine (short | (short | (short 
ounces) | ounces) tons) tons) | tons) 


ESR | RE EERE [| A | nn || e 


Amalgamation .........---.22-.-2 22020 e AAA PE O EE 
Concentration and smelting of concentrates.............. 108 24,960 | 216, 140 10 | 38, 567 
ii A A A ASS EE 4 72 

Total NEN Ee 111 24,960 | 216,140 14 | 38,639 


1 an ore; no other lode material processed or placer recovery in 195 
eat ennsylvania and Vermont production included with Een to avold disclosing individual opera- 
ons, 
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The methods of treatment used in the mills and other operating 
details are given in the Review by States that follows. 

Active smelters and refineries that treated primary materials pro- 
duced in Tennessee include copper plants at Copperhill, Tenn., and 
Laurel Hill, N. Y.; a lead plant at Herculaneum, Mo.; and zinc plants 
at Fort Smith, Ark., Danville, East St. Louis, La Salle, and Depue, 
111.; Donors, Josephtown, New Castle, and Palmerton, Pa.; and 
Columbus, Ohio. 


REVIEW BY STATES 
GEORGIA 


Gold has been mined intermittently in Georgia for many years. 
Production generally has been small. In 1951 the operation of one 
lode-gold mine was reported in Gwinnett County near Buford. A 
little over 3 ounces of gold was recovered. | 


NORTH CAROLINA 


No production of gold, silver, copper, lead, or zinc has been reported 
from North Carolina since 1949, when small amounts of both lode and 
placer gold were recovered. 


TENNESSEE 


Copper and zinc output from Tennessee mines in 1951 rose 11 and 9 
percent, respectively, compared with 1950. Gold, silver, and lead 
output decreased 33, 38, and 88 percent, respectively. Production 
was reported by 6 companies from 13 mines. Augmented metal out- 
put in 1951 was accompanied by an 11-percent increase in total tonnage 
of ore produced compared with 1950. Gold and silver are produced as 
byproducts of copper-zinc mining in Tennessee. These metals are 
virtually unassayable in the original ore and are allowed to accumulate 
in the copper smelter and the copper sulfate circuit, usually for several 
months, until there is enough to warrant casting high-gold-silver- 
copper anodes for shipment to an electrolytic refinery. Because of the 
practice of allowing gold and silver to accumulate for several months, 
the monthly and annual mine-production rates of these two metals 
are estimated. As in 1949 and 1950, lead was produced as a result of ` 
prospecting and exploration near Embreeville, Washington County, 
and not from regular mining. The decreased output of [ond therefore 
was not significant. 

The American Zinc Co. of Tennessee operated 3 mines in Jefferson 
County (Athletic or Mossy Creek, Grasselli, and Jarnagin) and 1 in 
Knox County (Mascot No. 2). All ore was beneficiated at the com- 
pany mill at Mascot. Custom ore from the Universal Exploration 
Co. also was treated during 1951. Concentrates from this mill were 
shipped to five smelters or oxide plants. 'The American Zinc Co. 
reported the discovery of a large deposit of zinc ore in the same general 
area as its other mines, and a new mine was under development in this 
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area at the end of the year. Development at the mines of the Ameri- 
can Zinc Co. of Tennessee included 4,287 feet of drift and 46,139 feet 
of diamond drilling at the Mascot No. 2; 413 feet of drift and 2,417 
feet of diamond drilling at the Jarnagin; 2,262 feet of drift, 3,619 feet 
of diamond drilling, and 9,610 feet of churn drilling at the Grasselli; 
and 377 feet of drift at the Athletic. 

The Tennessee Copper Co. operated five mines in Polk County 
throughout 1951—the Boyd, Burra Burra, Calloway, Mary, and 
Eureka. Development during the year included 1,430 feet of shaft, 
13,719 feet of drifts, 4,967 feet of raises, and 15,674 feet of diamond 
drilling. Ore is initially beneficiated at the company London and 
Isabella flotation plants, which have a daily capacity of 3,200 tons. 
Copper, zinc, and iron concentrates were recovered by bulk flotation, 
followed by three stages of selective flotation. Zinc concentrates were 
shipped to smelters or oxide plants for further refining. Copper con- 
centrates were converted to blister copper in the company 150-ton 
reverberatory furnace and cast chiefly as shot copper for the manu- 
facture of copper sulfate. 

In Jefferson County the Universal Exploration Co. operated the 
Davis-Bible group of mines. Ore was beneficiated in its 800-ton-per- 
day flotation mill. The company was reported to be expanding its 
mine and mill capacity at Jefferson City to 1,700 tons per day. Addi- 
tional flotation capacity included sixteen 56-inch flotation machines. 
Mine development included 493 feet of shaft, 4,147 feet of drift, 
18,581 feet of diamond drilling, and 2,063 feet of churn drilling. Most 
of the ore was treated at the company mill, but some ore was shipped 
to the Mascot mill of the American Zinc Co. of Tennessee. 

The Appalachian Zinc Co. was reported to have shipped some zinc 
ore from near Embreeville. * According to smelter returns, two other 
operators produced some zinc ore, including small shipments of car- 
bonate ore from near Jefferson City. The Appalachian Mining & 
Smelting Co. had not yet begun active operations by the end of the 
year at its lead and zinc properties near Embreeville. 

Small amounts of lead were recovered by the Athletic Mining & 
Smelting Co., Fort Smith, Ark., in smelting zinc concentrates produced 
by the Tennessee Copper Co. The Donora (Pa.) smelter of the 
American Steel & Wire Co. recovered small values in lead from zine 
ores produced both by the American Zinc Co. of Tennessee and 
Universal Exploration Co. In addition, some lead ore was mined 
by the Appalachian Zinc Co. from the Embreeville area. 


Idaho 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Philip B. Dettmer 


A 
GENERAL SUMMARY 


OPPER was the only metal of the five nonferrous metals to show 
an increased output in 1951 (3 percent). This was due chiefly 
to the opening of the Blackbird-Chicago mine in Lemhi County 

by the Calera Mining Co., which added 295,000 pounds recoverable 
copper to the State copper total, as well as a substantial quantity 
of cobalt. Lead, zinc, silver, and gold—the principal metals mined 
in Idaho—each declined in 1951 output. Lead production dropped 
from 100,025 tons in 1950 to 76,713 tons in 1951, a decline of 23 
percent; zinc from 87,890 tons in 1950 to 78,121 tons in 1951, a decline 
of 11 percent; silver from 16,095,019 ounces in 1950 to 14,748,188 
ounces in 1951, a decline of 8 percent; and gold from 79,652 ounces 
in 1950 to 45,064, a decline of 43 percent. 

The total value of the five metals produced in 1951 was $70,953,653, 
an increase of only 1 percent despite advances in market prices of 
copper, lead, and zinc. The total value of the gold output was 
$1,577,240, 2 percent of the State total value; silver $13,352,231 (19 
percent); copper, $1,045,440 (2 percent); lead, $26,542,698 (37 per- 
cent); and zinc, $28,436,044 (40 percent). The State remained the 
largest producer of silver in the United States and was exceeded only 
by Missouri in lead production and by Montana in zinc output. 
About 92 percent of the State silver, 87 percent of the copper, 92 per- 
cent of the lead, and 96 percent of the zinc came from the Coeur 
d'Alene region of Shoshone County; the remaining silver, lead, and 
zinc came largely from the Warm Springs district of Blaine Count 
ane the remaining copper from jthe Blackbird district of Lem 

ounty. 

About 44 percent of the State gold output in 1951 came from the 
Yellow Pine mine in the Yellow Pine district, Valley County; the 
remainder came largely from a lode mine in the Middle Boise district, 
Elmore County, and dredging operations in the Yankee Fork district, 
Custer County, and the Boise Basin district, Boise County. 

All tonnage figures are short tons and “dry weight’’; that is, they 
do not include moisture. 

The value of the metal production reported herein has been calcu- 
lated at the prices given in table 1. 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver. July 1, 1946, to date: $0.9050505 ($0.905 used in 1047 for 
calculating purposes). 

3 Yearly average habia hogs price of all grades of primary metal sold by producers. Price in 1947 includes 


bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1951, by months, in terms of recoverable metal ! 


Gold Silver Copper Lead Zinc 


Month (fine (fine (short (short short 

ounces) | ounces) tons) tons) ms) 
January.......... caco SD IA Lag 3,009 | 1,269,857 199 7, 655 7, 696 
Febrúar y A ge e 3,619 | 1,295, 204 6, 806 6, 923 
BPO A A A EE 3,377 | 1,403, 460 213 7,747 7, 567 
DEE E 4,645 | 1,400, 325 205 7, 6, 867 
Bee 2,767 | 1,396, 553 206 6,742 6,875 
Dur pes ote ee ose ete Sci E 4,300 | 1,221, 284 168 6, 225 489 
JULY oe ces A A ppc E 4,344 | 1,117,114 156 6, 359 5, 967 
Be 5, 104 981, 876 138 5, 218 5, 796 
rs A A 2,731 902, 527 151 4,720 4, 677 
DEE A ee Eege 4,599 | 1,187, 940 164 5, 860 6, 622 
RA ARA See 3, 240 , 237, 447 176 5, 940 6, 090 
e A O A sss 3,329 | 1,339, 082 180 6, 398 6, 652 
Total A A A esau 45, 064 | 14, 753, 023 2, 160 76, 713 78, 121 


1 Mine re com prises ore, gravel, or other mineral material sold or treated; metal recovered as 
natural gold or as bullion from cyanidation or amalgamation; and the estimated recoverable metal (or gross 
metal as indicated) contained in concentrates, ores, tailings, and other mineral materials shipped directly 
to smelters or sold to ore buyers within the year. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Idaho, 
1947-51, and total, 1863-1951, in terms of recoverable metal! 


Mines producing Material Gold (lode and placer) Silver (lode and placer) 


Year sold or 
treated 2 
Lode Placer  |(short tons) {Fine ounces Value Fine ounces Value 
1947......... 183 99 3, 717, 697 64,982 | $2,274,370 | 10, 345, 779 $9, 362, 930 
1948........- 194 78 3, 081, 846 58, 454 2,045,890 | 11, 448, 875 10, 361, 810 
1049. ........ 171 82 3, 057, 075 77,829 2,724,015 | 10, 049, 257 9, 095, 085 
1050......... 155 75 8, 300, 215 79, 652 2, 787,820 | 16,095, 019 14, 566, 805 
lr cet 157 52 3, 264, 791 45, 064 1, 577, 240 | 14, 753, 023 13, 352, 231 
1803-1951.....| ............ |. -----...--- Q) 8, 166, 730 | 188, 974, 953 | 583, 177,365 | 415, 770, 854 


Short tons Value Short tons 


78, 944 | $22, 735, 872 


1047......... 1, 640 $20,102, 698 | $55,104, 670 
19048. ........ 1, 624 88,544 | 31, 698, 752 22, 947, 022 67, 758, 200 
1949......... 1, 438 79,299 | 25, 058, 484 18, 085, 040 56, 429, 706 
1950......... 2, 107 100,025 | 27,006, 750 - 24, 960, 700 70, 198, 647 
19081........- 2,160 | 1,045, 440 76,713 | 26, 542, 698 28, 436, 044 70, 953, 653 
1863-1951.... 116, 756 | 36, 839, 219 6, 363, 909 | 788, 920, 824 1, 705, 574 | 326, 660, 789 |1, 757, 166, 639 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings, old 
slimes, and old slag re-treated, and ore shipped to smelters during calendar year indicated. 

3 Does not include gravel washed. 

3 Figure not available. 
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TABLE 4.—Gold produced at placer mines in Idaho, 1947-51, by class of mine 
and by method of recovery 


Material Gold recovered 


Mines 
Class and method pro- Getic 
ducing Fine 
yards) ounces Value 
Surface d reser 
Gravol mechanically handled 
Bucket-line dredges 
O orc sa vane A E A t. 8 | 3,381,361 14, 112 $493, 920 
lr A EE A cR Qu EM 5 | 3,139, 168 14, 969 523, 915 
y A AA A MEM ERE SELL 4| 2,332, 576 10, 234 368, 1 
O EE 4 | 2,006, 13, 549 474, 215 
A wadesseuee 4| 1,729, 10, 665 373, 
Dragline dredges 
Y A EE 4 577,000 2, 939 102, 865 
1048. Ee 2 400, 000 1, 071 37, 485 
poseen 2 406, 000 1, 409 49, 315 
050 A A ie, Dat CEA 2 296, 000 1,839 5 
pp.) A ts uma E A O ues oases 5 137, 000 938 32, 830 
Suction dredges 
prr AA E 5 19, 690 103 3, 605 
A NRBIS NERONE 8 3, 200 20 
1040. aes wor A hac A EE 2 11, 765 54 1, 890 
1050... uoce suene A A 1 500 15 b 
|) MEO P RESET A AA obese ENSEM 
Nonfloating washing plants: ! 
TOA i osuuc us ekSaa O VA WEE NA 8 444, 490 2, 232 78, 120 
MEE DNE Ria 5 457, 570 4, 204 147, 140 
MONG O A E 5 , 500 3, 064 E 
1950 AAA E EU DE E acces 9 206, 117 1, 684 58, 940 
Gravel hydraulically handled: 
IMT AAN A EE 9 32, 500 152 5, 320 
A a a A a E 4 32, 600 189 6, 615 
1000 RE AN eg 5 14,800 87 3, 045 
lr BEE 30 37, 085 292 10, 220 
TT REES d 17, 250 93 3, 255 
Small-scale hand methods (wet): 
EM ee 58 10, 607 218 7,630 
EE 6 11, 087 307 10, 748 
E EA EE 20, 866 218 7, 630 
1000. A A 49 17, 028 182 6, 370 
LL A EE 34 7, 261 164 5, 300 
Underground placers (drift): 
WOT O A ER 7 2, 333 20 700 
AS ee 5 620 16 560 
MONG EE 3 1,330 12 420 
1060-6) AA A A c Cue t A ca Bets 
úÓéIÓEOEOOOX  _ _ Lessel 
Grand total placers: 
A A A 99 | 4,467, 931 «9, 776 602, 160 
104 ate tet A oe see dc D UE 78 | 4,042, 246 20, 770 727, 160 
eY te oca E os 2821 3,046,837 15, 078 527, 780 
NK —————ÁÁ— sre: tele 75 | 2, 660, 730 17, 561 614, 635 
RN eer eege eg 52 | 1,891, 011 11,850 414, 760 


1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit with 
movable washing plant is termed a el fre dredge.” 
2 A mine using more than one method of recovery is counted but once in arriving at total for all methods. 


Gold, The output of recoverable gold in Idaho in 1951 was 45,064, 
or 34,588 ounces less than in 1950, a decrease of 43 percent. This 
reverses the upward trend which began in 1946. 

The sharp decline in gold output can be attributed partly to a 
60 percent decline in gold production of the Bradley Mining Co. 
Yellow Pine mine in Valley County. Tho company reported that 
pit conditions made economic mining of ore difficult, resulting in a 
great variety of mill feed and poor metallurgical recovery. In addi- 
tion to the decrease in Yellow Pine production, there was a drop of 
8,044 ounces of gold in Idaho County output due primarily to the 
cessation of operations of the Wild Rose group of placers by the 
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FIGURE 1.—Value of mine production of gold, silver, lead, and zinc, and total 
value of gold, silver, copper, lead, and zinc in Idaho, 1870-1951. The value 
of copper has been less than $2,000,000 annually, except in a few years. 


Warren Dredging Co. A summer shortage of underground miners 
and a strike in late August and early September also contributed to 
the decreased production. 

Gold produced from lode mines in 1951 was 33,214 fine ounces 
compared to 62,091 fine ounces in 1950, and that from placer proper- 
ties was 11,850 fine ounces compared with 17,561 fine ounces. The 
Yellow Pine mine continued to be by far the largest producer of gold 
in Idaho; it was followed by the Boise-Rochester mine group at 
Atlanta operated by the Talache Mines Inc., a bucket-line dredge on 
the Yankee Fork placers property in Custer County operated by the 
Warren Dredging Co., and a bucket-line dredge at Idaho City oper- 
ated by the Mlaho-Canadian Dredging Co. Of the total gold produced 
in Idaho in 1951, nearly 64 percent came from gold ore, 24 percent 
from bucket-line dredging, 6 percent from zinc-lead ores, and 2 percent 
from dragline dredging. Four bucket-line dredges and 5 dragline 
dredges treated about 1,866,000 cubic yards of gravel in 1951 and 
recovered 11,603 fine ounces of gold and 4,789 fine ounces of silver. 

Silver.—Idaho’s output of recoverable silver in 1951 was 14,753,023 
fine ounces, a decline of 1,341,996 ounces from the 1950 production. 
The State continued to be the largest producer of silver in the United 
States—a rank held since 1933. The Coeur d’Alene region produced 
13,639,808 fine ounces of silver, or 92 percent of the State total silver 
output for 1951. This was 1,416,323 fine ounces less than the Region’s 
1950 output, the decline being caused by a summer shortage of under- 
ground personnel and the strike in late summer. Of the State total 
silver, silver ore yielded 66 percent, zinc-lead ore and old tailings 
28 percent, lead ore 3 percent, and gold ore most of the remainder. 
The recovery of silver from silver ore increased 65,249 ounces in 1951, 
decreased 1,377,401 ounces from zinc-lead ores and 338,880 ounces 
from lead ores, and increased 4,781 ounces from gold ores. Nine 
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mines—the Sunshine, Polaris, Silver Summit, Bunker Hill, Silver 
Dollar group, Triumph, Page, Silver Syndicate, and Star mines prod- 
uced 84 percent of the State total in 1951. Six properties (Sunshine, 
Polaris, Silver Dollar group, Silver Syndicate, Sunshine Consolidated, 
and Metropolitan, near Kellogg) operated by the Sunshine Mining 
Co. produced 7,990,034 ounces of silver in 1951, or 54 percent of the 
State total. . 

Copper.—The output of copper in Idaho in 1951 was 4,320,000 
pounds, an advance of 106,000 pounds over the 1950 output. About 
83 percent of the State copper output in 1951 was recovered as a 
byproduct in the treatment of zinc-lead ore and silver ore from mines 
in the Coeur d’Alene region and about 7 percent was recovered from 
copper concentrates produced by the newly opened Blackbird-Chicago 
mine operated by Calera Mining Co. in the Blackbird district of Lemhi 
County. The Sunshine mine near Kellogg in the Coeur d’ Alene region 
continued to be the largest producer of copper in Idaho. It was fol- 
lowed by the Silver Summit, Polaris, Bunker Hill & Sullivan, and 
Silver Dollar properties. 

Lead.—In 1951 the mines in Idaho produced 76,713 short tons of 
recoverable lead, 23,312 tons less than in 1950. The decline resulted 
principally from a shortage of underground miners in late Summer and 
early fall and the strike in late August and early September. Ninety- 
two percent of the State total lead came from the Coeur d’Alene 
region; most of the remainder was produced in the Warm Springs dis- 
trict of Blaine County, Bayhorse district of Custer County, and the 
Texas district of Lemhi County. Zinc-lead ore and old tailings from 
the Coeur d’Alene region yielded 78 percent of the lead; and lead ore 
and silver ore from the same region accounted for over 11 percent of 
the 1951 State lead output. 

The Bunker Hill & Sullivan mine at Kellogg was by far the largest 

roducer of lead in Idaho in 1951, although its output was 33 percent 
ess than in 1950. The combined lead output of the five largest 
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FIGURE 2.—Mine production of lead and zinc in Idaho, 1944-51, by months, 
in terms of recoverable metal. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1951, by counties, in terms of recoverable metal 


Mines producing | Gold (ode and placer) | Silver (ode and placer) 


County 
Placer |Fine ounces| Value  |Fineounces| Value 
KT MER GENEE . ld 28). + AAA EIE 
AGOMS: O n o éi E 232 $210 
ADAN WEE A A APA A 21 19 
Dn DAS uo ov A IRA ME H OS E ^ Q2.020 A AM 
A A A OD Neve Se 528, 650 478, 455 
Boise. .................-.-- ec cs nee 1, 306 1, 182 
Bonner............................|] 8|........ 84, 066 70, 084 
(8 EENEG 215, 462 195, 004 
a, AAA 37,37 S 
(C -7 EEGEN EG, O A onu 1, 074 972 
IDO is ds da coa 1, 053 953 
A arcas ët l uoo z| "ais 
E EEN 94, 29 , 
¡53 A A: 10 
ACTA L EA AA o Ll © 9]. SUB ue SEN 
EE EE e 1, 232 1,115 
Shoshone..........................] €e|....... 13, 039, 808 | 12, 344, 715 
Twin Fall$....... o PR 2 13,). — 455 AAA zm 
Valley A AN 4 10, 614 141, 044 127, 652 
STR AA ` Y A A A 148 134 
Other counties 1.................... 2 2, 195 76, 825 7, 247 6, 559 
Total...... RETOUR EAE tooo. 52 45,064 | 1,577,240 | 14, 763,023 | 13, 352, 231 


ien EE 48 23,232 | 3,182 | 1,100, 972 1, 931 $702, 884 
Bonner...............-.- 3 1, 452 114 30, 444 27 9, 828 
¡0717 -aaeeeo 21 10,164 | 2,101 726, 946 1, 040 378, 560 
Elmor8:.. NO ME AAA AS MAA AR ARA 
EL EE 1 484 6 2, 076 3 1, 092 
¡CA A A A 1 $48 A E 
JePONS AN A AAA E RAS AA A 
Lemhi.................. 203 98, 252 549 189, 954 110 40, 040 
INGE EE, PTA RA HA AS EE set cac oci 
ed ARO A MA 3 1, 038 13 4, 732 
Shoshone................ 1, 874 907, 016 | 70, 570 | 24, 417, 220 74, 989 | 27, 205, 996 
WI CC HIT IO AAA AA AAA A SA A 
YE AAA AAA AO AS AAA AA Rcge 
Washington............. |. ......... |. -..-....... 13 4,408 A A 
Other counties !......... 1 484 167 57, 782 8 2, 912 
Total._........... 2, 160 1, 045, 440 | 76,713 | 26, 542, 698 78, 121 | 28, 436, 044 


! Includes Bonneville, Boundary, Butte, Cassia, Clark, and Clearwater Counties for which Bureau of 
Mines is not at liberty to publish separate figures. 


roducing mines (each producing more than 6 million pounds of 
ead)—the Bunker Hill, Page, Star, Morning, and Triumph was 
91,268,537 pounds, or 59 percent of the State total. Other important 
producers in 1951 were the Sidney group, Dayrock, Tamarack, Con- 
stitution, Sunshine, and Frisco group properties. 

Zinc.—In 1951 the mines in Maat produced 78,121 short tons of 
recoverable zinc, 9,769 tons less than the 1950 output or a decrease 
of 11 percent. About 96 percent of the State total zinc came from 
the Coeur d'Alene region and most of the remainder from the Triumph 
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mine in the Warm Springs district of Blaine County. Zinc-lead ore 
and old tailing concentrates yielded over 94 percent of the State total 
zinc; old zinc slag smelted and fumed, 5 percent; and lead ore, silver 
ore, and old lead tailings most of the remainder. The largest pro- 
ducer of zinc in the State in 1951 was the Star mine operated by the 
Sullivan Mining Co., with a production of 36,789,257 pounds of recov- 
erable zinc, or 24 percent of the State total zinc. -Nine other properties 
(each producing more than 5 million pounds of recoverable zinc)—the 
Bunker Hill, Page, Morning, Sidney Group, Bunker Hill smelter slag 
dump, Constitution, Tamarack, Monitor group, and Frisco group 
produced the bulk of the remaining output in 1951. 


MINING INDUSTRY 


Despite an eee advance in the price of copper, lead and 
zinc in 1951, gold output dropped 43 percent, silver 8, lead 23, and 
zinc 11. A shortage of underground miners in the late summer and 
early fall and a regional labor strike from late August to early Septem- - 
ber were the chief reasons for the decline in output of these metals. 
The drastic drop in gold output was due to pit conditions of the Yellow 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1951, by class of ore or other source material, in terms of recoverable metal 


Num- sold or Gold Silver 


Copper Lead Zinc 


Source | ews | teated | ounces) | ia | (Pounds) | (pounds) | (pounds) 
tons) 
DS ld 25 638,474 | 28,006 179, 659 4, 050 898 
g0ld........... 909 | | ^4UOU| | A 3 OUO ]j......-.---. 
Dry gold-silver..... 1| 219 267 4,310 |...... SA MODE Ge AFER 
Dry sllver.......... 10 280, 809 674 | 9,786,202 | 2,600,915 | 8,348, 251 664, 202 
Total...........- 36 919,502 | 29,607 | 9,070,281 | 2,604,074 | 8,349, 149 664, 292 
 _ ——5  _ _ FF a —— | [E——— —_—--—4 
Copper E 7 29, 942 149 80, 372 361, 584 937 |...........- 
e n 46 96, 174 583 391, 987 60, 996 | 11,066, 917 797, 383 
Lead-copper.......--.-- 2 41, 133 10 62, 705 92, 089 169, 022 |............ 
CA A 2 380 Bee 95 39 2, 749 12, 255 
Zinc-lead............... 61 | 1,795,402 2,709 | 4,021,435 | 1,110,176 | 124, 314, 589 | 143, 574, 611 
Total...........- 110 | 1,963,008 3,451 | 4,550,684 | 1,624,884 | 130, 454, 214 | 144, 384, 249 
 _  _ — fe | a LE | —  —————=M4 HH ar | 
Other “‘lode’’ material: 
Dry gold: Mill clean- 
UD A 1 1 éi AA A A cdues 
Dry silver: Old tail- 
ings...-....-...-- 1 83 3 790 81 2,462 |.........-.- 
Mill cleanup....... 2 223 1 3, 037 1, 010 73, 637 16, 680 
Old tailings. ....... 3 32, 907 32 34, 633 25,704 | 1,528,146 287, 697 
Old slag.........--- 1 105 |.......... 74 500 15, 600 , 800 
O; 
Old slag............ 1 64,986 |.......... 34, 204 |........... 2,535,818 | 8,062,216 
S Old tal es 1 1, 364 1 69| 222 10, 908 52, 823 
Mill cleanup......- 1 8 70 47 1,879 1, 308 
Old taflings. ....... 7 272, 607 112 147, 786 62,488 | 4,454,107} 2, 766, 645 
Total...........- 16 372, 281 156 221, 243 90,142 | 8,622,637 | 11, 193, 459 
pq?_(- MM) MM MM | M a A 


oad (placer opera- 


Total all sources... 209 | 3,254, 701 45, 064 | 14,753,023 | 4,320,000 | 153, 426,000 | 156, 242, 000 


1 Detail will not necessarily add to totals because some mines produce more than one class of ore. 


0 
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Pine mine, a major producer, which made economic mining of ore 
difficult and resulted in poor metallurgical recovery. Copper was the 
only metal that showed an increase in 1951 (3 percent). The opening 
of the Blackbird-Chicago mine near the town of Cobalt, Idaho, by the 
Calera Mining Co. added 295,000 pounds of recoverable copper to the 
State total copper. 

About 93 percent of the zinc-lead ore and old tailings (by far the 
chief ore output of the State), 97 percent of the silver ore, 91 percent 
of the lead ore and old tailings, and 100 percent of the zinc ore and old 
zinc slag were produced in the Coeur d'Alene region. Placer mining 
activity in Idaho declined in 1951. Nine dredges (5 dragline and 4 
bucket-line) recovered 11,603 fine ounces of gold in 1951 compared 
with 16 dredges (11 dragline, including 9 nonfloating washing plants, 
SR and 1 suction) in 1950 that recovered 17,087 fine ounces 
of gold. i 

Definitions used in ore classification are given in the Gold and 
Silver chapter of this volume. 


METALLURGICAL INDUSTRY 


Of the 3,254,791 tons of ore produced in Idaho in 1951, 3,172,257 
tons (97 percent) was treated at milling plants and the remainder— 
82,534 tons (3 percent)—was shipped crude to smelters. 

illing plants in 1951 treated principally zinc-lead ore and old 
tailings (2,068,612 tons), gold ore (638,271 tons), silver ore (272,915 
tons), lead ore (88,220 tons. and zinc ore (150 tons). Current hot zinc 
slag totaling 136,928 tons was fumed, and 64,986 tons of old dump 
lead-smelter slag was delivered for smelting and fuming. Metals 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1951, by method of recovery and type of material processed, in terms of 
recoverable metal 


Gold Silver 


Method of recovery and type of material (fine (fine Copper Zinc 
processed ounces) ounces) (pounds) (pounds) 
Lode: ! 
Amalgamation...............-.-.--.-. 3, 503 2, 667 |........- NN DEE lic aen EE 
Cyanidatlon.. 2. suc oscccs ee cek cca vocees 2, 190 I AAA A A 
Total recoverable in bullion..._..... 5, 693 LA EE A c 
Concentration, and smelting of concen- 
trates: 
MER A coils zer iL UU UE DLE 26, 239 | 14,319, 419 | 4,165,477 | 141,656, 913 | 144, 057, 780 
Old tailings. .......................... 153 207, 972 98, 217 6, 405, 353 3, 819, 343 
Tota 26,392 | 14, 527,391 | 4,263, 694 | 148, 062, 266 | 147, 877, 123 
Direct smelting: 
le). oo cast rv D EMO SA 1, 118 179, 818 54, 668 2, 734, 348 278, 083 
Old tailings. .....................-...- 11 3, 897 1, 138 77, 908 18, 078 
A A cas be A 34, 278 500 2, 551, 418 8, 068, 716 
Total dc O 1, 129 217, 993 56, 306 5, 363, 734 8, 364, 877 
O RR TS 11, 850 DECH NEE WER ER 
Grand total. 45,064 | 14,753,023 | 4,320,000 | 153, 426, 000 | 156, 242, 000 


1 Ore only. No old tailings, etc., processed by this method in Idaho in 1951. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For material treated at milis 


Recoverable in 


bullion Concentrate shipped to smelters ! and recoverable metal 
Material 
piss Con- 
tons) Gold | Silver | cen- | Gold Silver Copper Lead 


fin fin trate fine fin Zinc 
dnde] SE etc See SEN (pounds) | (pounds) | (pounds) 


BY COUNTIES 


Blaine........ 89, 673 |......-..l.-...... 9,175 797 525, 102 94,963 | 6,315,188 | 3,839, 729 
Bofse. ........ 70 A WEEN 2 76 50 A ANA O 
Bonner....... 1,711 EE EE 163 38 6, 650 2, 158 122, 926 44, 114 
Custer.......- 50, 252 12 12 | 4,750 147 149, 749 30, 487 | 2,865,835 | 2, 057, 557 
Elmore....... ,016 | 3,403 | 2,595 233 | 2,914 94, ir d- EPA PI DEE 
EE, ^e PA A 7 127 11, 678 6, 000 
Idaho......... 86 41 5 692 |.......... , 000 |... 
Lemhl........ 63, 330 |........1]....-.-- 2, 205 116 62,886 | 387,800 168,800 |........... 

Owyhee...... 1 2 19 31 4 1, 191 ].......... 00 
Shoshone. .... 2, 828, 462 |........]........ , 799 13, 601, 994 |3, 746, 955 |138, 442, 207 |141, 895, 531 
alley.......- | pl A unum cs 14,394 | 19, 605 q A AA ARAN 

Other coun- 

E i 8,500 | 2,190 137 97 SE 2, 615 1, 204 127, 632 8, 192 


Total: 1951../3, 172, 257 | 6,693 | 2,804 |289, 886 | 20,392 |14, 527, 391 |4, 263, 694 |148, 062, 266 |147, 877, 123 
1950../3. 231,078 | 2,906 | 1,950 |340,809 | 57, 529 |15, 869, 845 |4, 083, 601 |195, 130, 503 |165, 985, 336 


BY CLASS OF ORE AND OLD TAILINGS TREATED 


Dry gold...... 638,271 | 5,635 | 2,769 | 14,703 | 22, 702 170, 332 2, 103 529 AAA 
Dry gold- 
ver....... 9 12 8 63 O16 PAM A A 
Dry silver....| 272,915 |........]........ 20, 070 470 | 9,713, 416 12, 597, 515 | 8,311, 666 004, 292 
Copper....... 29,850 |........]........ 906 146 79,957 | 340,208 Fi AN 
Lead.......... 88, 220 49 23 | 8,001 76 296, 458 34,857 | 9, 522, 754 759, 833 
Lead-copper..| 41,132 |........|........ 1, 443 10 62, 780 92, 000 , 800 [35 sue caco 
Zinc.........- 150 WEE, xe 14 MS 86 39 2, 406 6, 759 
Tue E 1, 784, 281 |........]........ 229, 135 | 2,682 | 3, 900, 415 11, 098, 755 |123, 650, 131 |142, 626, 806 
Lead 0. e 
ings......... 82, 907 |........|.......- 6, 109 32 34, 633 25,794 | 1,528, 146 287, 697 
zine lead old 
tailings.....| 284,331 |........|........ 8, 237 121 173, 330 72,423 | 4,877,207 | 3, 531, 646 


o | ross || rs || arra n erc, || a | amma anc crm——Àm | rr od 


Total: 1061..|3, 172, 257 | 6,693 | 2,804 |289,886 | 26,302 |14, 527, 391 |4, 263, 604 |148, 062, 266 |147, 877, 123 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS! 


A A REN 14, 695 | 22, 792 176, 332 2, 103 620 |..........- 
Bry Geld ger EN 8 63 AAA RA EE 
CODDOT A IA , 43 2, 000, 057 |1, 181, 804 21, 220 19, 918 
EE 112,883 | 1,817 | 4, 439, 422 GC 942 133, 882, 406 | 12, 034, 686 
Lead-copper........................-..... 17, 674 212 | 7,471,912 |1, 762, 805 | 6,824, 243 i 
Ty e eeeeeeeeeeegeemeegeeeeeeeegegeee 41 2, 1, 700 , ` 27 
Total to copper and lead plants. .... 149, 539 | 25,319 |14, 091, 645 |3, 719, 354 |140, 741, 286 | 12, 667, 500 
===  — _ ->»>o. _ vo e- a == _— —— 
TIO id ci 140, 201 | 1,071 433,666 | 543,681 | 7,276, 660 |136, 093, 862 
Zinc-lead...................... eee ence e. 146 2 ! 659 44, 320 115, 761 
Total to zinc plants................. 140,347 | 1,073 435, 740 | 544,340 | 7,320, 980 |135, 209, 623 
Total: IL coca 289,886 | 26, 392 |14, 527, 391 |4, 263, 694 |148, 062, 266 1147, 877, 123 


dee eege dene 346,809 | 57, 529 |15, 869, 845 |4, 083, 601 |195, 130, 503 |165, 986, 336 


1 Excludes concentrates treated only by amalgamation and/or cyanidation. 

2 Includes Bonneville, Boundary, Butte, Cassia, Clark, and Clearwater Counties for which Bureau of 
Mines is not at liberty to publish separate figures. 

3 From lead and zinc-lead ores. 
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1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal —Continued 
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B. For material shipped directly to smelters 


Recoverable metal content 


Ma- 
ie? 
snipp 
(short (faa gis Copper Lead Zinc 
tons) ounces) | ounces) (pounds) | (pounds) | (pounds) 
BY COUNTIES 
ET AS 74 2 232 18, 000 |............]-......... 
Bear Lake 30 |---------- SE A 14,000 |.......... 
TTT EE 334 35 3, 548 1, 037 48, 812 22, 271 
Eegeregie 3 7 WEE, AO AA 
Bonne? A A cos 7, 985 207 77, 416 3, 842 105, 074 9, 886 
A AAA ER 5, 187 222 62, 393 11,513 | 1,836, 165 22, 443 
A A A A 2 17 Y AS AA A 
(E BEE 158 178 443 1, 873 322 |.........- 
Ido a in rachel eui 19 18 OO AS PA A 
WOM A inao s heinak 3, 003 440 31, 406 18, 200 929, 200 220, 000 
Oeghee. (4) 2 773 km: EDD IR 
Shoshone. . ..................-.--. - sl. 66, 477 1 37, 814 1,045 | 2,697,793 | 8, 082, 469 
Washington... 42 |.........- 148 |.......... 26,000 |.......... 
Other counties b... c.c c LL. ll... 220 |.........- 4, 495 796 206, 368 7, 808 
Total: A A 82, 534 1,129 | 217, 993 56,306 | 6,363, 734 | 8, 364, 877 
1000... tencia. 69, 136 1,656 | 217,399 | 130,399 | 4,919,497 | 9, 704, 664 
BY CLASS OF MATERIAL 
Dry gold 
6 tll ccc Ee 203 239 558 1, 056 369 [.......... 
Mill cleanup........................- 1 d NAAA AA A AS 
o A hues 204 246 558 1, 956 369 |.......... 
Dry gold-silver ore......................- 19 195 9,929. A PR PA 
Dry silver: : 
EE 7, 894 204 72, 876 3, 400 36, 585 |.......... 
Old tallings. convicto ica za 83 3 790 81 2, 452 |.......... 
Tocino ads isis 7,977 207 73, 666 3, 481 39, 037 |.......... 
Copper ore 0-00 0a0noMaMoaMMnMMasMMMM 92 3 415 21, 376 | 400 |.........- 
Lead: 
ONG sen sc Ee 7, 954 458 96, 506 26, 139 | 2, 444, 163 37, 550 
Mill cleanup......................... 223 1 3, 037 1, 010 73, 637 16, 680 
LT RO NEM S 106 |.......... 74 15, 600 , 500 
o WEE nad. 8, 282 459 99, 617 27,649 | 2,533, 400 60, 730 
Lead-copper ore.........................- Lladó 15 89 222 lisis 
Total to copper and lead plants....| 16, 575 1,110 | 177, 594 54,551 | 2, 573, 428 60, 730 
Zinc: 
ONG A A eaten 89 1 815 366 7,718 18, 354 
ONG TEE 64, 986 |.......... 34, 204 |.......... 2, 535, 818 | 8, 062, 216 
TO di 66, 075 1 35, 019 366 | 2, 543, 536 | 8, 080, 570 
Zinc-lead 
TO cis 879 18 5, 310 1, 342 244, 891 222, 179 
Mill cleanup......................... |. PREISEN 70 7 1,879 1, 398 
NEEN 884 18 5, 380 1, 389 246, 770 223, 577 
Total to zinc plants................ 65, 959 10 40, 399 1,755 | 2,790,306 | 8,304, 147 
AAA A 82, 534 1,129 | 217,993 56,306 | 5,363,734 | 8, 364, 877 
4 Less than 0.5 ton. 


3 Includes Boundary, Butte, and Clark Counties for which Bureau of Mines is not at liberty to publish 


separate figures. 
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recovered from the old dump slag were credited to the Bunker Hill 
smelter dump, and metals recovered from the hot slag were credited 
to various producers of the ores and concentrates that contributed 
during the year to the slag-making material. 

The Bunker Hill & Sullivan Mining & Concentrating Co. operated 
its Bradley lead smelter and refinery on ore and concentrates, chiefly 
from mines and mills in the Coeur d’Alene region; both plants were 
closed on July 20 and from August 27 to September 6 owing to a 
strike, making a total of 12 days lost. 

According to the Bunker Hill & Sullivan Mining & Concentrating 
Co.’s annual stockholders’ report for 1951, continuous lead softening 
had been firmly established at Bunker Hill and was satisfactory. 
Construction of a new crushing and fine grinding plant was nearing 
completion. The company also operated its antimony and cadmium 
plants, 2,000-ton flotation mill (including a sink-and-float unit), 
300-ton tailing-treatment plant for recovery of silver, iron, lead, and 
zinc from old jig tailings, and the 450-ton zinc slag-fuming plant at 


TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1951, by method recovery (except placer) and class of material processed, in 
terms of gross metal content 


Quantit Gross metal content 


Class of material or trea 
hort Gold (fine 


acco — € 
Silver (fine| Copper Lead Zine 
ouncos) | (pounds) | (pounds) | (pounds) 


) ounces) 
ORE AND OLD TAILINGS TREATED AT MILLS 


AA A 638, 271 51,317 284, 590 2, 450 620 |... 
Dry gold-silver................. 200 80 1:100. A A E 
Dry dé IT EN 272, 916 604 | 9,903,921 | 3,806, 475 8, 628, 113 988, 757 
COP A vas mcos 29, 850 184 82, 003 438, 200 $200. PSA 
ns acces 88, 220 178 337, 040 50,790 | 10, 666, 221 1, 204, 736 
Lead-copper. ........-...---.--- 41, 132 20 78, 225 186, 000 233, 000 |............ 
PANG A E b0 lusióiósase 1 48 2, 900 7, 900 
MORO A RE 1, 784, 281 0,728 | 4,412,118 | 1,403,776 | 135, 728, 869 |. 167, 932, 023 
Lead old taílings...............- 32, 907 40 50, 870 35,774 2, 183, 992 650, 721 
Zinc-lead old tailings............ 284, 831 186 200, 025 123, 737 7, 487, 279 5, 069, 840 
Total: 1951. .............. 3, 172, 257 59,332 | 15, 411,001 | 5,746,259 | 164, 802, 104 | 175, 043, 077 

1080... eege 8, 231, 079 78,625 | 16,758, 566 | 5,782,120 | 215, 933, 455 | 191,625, 549 


CONCENTRATE 8HIPPED TO SMELTERS 


DIY 808. coa 14, 095 22, 702 176, 332 2, 474 jj, M) Prep 

Dry gold-silver................. 8 03 AAA A ni uuu 

y A EE 8, 430 394 | 2,000,057 | 1,228, 274 29, 186 28, 213 

A cos Dui Eod auo 112, 883 1,817 | 4,439, 422 901, 928 | 136, 218, 205 | 15,067, 016 

Lead copper ile 17, 674 212 | 7,471,912 | 2,077, 703 6, 943, 560 739, 585 
Dry iron RE 849 41 2, 947 1, 968 , 484 53, 

Total to copper and lead | : 

MANS A NM 149, 539 25,319 | 14,091,646 | 4,212,345 | 148,201, 030 | 15, 885, 680 

. IND n E  _ 2 

LODO ida 140, 201 1,071 433, 842 576, 787 7, 607, 454 | 144, 533, 080 

ZineJead......................- 146 2 2, 080 725 46, 681 122, 004 

Total to zinc plants....... 140, 347 1,073 435, 922 877, 512 7,653, 135 | 144, 055, 084 

Total: 198B1............... 280, 886 26,392 | 14, 527, 567 | 4,789,857 | 150,856,071 | 160, 540, 764 

TODO AAA 346, 809 57, 520 | 15,869, 845 | 4,642,206 | 198, 821, 859 | 175, 421, 139 


t From lead and ginc-lead ores. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1951, by method of recovery (except placer) and class of material processed, in 
terms of gross metal content—Continued 


Quantit Gross metal content 
shipped | . 
Class of material or treated 
(short |Gold (fine| Silver (Ane | Copper Load Zinc 
tons) ounces) | ounces) (pounds) (pounds) (pounds) 
MATERIAL SHIPPED DIRECTLY TO SMELTERS 
Dry gold 
ih NIIS MS NOU ERN AR 203 230 558 2, 021 015 |............ 
Mil cleanup................ 1 r A E A PO E 
Tota ió a oa 204 246 558 2, 021 BIB Les ge 
Dry gold-silver ore 19 195 ys AAA AE A 
Dry silver: 
6T A A 7,894 204 72, 876 3, 532 67,139 |............ 
Old taillings................. 3 790 4, 320 
NEES 7,977 207 73,666 3, 615 71, 225 320 
Copper A 92 3 415 22, 391 648 |: rus 
Lead: adc be ee EEUU a DEER 
AA V nic Lone es Pia 7, 054 458 96, 506 33, 311 2, 516, 961 48, 151 
Mill cleanup................ 223 1 3, 037 1, 188 74, 911 20, 118 
Old slag.................... 105 |.......... 74 575 15, 829 8, 162 
Too cine 8, 282 459 99, 617 35, 074 2,607, 701 76, 431 
Lead-copper ore................. E GE 15 91 370 |............ 
'Fotal to copper and lead 
wi. MAE 16, 675 1, 110 177, 504 63, 192 2, 680, 559 76, 751 
Zine: MENU Gece o eso WE EE 
Etgen 89 1 815 417 7,853 21, 860 
Old slag.................... 64, 986 |.......... 36, 172 |............ 2, 591,457 | 10, 158, 445 
q ssa garanie 65, 075 1 36, 987 417 2, 509, 310 | 10, 180, 305 
Zinc-lead: 
OTe: canales 879 18 5,310 1, 501 249, 249 278, 846 
Milcleanup................]] 85]|.......... 1, 912 / 
VE 884 18 5, 380 1, 646 251, 161 280, 616 
Total to zinc plants....... 65, 959 19 42, 367 2, 063 2,850, 471 | 10, 460, 921 
Total: 1951............... 82, 534 1, 129 219, 961 65, 255 5,531,030 | 10, 537, 672 
ds AAA ~ 69,136 1, 656 217, 910 145, 665 5,055,705 | 12,377, 220 


Bradley. The annual stockholders’ report disclosed that the smelter 
produced 3,283 ounces of gold, 10,147,635 ounces of silver, 149,546 
pounds of cadmium, 1,174 tons of copper, 723 tons of antimony, 
13,372 tons of zinc, and 54,315 tons of lead. The Sullivan Mining Co. 
operated its 150-ton electrolytic zinc plant near Bradley, producing 
54,468 tons of high-grade slab zinc and 272 tons of electrolytic 
cadmium. In addition, the plant recovered from residues and other 
byproducts, 8,480 tons of zinc, 3,441 tons of lead, 160 tons of copper, 
515,660 ounces of silver, and 1,929 ounces of gold. 

The Bradley Mining Co. operated its 2,200-ton flotation mill and 
antimony-gold smelter at Stibnite, Valley County, but reported that 
pit conditions resulted in a varied mill feed and a poor metallurgical 
recovery. 
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REVIEW BY COUNTIES 
BLAINE 


Warm Springs District.—The Triumph Mining Co.’s North Star 
mine in the Warm Springs district increased its production of zinc-lead 
ore 70 percent from 44,846 tons in 1950 to 76,176 tons in 1951. This 
gain resulted from opening in February the company’s new mill, which 
replaced the plant destroyed by fire in 1947.  : 

Since the company’s mining capacity was 200 tons of ore per day, 
the mill, during much of the year, used dump material mixed with 
mine ore. It was planned to increase mining activity in 1952 to meet 
mill requirements. Ore treated in 1951 yielded 553 ounces of gold, 
493,641 ounces of silver, 76,518 pounds of copper, 6,045,438 pounds of 
lead, and 3,571,700 pounds of zinc. This constituted 85 percent of the 
total ore production from Blaine County for 1951. 

The New Hope mine worked by Sun Valley Lead-Silver Mines Co., 
Ketchum, Idaho, although reported to be only in the development 
stage, nevertheless, ranked second to the Triumph North Star mine in 
zinc and lead production in Blaine County. A total of 161 tons of 
zinc and lead concentrates was produced, which contained 9 ounces 
of gold, 5,951 ounces of silver, 1,166 pounds of copper, 78,890 pounds 
of lead and 59,048 pounds of zinc. Tailings from the North Star mine 
milled by the United States Smelting, Refining € Milling Co., Utah, 
produced concentrates containing 20 ounces of gold, 4,815 ounces of 
silver, 1,685 pounas of copper, 33,125 pounds of lead and 66,082 
pounds of zinc. 

BOISE 


The principal producer in Boise County continued to be the 
Kisho-Cauadian Dredging Co., which operated its 6-cubic-foot bucket- 
line dredge on Moores Creek near Idaho City, Boise Basin district, 
from January to July 31, 1951. A total of 720,000 cubic yards of 
material was treated which yielded 4,914 ounces of gold and 1,231 fine 
ounces of silver. 

BONNER 


The Hope mine owned by the Hope Silver Lead Mines, Inc., and 
worked throughout 1951 by lessees, was the largest producer in the 
Clark Fork district, with an output of 201 tons of lead milling ore 
51 tons of zinc-lead smelting ore, and 7 tons of lead smelting ore, al 
of which yielded 969 ounces of silver, 318 pounds of copper, 79,739 
pounds of lead, and 8,038 pounds of zinc. The Whitedelf mine pro- 
duced 654 tons of lead milling ore which yielded 60,861 pounds of lead 
and 4,656 ounces of silver. The Weber mine in the Lakeview district 
was worked from July to October 1951. A total of 7,893 tons of silver 
ore containing 72,854 ounces of recoverable silver was produced. 
Output from the Keep Cool mine, operated by the Idaho Lakeview 
Mines, totaled 750 tons of zinc-lead ore compared with 7 tons of silver 
ore in 1950. 

BOUNDARY 


Various lessees operated the Idaho-Continental mine in the Port Hill 
district and shipped a total of 1,211 tons of lead ore during the year. 
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CASSIA 


Mining activity in Cassia County was confined to the Virginia 

oup of mines, operated from March to December, 1951, by the 

uvall Co. A new classifier, agitator tank, and storage tank were 
added during the year to the company’s 225-ton cyanide plant. 


CUSTER 


The 1951 increase in the prices of copper, lead, and zinc resulted 
in a minor boom to Custer County, which recorded a 68 percent 
increase in overall value of the 5 metals as compared with 1950. The 
output of silver advanced 24 percent; copper, 63 percent; lead, 23 
percent; and zinc 133 percent. The output of gold dropped 51 percent 
which was due primarily to decreased production at the Lucky Boy 
mine in the Yankee Fork district. 

The Clayton mine in Bayhorse district, owned by the Clayton 
Silver Mines, produced 43 percent of the County ore output, making 
it the largest producer in Custer County. A total of 23,562 tons of 
zinc-lead ore milled in the company's 100-ton flotation mill yielded 
concentrates containing 42 ounces of gold, 116,688 ounces of silver, 
20,932 pounds of copper, 2,277,050 pounds of lead, and 1,310,195 
pounds of zinc. 

Alder Creek District.—Principal district output in 1951 comprised 
lead smelting ore from the Champion mine operated by David Bell 
and the Homestake property owned by White Knob Mining Co. 

Bayhorse District.—The principal output of the Bayhorse district 
was zinc-lead ore from the Clayton mine. The Red Bird mine, owned 
and operated by Buchman, Brecken, and Norden, shipped 3,930 tons 
of lead smelting ore, containing 16 ounces of gold, 42,483 ounces of 
silver, 1,203 pounds of copper, and 947,766 pounds of lead. The 
Bayhorse Mines, Inc., began working the McGregor mines in April. 
Activity was confined principally to construction of a 100-ton gravity 
and flotation mill and experimentation with mining methods. 

Boulder District.—The Idaho-Custer Mines Co., Wallace, Idaho, 
bought all the assets of the Livingston Mines Ine. in 1951 and milled 
zinc-lead tailings from the Livingston mine located 16 miles south of 
Clayton, Idaho. This comprised the total output of the district. A 
total of 598 tons of lead concentrates and 586 tons of zinc concentrates 
was produced. 

Seafoam (Greyhound) District.—The Mountain King mine worked 
by Fred and Earl Shirts was the only producing property in the 
district in 1951. A total of 660 tons of zinc-lead ore was shipped to 
a concentrating mill in Utah. 

Yankee Fork District.—The major output of the Yankee Fork 
district was placer gold recovered by the Warren Dredging Corp. 
which operated & bucket-line dredge on the Yankee Fork placer. 
This property produced a total of 5,129 ounces of gold and 3,308 
ounces of silver. 

ELMORE 


The Talache Mines, Inc., operated its Boise-Rochester group of 
claims 1 mile east of Atlanta, Idaho, in the Middle Boise (Atlanta) 
district, throughout the year and milled 8,973 tons of gold ore, which 


IDAHO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1493 


was concentrated and amalgamated in its 400-ton amalgamation and 
concentration mill. A total of 6,301 ounces of gold and 37,367 ounces 
of silver was recovered. 

IDAHO 


The total value of gold and silver output from placer mines in 
Idaho County declined 83 percent in 1951. Gold output from bucket- 
line dredging dropped 92 percent, drag-line dredging, 49 percent, and 
hydraulic operations, 69 percent; whereas production by small-scale 
hand methods advanced 78 percent. Lode production fell off 15 
percent from the 1950 figure. 


LEMHI 


Substantial increases in the production of copper and zinc were 
recorded in Lemhi County in 1951. Copper output advanced to nearly 
4 times the 1950 output and zinc output to over 9 times the 1950 
output. Silver production increased about 29 percent while that of 
gold and lead remained approximately the same. 

The increase in copper output came primarily from the Blackbird- 
Chicago mine, owned and operated by the Blackbird Division of the 
Calera Mining Co., a subsidiary of Howe Sound Co. The property, a 
cobalt-copper producer, is located 9 miles from Cobalt, Idaho, in the 
primitive area of the Salmon National Forest. The 1,000-ton-per-day 
concentration mill was started in June 1951 on a 1-shift-per-day basis 
and treated dump material mixed with minor amounts of development 
ore from the Chicago ore zone. A total of 761 tons of copper concen- 
trate containing 101 ounces of pe 106 ounces of silver, and 302,107 
pounds of copper was produced. Some cobalt was recovered but not 
shipped in 1951. This mine was expected to be one of Idaho’s major 
coppa producers in 1952. 

inc output in Lemhi County increased largely as a result of ex- 
panded production at the United-Idaho mine located in the Texas 
district and operated by the United-Idaho Mining Co. 

The Texas district contributed 55 percent of the total value of gold, 
silver, copper, lead, and zinc produced in the County in 1951. The 
principal producers in the Texas district were the Hill Top mine oper- 
ated by Joe Hamilton and the United-Idaho property. 


SHOSHONE (COEUR D'ALENE REGION) 


Output of gold, silver, copper, lead, and zinc in Shoshone County in 
1951 decreased from the 1950 level. Production of gold dropped 21 
percent; silver, 9 percent; copper, 1 percent; lead, 25 percent; and 
zinc, 13 percent. Due to advances in the market prices of copper, lead, 
and zinc in 1951 the value of the metal output of the region showed an 
increase of $502,940. Shoshone County continued to contribute 92 
percent of the output of Idaho in terms of dollar value of gold, silver, 
copper, lead, and zinc. The region remained the largest silver pro- 
ducing area in the United St, tes and second in lead and zinc; it pro- 
duced 92 percent of Idaho's silver in 1951, 87 percent of the copper, 92 
percent of the lead, and 96 percent of the zinc. The zinc output of the 
region exceeded that of lead by 8,838,000 pounds or 6 percent. 
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Of the total material (2,393,939 tons) produced in 1951 in the Coeur 
d'Alene region, 80 percent was zinc-lead ore and old tailings, 11 percent 
silver ore, and 3.5 percent lead ore. The chief oa proper 
ties, according to rank, were the Star, Bunker Hill, Page, Morning, 
Sidney group, Bunker Hill smelter slag dump, Constitution, and 
Tamarack mines. The chief silver-producing properties, according to 
rank, were the Sunshine (including the Chester Vein), Polaris, Silver 
Summit, Bunker Hill, and Silver Dollar group of mines. The chief 
producers of lead, according to rank, were, Bunker Hill, Page, Star, 
and Morning mines. | 

Beaver District.—Seven mines in the Beaver district produced 
80,190 tons of zinc-lead ore. The largest producer in the district was 
the Monitor group (Carlisle, Interstate, Silver Tip, Amazon) worked 
by the Day Mines, Inc., throughout 1951. The zinc-lead ore was treated 
in the Carlisle 300-ton flotation mill near Wallace. Zinc production 
from the Monitor group increased considerably in 1951 owing to 
steady mining of the Amazon vein. The Blue Grouse property 
owned by Day Mines, Inc., was worked intermittently by Roy Smith, 
essee; the output was zinc-lead ore, which was treated at the Rex 
mill, Wallace. The Interstate Callahan property, as well as the 
Interstate dump, also owned by Day Mines, Inc., was worked inter- 
mittently by Zanetti Bros., and the zinc-lead ore produced was treated 
in the Rex mill operated by Zanetti Bros. Lessees worked the Parrott 
mine and shipped zinc-lead ore to the Rex mill for milling. The 
Sunset Lease (a partnership in which Day Mines, Inc., has a 70 percent 
interest with the Anaconda Copper Mining Co.) was operated the 
entire year by Korsage Bros. and Zanetti Bros., with some of the ore 
er Rr in the Golconda Custom mill and the remainder in the 

ex à: 

Evolution District.—Silver ore was the principal ouput of the 
Evolution district, with the Sunshine Mining Co. being the major 
producer. A total of 116,324 tons of silver ore from the Sunshine 
mine (including the Chester Vein) was treated in the company’s 
1,350-ton flotation mill, which yielded 125 ounces of gold, 4,106,777 
ounces of silver, 1,017,553 pounds of copper, 3,403,888 pounds of 
lead, and 352,236 pounds of zinc. In addition to ores from the 
Sunshine mine, the mill treated the output of the Polaris Mining Co., 
Silver Syndicate, Inc., Silver Dollar Mining Co., Sunshine Consoli- 
dated, Inc., Metropolitan Mines Corp. and the Big Creek Apex 
Mining Co. 

The Big Creek tailings deposit along the South Fork of tbe Coeur 
d’Alene river, the DeBlock tailings at the mouth of Lake Gulch, and 
the Osburn tailings deposits were worked by Zanetti Bros. and 
trucked to the company’s tailings mill in Osburn. 

The only copper ore produced in the district came from the Coeur 
d’Alene Mines Corp. Mineral Point mine. A total of 7,682 tons of 
ore was milled in the company’s 600-ton flotation mill and yielded 
45 ounces of gold, 79,851 ounces of silver, 44,408 pounds of copper, 
and 537 pounds of lead. 

Hunter District (Mullan).— The Star mine of the Sullivan Mini 
Co. was the major producer of the Hunter district and in 1951 ranke 
first in zinc production and third in lead in the State. A total of 
265,724 tons of zinc-lead ore was produced from this mine, which was 


IDAHO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1495 


treated in the company’s 1,000-ton flotation mill and yielded 9,787 
tons of lead concentrates and 36,798 tons of zinc concentrates which 
together contained 180 ounces of gold, 227,073 ounces of silver, 
124,394 pounds of copper, 15,608,945 pounds of lead, and 38,545,792 
pounds of zinc. 

Production from the Morning mine, owned and operated by the 

Federal Mining & Smelting Co., declined in 1951 as compared with 
1950. A total of 88,817 tons of zinc-lead ore was treated in the 
company’s 1,200-ton flotation mill and yielded 18,602 tons of con- 
centrates containing 72 ounces of gold, 153,945 ounces of silver, 
103,452 pounds of copper, 9,874,966 pounds of lead, and 14,422,558 
pounds of zinc. 
. The Lucky Friday Silver-Lead Mines Co. worked the Lucky 
Friday mine during 1951 and shipped zinc-lead ore to the Golconda 
custom flotation mill in Wallace. Lead and zinc concentrates amount- 
ing to 1,431 and 174 tons, respectively, were produced from this ore 
and together contained 132 ounces of gold, 208,442 ounces of silver, 
60,480 pounds of copper, 1,824,238 pounds of lead, and 413,154 
pounds of zinc. Other important producing properties in the district 
included the Golconda, Hickory, and West Mammoth. 

Lelande District (Burke, Mace, Frisco).—The Frisco group (Black 
Bear and Gem Veins) owned and operated by the Federal Mining & 
Smelting Co. was the largest producer in the Lelande district; 52,100 
tons of zinc-lead ore containing 48 ounces of gold, 56,712 ounces of 
silver, 71,479 pounds of copper, 3,496,000 pounds of lead, and 6,214,200 
pounds of zinc was shipped to the M orning mill for treatment. The 
upper levels of the Frisco mine were worked by the Hull lease; 28,441 
tons of zinc-lead ore containing 22 ounces of gold, 9,962 ounces of 
silver, approximately 16,250 pounds of copper, 463,392 pounds of 
lead, and 4,300,840 pounds of zinc was milled in the Hull lease 90-ton 
flotation mill. | 

Day Mines, Inc., worked its Hercules mine and shipped zinc-lead 
ore to tbe Sherman mill for treatment. 'The Sherman mine and 
300-ton flotation mill, also owned by Day Mines, Inc., recorded & 
e? in production of lead ore, its principal product. The remainder 
of the district output was chi efly zinc-lead ore from 13 other propertics. 

Placer Center District.—The Tamarack mine, owned and operated 
by the Day Mines, Inc., had the largest output in the district in 
1951. The property was worked throughout the year and the zinc- 
lead ore was treated in the Tamarack 400-ton flotation mill at Dorn. 
The Day Mines, Inc., also operated its Dayrock, Option, Black Cloud, 
California, and Pan Handle groups, treating the lead ore in its 250-ton 
bulk flotation mill at Bunn. The Success group was worked through- 
out the year by lessee Wylie Gardner, and the zinc-lead ore produced 
was treated in the Rex Mill. The remaining district output consisted 
of lead ore from the Galena mine, lead tailings from the Rex tailings 
dump, and zinc-lead ore from Tamarack No. 5 mine. 

Yreka District (Kellogg).—Mine output in Yreka district dropped 
appreciably in 1951 owing primarily to a shortage of underground 
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mine labor during the late summer months and early fall and a loss 
of productive time during a strike from August 27 to September 6. 
Ore production for the district in 1951 declined about 1 percent; 
gold, 24 percent; silver, 31 percent; copper, 26 percent; lead, 28 
percent; and zinc, 13 percent. Despite price increases of copper, 
lead, and zinc in 1951, the total value of district metal output was 
$29,569,513, a decrease of 3 percent from the 1950 figure. The 
district remained by far the largest lead and zinc producing area in 
Idaho and ranked second in silver output. 

The Bunker Hill & Sullivan mine at Kellogg continued to be the 
largest producer of ore in the district, as well as the largest producer of 
lead in Idaho. Output in 1951, according to the annual report to 
stockholders, totaled 1,703,121 ounces of silver, 22,478 tons of lead, 
and 10,298 tons of zinc in terms of gross metal content of concentrates. 
Zinc output in 1951 was 19 percent greater than in 1950, making the 
Bunker Hill & Sullivan mine the second largest producer of zinc in 
Idaho in 1951. The silver and lead output in 1951 decreased 36 per- 
cent and 33 percent, respectively, from the 1950 level. 

John George continued leasing operations in the upper levels of 
the Bunker Hill & Sullivan mine and treated about 15,000 tons of lead 
ore in his 250-ton concentrator, producing lead concentrates con- 
taining 27,794 ounces of silver, 695 tons of lead, and 172 tons of zinc. 

Production of the Page mine of the Federal Mining & Smelting Co. 
during 1951 was appreciably less than in 1950 as & result of the short- 
age of miners during the summer months and the strike in late Áugust 
and early September. A total of 130,181 tons of zinc-lead ore was 
treated in the company's 500-ton flotation mill, a decrease of 18 per- 
cent from 1950 output. Silver production of the Page mine decreased 
12 percent in 1951, lead 22 percent, and zinc 20 percent. 

The Highland Surprise Consolidated Mining Co. operated its 
Highland Surprise mine on Stewart Creek throughout the year and 
reported the production of 25,100 tons of zinc-lead ore which, when 
treated in the company's 300-ton flotation mill, yielded concentrates 
containing & total of 64 ounces of gold, 16,314 ounces of silver, 11,200 
pounds of copper, 1,033,015 pounds of lead, and 1,895,447 pounds of 
zinc in terms of recoverable metal. Sunset Minerals, Inc. worked 
the Liberal King mine during 1951 and produced 117 ounces of gold, 
20,711 ounces of silver, 17,044 pounds of copper, 1,402,647 pounds of 
lead, and 3,223,986 pounds of zinc as recoverable metal. 'The Sidney 
Mining Co. operated its Sidney group and 300-ton flotation mill on 
Denver Creek near Kellogg throughout 1951 and produced 4,145 tons 
of lead concentrates and 10,347 tons of zinc concentrates, which 
together contained 125 ounces of gold, 115,763 ounces of silver, 33,836 
pounds of copper, 5,596,205 pounds of lead, and 11,209,347 pounds of 
zinc as recoverable metal. From the Constitution mine, the Spokane- 
Idaho Mining Co. produced a total of 2,018 tons of lead concentrates 
and 8,072 tons of zinc concentrates, which together yielded 142 ounces 
of gold, 102,607 ounces of silver, 32,876 pounds of copper, 3,439,948 
pounds of lead, and 7,983,859 pounds of zinc. 
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The Bradley Mining Co. worked its Yellow Pine mine in the Yellow 
Pine district throughout the year and produced 620,733 tons of gold- 
antimony ore which, when concentrated in the company’s 2,200-ton 
flotation mill, yielded 14,394 tons of gold concentrate containing 19,605 
ounces of gold and 141,044 ounces of silver. Compared with the 1950 
production, this was a decrease of 60 percent in the gold output and an. 
increase of 3 percent in the silver output. Nevertheless, the Yellow 
Pine property produced 59 percent of the State total gold in 1951. 


TABLE 11.—Mine production of gold, silver, copper, lead, and zinc in the Coeur 
d'Alene region, Shoshone County, 1947-51,fand{total 1884-1951, in terms of 
recoverable metal 


Mines pro- Gold 
ducing Material lode’ Silver, 
Year Set? d ee Copper | , Lead Zinc | Total value 
(short | Placer | “(ane — |(pounds) (pounds) | (pounds) 
Lode|Placer | tons) ounces) ounces) 
NEE 61 412, 957,143] 2,808| 9, 234, 906|2, 624, 000/146, 120, 000/158, 502,000) $49, 226, 932 
hr AA 65 713, 166, 7. 3,362| 10, 698, 33812, 775, 000/165, 174, 000/167, 601,000} 62, 168, 055 
¿E 61 112, 282,614) 2,438| 9, 146, 146/2, 341, 000/148, 304, 000/148, 739, 200| 50,699, 924 
1000 PA 57 2/2, 542,169] — 3, 416| 15, 056, 131/3, 791, 000/1809, 394, 00€| 172, 205,000} 64, 555, 947 
106] AAPP 67|......- 2, 393, 939| 2, 684| 13, 639, 80813, 748, 000|141, 140, 000/149, 978, 000) 65,058, 887 
1884-1961.......-]-...-]--..--. (1) 407, 774|480, 962, 753| 2 78, 005| 2 5, 927, 133| 2 1, 595, 380/1, 414, 636, 027 


1 Figure not available. 
3 Short tons. 


Illinois, Kentucky, Maryland, New 
Jersey, New York, Pennsylvania, 


Vermont, and Virginia 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Samuel Á. Gustavson 


A 
GENERAL SUMMARY 


ACH of the States discussed in this chapter is a producer of one or 
more of the five metals—gold, silver, copper, lead, and zinc—withi 
Region VIII of the Bureau of Mines. States in the area not pro- 

ducing these metals are: Connecticut, Delaware, Indiana, Maine, 
Massachusetts, New Hampshire, Ohio, Rhode Island, and West 
Virginia. Data for previous years will be found in earlier Minerals 
Yearbooks in chapters entitled “East of the Mississippi River” or 
* Eastern and Central States." 

Production generally increased in 1951, except for Northern Illinois 
and Virginia. In Northern Illinois the Eagle-Picher Co., Mining and 
Smelting Division, operated steadily, but production was only about 
half that in 1950; and in Virginia a strike stopped production at the 
Austinville mine of the New pum Zinc Co. from April 1 to October 1. 
Both companies produce lead and zinc. 

The value of the metal production reported herein, except that of 
zinc in New Jersey, has been calculated at the prices shown 1n table 1. 
The value of the New Jersey output is the total value of the zinc re- 
coverable as metal and oxide after freight, haulage, smelting, and 
manufacturing charges are added. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! (per | Silver ? (per Copper ? Lead 3 Zinc ? 
fine ounce) | fineounce) | (per pound) poun poun 


$35. 00 
. 00 H e e 
—————— . 00 é e i . 124 
. 00 . 90 . 208 . 
. 00 


o eme mee eege eo ee eem ee enee eege 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

1 buying price for newly mined silver, July 1, 1946, to date—$0. 9050505 ($0. 905 used in 1947 for 
calculating purposes). 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 
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TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Illinois, 
Kentucky, Maryland, New Jersey, New York, Pennsylvania, Vermont, and 
Virginia, 1947-51, in terms of recoverable metal ! 


Gold (lode) Silver (lode) 
Material sold 
Year ir ud or terated [m 
(short tons) | Fine ounces | Value | Fineounces | Value 
lr AAA 43 3 1, 927, 283 1, 618 $56, 630 55, 531 $50, 255 
AAA 45 3 2, 051, 754 2, 904 80, 640 61, 476 55, 039 
1949................... 50 8, 729, 047 1, 766 61, 775 59, 770 54, 103 
1050. A 34 4, 305, 103 1, 030 67, 550 73, 397 66, 428 
ee 32 381, 042 2, 336 81, 760 105, 908 95, 852 
Copper ! Lead Zinc 
eee eens —A—_ A | A _ m————— Total 
Year 3 
Short Short Short value 
tons Value tons Value tons Value 
lr AAA 12, 691 | $5, 330, 220 7,838 | $2, 257,344 | 138,356 |$32, 200, 422 | $30, 903, 871 
1048 i ccousacsoszel. 14,248 | 6, 183, 632 9,845 | 3,524,510 | 140,399 | 37,751,671 | 47,596, 092 
1949. .................. 18,449 | 5, 208, 906 8, 641 2, 730, 556 121, 215 | 31, 860, 350 40, 005, 600 
RL BEE 14, 497 | 6,030, 752 7,533 | 2,033,910 | 133,459 | 39, 532,757 | 47,731,397 
O WEE 16,140 | 7,811, 760 6,275 | 2,171,150 135, 633 | 50, 711, 969 60, 872, 491 


1 Data for copper production represent combined output of Vermont, Virginia (1947 only), Pennsyl- 
vania, and Tennessee; last State included to avoid disclosing individual company operations. 

3 Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania, 

3 Includes value of copper from Tennessee; see footnote 1. 


TABLE 3.—Mine. production of gold, silver, copper, lead, and zinc in Illinois, 
Kentucky, Maryland, New Jersey, New York, Pennsylvania, Vermont, and 
Virginia, in 1951, by States, in terms of recoverable metal 


Mines | Material sold 


State pro- or treated 
ducing | (sbort tons) | Fine ounces Fine ounces 

Illinols.......... P asleodd 19 807,212 [;-. mc las 3, 405 $3, 186 
Kentucky.............. 6 B66. 110 1-25 5o MAA A PAN 

aryland.............. 1 Tp) D A ERA EE 
New Jersey............. 2 40L 42A. AAA O O A 
New York.............. 2 500, 490 A umen 47, 508 43, 051 
Pennsylvanía........... 1 2, 083, 658 13, 575 12, 286 
Vermont................ 1 230, 050 L 97, 379 
Virginia................ 1 290, OBR scion A EEEE A PA 


———— 105, 908 95, 852 


Copper Lead Zinc 
——— Total 
State 
value 
nao ori Value Pori Value 

Ilinois. ........ 00.2020- O IA 3,160 | $1, 093, 360 21,776 | $7,920, 464 | $9,022, 960 
NA ARA A EE 107 37, 022 9, 457 1, 258, 348 1, 295, 370 
H d WEE, KE EE AN PA DE, DE 35 
NO EE, A A A EE 62, 917 |224, 279, 746 | 2 24, 270, 746 
E ew iir x RICO PEN EE A SET 1, 500 619, 000 40, 051 | 14, 578, 564 > Cu d 

A POSTA PM | A AGA e ether - 900, 
VILAM crie: ) 16,140 ($2,811,760 keck Wo 
Kid all SE, AA A 1, 508 521, 768 7, 332 2, 668, 848 3, 190, 616 
Total.............. 3 16, 140 |? 7, 811, 760 6,276 | 2,171, 150 135, 533 | 50, 711, 969 | % 60, 872, 491 


1 Includes fluorspar ore from which lead and/or zinc are recovered—Illinois 332,028 tons, Kentucky 45,478 


ns, 

2 Estimated smelting value of recoverable zinc content of ore after freight, haulage, smelting, and manu- 
facturing charges are idded. 

3 Tennessee produc Jon and value included, to avoid disclosing individual company operations. 

4 Includes value of :opper from Tennessee and Vermont; see footnote 3. 

$ Excludes value of copper, which is included under Pennsylvania; see footnote 3. 

* Includes value of copper produced in Tennessee; see footnote 3, 


MINERALS YEARBOOK, 1951 


1500 


*suopjeJedo £ueduioo [SNPJATDU] SUISO[OSTP PJOAB o? BJUBA[ÁSUUO Y PUL JUOULISA JO 987) QIM pepn[oug UOJI9MPOIA eesseuuopí 


feo SET | OSe “IT | TLL ‘IT | SIL ZE | Se ‘OT | OIZ'IT | Ev8'6 | 999ʻOT | LIS“OL | VEO“OT | 929'It | Lee “TE | 69L'€ || 7777707700000 00m eat, 
Le EE E E E E 
ee, |68, (mt Int VTT eM RI [$680 | POR CEA 
T90'0 eme | vez'e (eme | eee | core | 60822 |os0'e (ec | Le | CODE | ISLE | T98 p X10 X MON 
¿le zo | 006‘ |oze“9 | 0069 | 910'9 (mg | StO'9 "neg | Gcl'O | SOL | 620% |988% | CORD | rrr Tr eee ÁoSJaf MON 
¿vie |, |6, |905, e |se, "e | voe, | GLE, | OLE, | ee, | 02, | ee (57 777 l.c e Jw AXOTqUO X 
9LL'IZ | 0s9'1 | 38T | OEST |S6LT | 98T | LZLT | See'r | 980% [24291 "eet Io | 966°T |o 777707000000 00 000008 0600060000707 Stot [BIOL 
zi'o |999, ¡oro |989, [zo ep | Ih, | sp, |o, |e, joos, |e, jooo, E u19q3008 
ero ‘Ot | 990'T | vSl'T | PZI | SIG T | Z6£'L | EIST (set | SEO‘T | BETT Leet | HOST [968% rr beier E 
:(guo3 31008) UZ 
9z'9 | #29 | 969 | 249 | Ee | [|et [st Im Tee O ME Fr IL 
sg |ec Joe |we [| |"(vvvpevvvmE-- DC. pos. JE. (pt oo ectetur e IRA DT IN 
0091 | St | 60r jet [eoo (sr Io emt [4r | er [er jor [00 A AEN 
LU, |8 tí 6 Or Or 6 8 6 8 or 8 L pH ee QE GN ne eee E Ange 
ore jose Joes | Ist (ee jeg "ee In Is jog (ee (jor [s rr to (BIOL 
ez |z {sr Je jee Jm (erc [oc um Int (mt (NI let E anog 
192 eL 29 DI 6h ev D Së Uu SL 800 | 99 Ici. KEEN LIOqON 
:SJOUTTIT 
| "Lego 31098) pee 
mat | OSEI | SEFT | LSPT |ose'r "eet | esc't Leet met | FII net (out Iert" t JUOULIOA, 'oosgeuuo, “BTUBA[ÁSUTO Y :(suo 3108) 1eddop 
806 “sor | 084% | ope's | TSZ‘IT | 69% | sop ir | sez' | vez“ | 9148 | vr» “or | sse'e | LE9°9 | 9809 | 777 000 t0 tM MT [9301 
men | S86 /e | soz‘e | Ov P | ziz‘e | escote | oco emie | otep | 600€ [8291 | 198 pI ao 
aert Iert | Scc T leiert Iert | OFO'T | OZE'T |O9U'I eet | OTT |OIS, (gen, |77—7 Lese o n rennen n n n n m ----- a rasuna d 
899 “zp | 06€ leng | 1009 Iess leg | 689° | 946% Izeg | szos | o6'e | VOS'E (ee, 00 MON 
cope jor  |oze |ote |see (|o [ose [ge | O6L |o |se Joe |o (|^ — SIOUTIT 
:(seouno ouy) 19A 18 
ez |e (sx |o [eos | sor |I | Ec | coe We ew Ier le pM eet, 
991 H el gt £I £I el el el 9I el 8 St EE JUOULISA, 
OI | 6I ger Ser 061 get S91 91 061 $07 081 Ca Qu EENEG SIO9AL Sud 
A ade DEE senses sev Se MN ARA Lee ER Leer IER pus[416]A 
:(seouno eug) PLOD 


j——Ó————— € M—— ——————LÓ————— ——— d |S | ES | Lcd hamum 


[8)9U1 ep[qe1040001 JO SULIO) ur 'Sujuour Aq ‘TGT "érutZirA pus 'juourioA "erueA[As 
-Uuuoq 'NIOX MON '£esief MON 'puv[Arepp 'Ásonjuey ‘stourm I ut ouz pus 'pee[ 'ieddoo '1ea[rs ‘plod jo uononpoid euty—'p ATAVL 


CO 


ILL., KY., MD., N. J., N. Y., PA., VT., AND VA. 1501 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Illinois, 
Kentucky, Maryland, New Jersey, New York, Pennsylvania, Vermont, and 
Virginia, in 1951, by method of recovery and class of material processed, in 
terms of recoverable metal ! 


Gola | Concentrate shipped to smelters and recoverable 
me 


Material |recover- 
sold or | able in | 


ne (üne | trate Gold | Silver |Copper| Lead | Zinc 


(fine (fine | (short | (short | (short 


tons) |ounces? ee ounces)|ounces)| tons) | tons) | tons) 


Gold ore: Maryland............... 1 A PI A A A AAA 
Copper ore: Vermont.............. 230, 050 |........ (3) 156 | 41,300 (D- E A 
Magnetite-pyrite-chalcopyrite ore: 
Pennsylvania............--...-.- 2, 083, 658 |........ (3) 2,179 | 13,575 3 EN PRA A 
Zine ore E 
Illinois......................... 525,194 |........ 20,615 A A Tuta 751 | 15, 649 
Kentucky....................-. , 641 l.....o.. 5,606 A E AS aun. sE 2, 996 
New Jersey. .................-- 404, 424 |........ 310, 838 A A A EE 62, 917 
New York..................... 123, 363 |.......- 19,757 A O A dE 10, 530 
NN BEEN 1, 073, 612 |........ 365, 814 A A "o eg 751 92, 092 
Zinc-lead ore 
Ilinois.......... 2... 332, 028 |........ 14,340 |........ 3,465 |........ 2, 409 6, 127 
Kentucky............ ........ 45,478 |........| 986 |........|........].......- 401 
New York..................... 377,127 l........ 60, 498 |........ 47,568 |........ 1,500 | 29, 521 
Virginia. .....................- 239, 088 |........ 16, BIS EA A IA 1, 508 7,332 
Total coccion 993, 721 |........ 92,337 |........ 51,083 |........ 5,524 | 43, 441 
Grand total.................. 4, 881, 042 1 |*650,226 | 2,335 |106, 908 |416,140 | 6,275 | 136, 533 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 


Copper: 
Pennsylvania n— — ——Á——— es VM 2,179 | 13,575 (n E, PR 
VENDO eege ee 3 156 41, 800 I) AAN PA 
Ne) WEEN 492,175 2,335 | 54,876 (416, 140 |........|.......- 
— —< 
o AA II 4,550 1... .....]........]- -.--..- 3,160 |........ 
A eege 100 A A GE 107 |.......- 
New EE eege eelerer ege 2, 4 A SE 47, 668 |........ 1, GA aisi 
A ian 9,361 |........ 47, 668 |........ 6, 275 |........ 
ae ——— J SE Ó—M —— eee 

Zinc: 
TIMO ii radiata 39,405 |........ 3, 465 PA ae nra 21, 776 
Kentucky A eieiei tee ele Y A ES WEE, A 3, 457 
New ët, EE eectecess 310, 838 GE, BEE A EE 62, 917 
New de AAA MA SN ÓN 15142 PA PRA A A 40, 051 
A se 14,877 ll AAA A A A A 

A A a 448,790 |........| 3,465 |........l.......- 135, 533 
Grand totel. --0000 0000000000000000 4550,328 | 2,335 |105,908 Wie 140 | 6,275 | 135,633 


1 All material treated at mills; no ore shipped directly to smelters in 1951. Definitions used in ore 
classification will be found in the Gold ane Silver chapter of this volume. 

3 No silver recoverable in bullion in 19 

$ Figure withheld to avoid disclosing individual company operations. 

4 Copper concentrate from Tennessee included to avoid disclosing individual company operations. 
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METALLURGICAL INDUSTRY 


During 1951 virtually all ore from the States reported in this 
chapter was treated in concentration mills at or near the mines and 
the oe then shipped to smelters, refineries, or oxide plants. A 
total of 4,381,042 short tons of material was so treated, including 
2,083,658 tons of magnetite-pyrite-chalcopyrite ore produced in 
Pennsylvania. This is also reported in the Iron Ore chapter of this 
volume. Fluorspar ore from all Southern Illinois mines and all 
Kentucky mines except the Hutson mine of Alcoa Mining Co. (see 
footnote 1, table 3) is duplicated in the Fluorspar chapter. In 1950, 
4,305,103 tons of material was concentrated. About 1 ton of gold 
ore in 1951 and about 55 tons in 1950 were treated by amalgamation. 

The"methods of treatment used in some mills and other operating 
details are given in the Review by States that follows. 


REVIEW BY STATES 
ILLINOIS 


Northern Illinois. —During 1951 five mines operated in Jo Daviess 
County. Production totaled 525,184 tons of crude ore, from which 
28,539 tons of zinc concentrates containing 15,649 tons of recoverable 
zinc and 1,076 tons of lead concentrates containing 751 tons of re- 
coverable lead were obtained. Tri-State Zinc, Inc., operated its 
Bautsch mine throughout the year and the Black Jack mine inter- 
mittently. The ore is concentrated in the company 850-ton jig and 
flotation mill. Output was slightly less than in 1950. The Eagle- 
Picher Co., Mining and Smelting Division (formerly the Eagle-Picher 
Mining & Smelting Co.), operated the Graham, Snyder, and Spillane 
mines and the 75-ton-per-hour jig and flotation mill throughout the 
year; output, however, was only about half that of 1950. ` 

Southern Illinois.—Production of silver, lead, and zinc, virtually 
all from fluorspar mines, totaled 3,465 ounces of silver, 2,409 tons 
of lead, and 6,127 tons of zinc, an increase of 73,65, and 4 percent, 
respectively, over 1950. Major reasons for the increases were a 
strong demand for fluorspar and higher prices for lead and zinc. 
The chief producers were the Ozark-Mahoning Co., Minerva Oil Co., 
Alcoa Mining Co., Crystal Fluorspar Co., and Rosiclare Lead & 
Fluorspar Mining Co. 

KENTUCKY 


A fivefold increase in zinc output from Kentucky mines in 1951 is 
attributable chiefly to the first full year's operation of the Alcoa 
Mining Co. Hutson zinc mine in Livingston County. The rest of the 
State output of zinc and all the lead were recovered as byproducts of 
fluorspar mining by the Ozark-Mahoning Co. and the United States 
Steel Co. (formerly United States Coal & Coke Co.), operating in 
Crittenden County; and the Inland Steel Co., operating in Livingston 
County. 

MARYLAND 


degree Ss Mint receipts credited production of 1 ounce of gold 
from the Maryland mine in Montgomery County. | 
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NEW JERSEY 


The Franklin and Sterling Hill mines of the New Jersey Zinc Co. 
in Sussex County operated continuously thoughout the year, recording 
a zinc-production increase of 14 percent, in quantity and 41 percent in 
value over 1950. In 1950 the mines were idle from January 1 to. 
January 26. 

NEW YORK 


In Lawrence County the St. Joseph Lead Co. operated the; Balnat 
and Edwards mines nearly continuously throughout the year. Silver, 
lead, and zinc are produced from the Balmat mine and zinc from the 
Edwards mine. The State production of silver, lead, and zinc was 
greater in 1951, in spite of the loss of production from the Universal 
Exploration Co. Hyatt mine, which closed in May 1950. 


PENNSYLVANIA 


All the gold, silver, and copper produced in Pennsylvania for several 
ears has been from the Cornwall mine of the Bethlehem Steel Co. 
in Lebanon County. Operation was continuous in 1951, and pro- 
duction of gold, silver, and copper increased 24, 29, and 28 percent, 
respectively, over 1950. The ore mineral is magnetite-pyrite-chalco- 


pyrite. 

According to the company’s annual report, the New Jersey Zinc Co. 
had sunk the shaft at its zinc mine near Friedensville to within 175 
feet of the objective depth of 1,260 feet. 


VERMONT 


Vermont has only one active producer of the metals discussed 
in this chapter. The chief product is copper, with gold and silver as 
relatively minor coproducts. Mining was carried on at a steady rate 
throughout 1951. In terms of recoverable metal, copper production 
was about 8 percent greater than in 1950 and gold and silver output 
7 and 46 percent greater, respectively. An exploration contract be- 
tween the Vermont Copper Co. and the Defense Minerals Explora- 
tion Administration for search for additional copper ore in Orange 
County was approved in August. The contract specified an expendi- 
E of $51,382, the Government and the company each to furnish 

alf. 


VIRGINIA 


Output of lead and zinc was 54 and 41 percent less, respectively, in 
1951 than in 1950. A strike at the Austinville mine of the New Jersey 
Zinc Co. in Wythe County, which stopped production from April 1 
to October 1, was the chief reason for the decrease. 

No production was reported by the Timberville Mining Co. in 
Frederick County. The New Jersey Zinc Co. reported the starting 
of shaft-sinking operations DR to development of its property 
at Ivanhoe, Va., near Austinville. The ore from this property will be 
concentrated at Austinville. 


Michigan and Wisconsin 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 


By Samuel A. Gustavson 


A 
GENERAL SUMMARY 


OPPER is currently produced in the Upper Peninsula of 
Michigan in Houghton and Keweenaw Counties from amyg- 
daloid and conglomerate lode deposits and from re-treatment 

of old mill tailings. In 1951 production of copper (24,979 tons) was 
2% percent less than in 1950. During 1951 an estimated $568,193 
in exploration contracts covering search for copper ore in Houghton 
and Keweenaw Counties was approved by the Defense Minerals 
Exploration Administration (DMEA), formerly part of the Defense 
Minerals Administration (DMA). The Government share of the 
cost was $284,096. Government price assistance was afforded several 
high-cost copper mines through agreements between companies and 
the Defense Materials Procurement Agency (DMPA), formerly DMA, 
which guaranteed with certain limitations floor prices ranging from 
25.5 to 33.8 cents per pound. On November 15, 1951, the Recon- 
struction Finance Corporation (RFC) approved & $57,185,000 loan 
for developing the White Pine Copper deposit in Ontonagon County. 
Limited production is planned for the middle of 1954. 

Zinc and lead are produced in the southwestern portion of Wisconsin 
in Grant, Iowa, and Lafayette Counties. Output of both metals in 
1951—1,391 tons of lead and 15,754 tons of zinc—was over 2% times 
that of 1950. Higher metal prices and/or Government assistance 
enabled new operators to start producing and stimulated increased 
output from others. Through DMPA a development loan of $80,000 
was authorized in September 1951 to the Miffiin Mining Co., and 
at the year end DMEA had approved exploration contracts totaling 
$329,203.13. 

There has been no production of gold in either Michigan or Wisconsin 
in recent years. Silver production was last reported in Michigan in 
1947. 

In this report all tonnage figures are short tons and “dry weight”; 
that is, they do not include mositure. The values have been calc ated 
at the prices shown in table 1. 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! (per |Silver 2 (per! Copper? | Lead 3 ( Zinc 3 
Year fine ounce) | fine ounce) |(per pound)| poun pound) 
A A $35. 00 $0. 905 $0. 210 $0. 144 $0. 121 
NOG A CON 35. 00 . 905 217 179 . 188 
19010... ello A O rosiis 35. 00 . 905 .197 . 158 . 124 
ND A A A A A 35. 00 . 9054 . 208 . 135 . 142 
Uo AR E 35. 00 .9054- , 242 173 . 182 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 
ay Treasary puy mg prio for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1947 for 
cula purposes). 
3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals¿Reserve, for overquota, production. 


TABLE 2.—Mine production of copper in Michigan and lead and zinc in Wisconsin 
in 1951, by months, in terms of recoverable metal, in short tons 


Michigan Wisconsin 
Month == 

Copper Lead Zino 
TT EEE UNI eM MM E E EESE 1,913 80 1,023 
E AAA A A assanis sai 1,975 101 872 
VBE 2, 444 139 1, 247 
ROT EE 2, 004 131 1, 143 
M 1, 095 101 1, 440 
DUNG DEM E 2, 021 1, 209 
A x OE 1, 886 1, 235 
AUQUBE AAA A E 2, 415 134 1, 430 
BODlOM AA E RC EM RAPERE EE EE. 1, 840 87 1, 237 

ls A ee 2, 074 124 1, 

NOVOM AAA A A serise seses nsoni 1, 933 135 1, 
Ne A A A A 2, 419 162 1, 810 
y A eeh 24, 979 1, 801 15, 754 


METALLURGICAL INDUSTRY 


All the ore and old tailings produced in Michigan and Wisconsin 
were treated at concentrating mills at or near the mines, and then 
shipped to smelters or oxide plants. In Michigan, the Calumet & 
Heda Consolidated Copper Co. shipped all of its copper concentrates 
to the company smelter at Hubbell. Copper Range Co. and Quincy 
Mining Co. copper concentrates were processed in the Quincy smelter 
at Hancock. Wisconsin lead and zinc concentrates were sold to 
American Smelting & Refining Co., American Zinc Co. of Illinois, 
Matthiessen & Hegeler Zinc Co., and New Jersey Zinc Co. 

Definitions used in ore classification are given in the Gold and Silver 
chapter of this volume. Table 3 presents data concerning types of 
ores and concentrates produced in Michigan and Wisconsin. 
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TABLE 3.—Mine production of copper, lead, and zinc in Michigan and Wisconsin 
in 1951, by method of recovery and class of material processed, in terms of 


recoverable metal, in short tons! : 


Concentrate shipped to smelters and recoverable 
metal 


Material 
treated 
cone Copper Lead Zinc 
BY STATE 
Miebkean Nee Sé eere m rr e repens 4, 471, 334 40, 272 CN EEN GE 
WISCODSID.... coc oae seine Seed 514, 721 20,877 |... ee eno 1, 301 15, 754 
BY CLASS OF MATERIAL TREATED 
Copper (Michigan)........................ 4, 471, 334 40, 272 24.919 MA A 
Zine (Wisconsin).......................... 50, 615 4,01l |... 50 2,110 
Zinc-lead (Wisconsin)..................... 464, 108 25,866 BEE 1, 341 13, 
BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 
Copper (Michigan)........................ |... ....... 40, 272 24,979 AA EE 
Lead ( Wisconsin) AAA a Reuse ed Es a T TS ,900 EH 1,391 |... 
Zine (Wisconsin) .......... o2 ecce c eer coe | em e mro 27, 977 |..-..--...--|------------|. 15, 754 


1 All material treated at mills in 1951; none shipped directly to smelters. Some mass copper is hand-sorted 
rom crude copper ore in Michigan and some galena (lead sulfide) from lead ore in Wisconsin. The material 
s usually sorted at the mill and is included herein as part of the concentrates produced. 


REVIEW BY STATES 
MICHIGAN 


Production of copper from Michigan mines in 1951 totaled 24,979 
tons, 2% percent less than in 1950. Virtually all this copper was 
produced by three companies: Calumet & Hecla Consolidated Copper 
Co. operating several underground mines and two tailings reclama- 
tion plants; Copper Range Co. operating the Champion mine; and 
Quincy Mining Co. operating one tailings reclamation plant. All 
operated at a relatively steady rate throughout the year. Of signifi- 
cance to the future of copper mining in Michigan’s Upper Peninsula 
was the approval on November 15 of a $57,185,000 loan by the 
Reconstruction Finance Corporation to the White Pine Copper Co. 
for development of the White Pine copper deposit. 

Extracts from the producing companies’ annual reports follow: 


From report of Calumet & Hecla Consolidated Copper Co.: 


Exploration contracts have been made with the Government whereby the 
Company and the Government will share equally in the cost of exploring for 
copper ore in Northern Michigan and for zinc-lead ore in the Wisconsin-Illinois 
district. * * * In Northern Michigan we have received some encourage- 
ment, but a great deal of additional work must be done to determine whether 
we have located new ore bodies of commercial grade as a direct result of the 
exploration contract. 

Because the present ceiling price of copper is unrealistic and too low in relation 
to increased costs of labor and supplies resulting from general inflation, the 
Company was forced to take advantage of Government subsidy in respect to four 
of our highest cost mines in Northern Michigan. The output from these mines 
represents about one-third of our current underground copper production. Under 
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contracts with the Defense Materials Procurement Agency, effective December 
1, 1951, these mines should continue to operate at least for terms ranging from 
12 to 17 months. | 

Applications are on file with the Defense Materials Procurement Agency 
seeking Government financing of the unwatering and rehabilitation of two of the 
Company’s copper mines that were shut down in the 1930’s. There is no assur- 
ance that the Government will approve these applications but, in the event of 
approval, the projects will make available 40 to 50 million pounds of copper per 
year over a period of at least 15 years. 


* * * 


Our seven copper mines and two reclamation plants operated at' capacity 
throughout 1951 although the average yield per ton of rock was low. Labor and 
supply costs increased appreciably during the year but the price of refined copper 
was frozen for the entire year by the Office of Price Stabilization. As a result, 
our mining operations showed only & modest proflt for the year. 


* * * 


EXPLORATIONS 


* * * Contracts were made under which the Government has agreed to 
pay half the cost of certain explorations, to be repaid on a royalty basis if produc- 
tion results. These agreements provide for a total expenditure of $568,193 on 
explorations in Michigan and $158,519 on explorations in Wisconsin during a 
two-year period. l 

In Michigan, the Government is particpating in the cost of underground 
drifting and surface trenching. A drift, south of present workings on the Kear- 
sarge Lode, has disclosed encouraging mineralization which justifies further work. 

ithout Government participation, the Company is exploring a part of the 
Knowlton Lode in Ontonagon County where spotty mineralization was discov- 
ered in 1939. Information will be sought on the pattern, grade and physical 
characteristics of the ore in order to determine whether the deposit can be ex- 
ploited profitably. 


From report of Copper Range Co.: 


Mining was carried on throughout the year in the East Vein of the Champion 
Mine. The program of increasing tonnage was continued throughout the year 
although progress was not as rapid as desired. A total of 206,831 tons of ore 
were shipped to the mill. * * * Development and preparation work during 
the year was in excess of that required to replace the tonnage milled. Broken 
ore reserves were increased during the year from 101,000 tons to 133,000 tons at 
the end of the year. ) 
* * * 


On September 16th & wage increase was made subject to the approval of the 
Wage Stabilization Board. Concurrent increases in the cost of materials and 
supplies made it impossible to continue production on an economical basis at the 
celling price of 24.5 cents per pound. onsequently, the Company immediately 
began negotiations with the Defense Materials Procurement Agency for a subsidy 
to cover the current costs of production. By the end of the year an understanding 
had been reached with the Government whereby it agreed to pay to this Company 
subsidy payments with respect to copper produced from the East Vein (estimated 
during the two-year term of this contract at 6,372,000 unen) equal to the 
difference between the ceiling price and 33.8 cents per pound. The understanding 
was formalized in an agreement with the Defense Materials Procurement Agency 
dated March 19, 1952 and is retroactive to January 1, 1952. "The agreement 
terminates on December 31, 1953. Furthermore, it may be canceled on sixty 
days' notice by either the Government or the Company and will end automatically 
when copper price controls are removed. 

The Mill at Freda operated throughout the year. In July regrind and con- 
centrate cleaning circuits were put into operation which have raised the average 
grade of concentrate from 48 per cent to 60 per cent without increasing the over- 
all milling costs and without additional capitalexpenditures. * * * 
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WurrE Pine COPPER COMPANY 


The White Pine Copper Company, incorporated under the laws of the State 
of Delaware on November 21, 1950 and having an authorized capital of 300,000 
shares of $10 par value, acquired 9,840 acres of the fee, mineral and surface rights 
initially required for the development of the project, including the ore body and 
all appurtenances, in consideration of the issue to Copper Range Company 
of 136,000 shares of its capital stock having an aggregate par value of 
$1,360,000. * * * 

A loan in the amount of $57,185,000 was authorized by the Reconstruction 
Finance Corporation, acting under the Defense Production Act on November 15, 
1951. Two amendments were made subsequently to reflect important changes 
in the terms and conditions of the original authorization. "ow 


* * * 


White Pine Copper Company has the right to require the Government to purchase 
up to 243,750 short tons (487,500,000 pounds) of the first 275,000 short tons of 
copper produced by the White Pine Copper Company at the floor price of 25.5 
cents per pound, adjusted in accordance with changes in certain Government 
labor and commodity indices, reflecting changes in labor, material and other 
costs, as published by the United States Department of Labor, Bureau of Labor 
Statistics. The Government retains an option to buy all of the copper produced 
during the term of the contract at the higher of the then market price and the 
25.5 cents floor price as adjusted by index changes. The contract terminates on 
December 31, 1961, subject to earlier termination upon certain contingencies. 


* + * 


During the year 2,788 tons of ore were mined at White Pine and sent to the 
pilot mill for testing purposes. * * * 


From report of Quincy Mining Co.: 


During 1951 operation of our Reclamation Plant has continued on a very 
satisfactory basis; the tons of stamp sands handled were somewhat less than 
during the previous year. The recovery of copper per tons of sands treated aver- 
aged 5.57 pounds, while this is very good it is about 5% less than for 1950, The 
waste tailings, discarded after treatment carried an average copper content of but 
1.67 pounds per ton. 

* * * 

Our Reclamation Plant started the retreatment of stamp sands deposited in 
Torch Lake from our No. 1 Stamp Mill on November 1, 1943, and the dredge 
for pumping the sands from the Lake has been in continuous operation since that 
time; only a small tonnage remains to be treated from the number one mill sands, 
but there is probably enough to last until October 1952. At that time our dredging 
equipment will be moved to what is known as our No. 2 Stamp Mill sands. These 
are the waste tailings that were deposited in Torch Lake from our No. 2 Stamp 
Mill during the years between 1901 and 1920 at which time our No. 2 Stamp 
Mill was closed down. * * * 


TABLE 4,—Mine production of copper in Michigan, 1947-51, in terms of 
recoverable metal 


Mines producing | Material treated Copper 
koar Ore | Tailings | Short 
Lode | Tallings | (short (short tons Value 
tons) tons) 
ANA O AS 11 4 |1,962, 258 |3, 167, 516 24,184 |$10, 157, 280 
EE 11 3 |2, 165, 112 |2, 325, 124 27,777 | 12, 085, 218 
E AA A case 9 3 11,503, 358 |2, 039, 510 19,506 | 7,685, 364 
AAA A A AA 9 3 |2, 148, 919 |2, 237, 555 25, 608 | 10, 652, 928 
LEE 8 3 |2, 214, 369 |2, 256, 965 24,979 | 12, 089, 836 
WISCONSIN 


During 1951 Wisconsin mines produced and treated 499,971 tons 
of ore and an estimated 14,750 tons of tailings or boulder piles. 
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Twenty-five producers were active in 1951 compared with 11 in 1950, 

and production of lead and zinc was more than 2% times that of 1950. 

Higher prices for both lead and zinc and Government assistance 

through exploration and development loans provided the chief in- 

centives. Output in 1951 was 1,391 tons of lead and 15,754 tons of 

aoe Tables 2, 3, and 5 give more detailed production data for the 
tate. 

The chief producers were: Calumet & Hecla Consolidated o 
Co. (an extract of the company annual report follows); Vinegar Hill 
Zinc Co.; Dodgeville Mining Co.; Mifflin Mining Co.; Benton Milling 
Co.; George M. Baker; and E. P. Scallon. Mifflin Mining Co. and 
E. P. Seallon were new operators in the State. Other producers 
include: Walter Kuhn; Pecatonica Mining Co: Clarence F. Houta- 
ker; Meekers Grove Mining Co.; Orthel Redfearn; Murray & Richards 
Co.; Whitechurch & Farr; Fred Hofer & Sons; Mayer € Thiede 
Mining Co.; and Mickey Mining Co. 

The following is extracted from the annual report of the Calumet 
& Hecla Consolidated Copper Co.: 


Exploration contracts have been made with the Government whereby the 
Company and the Government will share equally in the cost of exploring for 
eopper ore in Northern Michigan and for zinc-lead ore in the Wisconsin-Illinois 
district. If commercial ore is discovered and mined, repayment of the Govern- 
ment's share will be made on a royalty basis. We have been fortunate in discover- 
ng a substantial tonnage of new ore in Wisconsin. * * * 


* * * 


The Company's zinc mine at Shullsburg, Wisconsin, was placed on a production 
basis &t the beginning of the year. With the installation of additional under- 
ground loading and trucking equipment, production gradually increased as the 
year progressed, and at the year-end had reached the capacity of the mill. During 
the year 14,155 tons of zinc and lead concentrates were shipped. The under- 
ground and surface equipment is in good condition, and no additional major 
capital expenditures are contemplated for the present plant in 1952, 


EXPLORATIONS 


Explorations for copper and zinc ores were continued on the expanded scale 
started in 1950. Contracts were made under which the Government has agreed 
to pay half the cost of certain explorations, to be repaid on a royalty basis if 
production results. These agreements provide for a total expenditure of $568,193 
on explorations in Michigan and $158,519 on explorations in Wisconsin during 
a two-year period. : " 

Explorations in the Wisconsin-Illinois zinc district have disclosed more new 
ore than was mined during the year. 


TABLE 5.—Mine production of lead and zinc in Wisconsin, 1947-51, in terms of 
recoverable metal 


1961......... 


1 Partly estimated by author. 


Missouri, Oklahoma, Kansas, 
Arkansas, and Texas' 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By F. F. Netzeband 


A 
GENERAL SUMMARY 


EFENSE programs of all the world powers during 1951 created a 
D singular demand for metals on the entire domestic mining in- 

dustry. Resultant high metal prices allowed mine operators 
in the West Central States—Missouri, Oklahoma, Kansas, and 
Arkansas—to mine the extensive marginal ores of these areas at maxi- 
mum rate. Total mine production from these four States amounted 
to 11,783,062 tons of crude ore in 1951, which was 9 percent more 
than that produced in 1950. The grade of crude ore declined, result- 
ing in similar declines in output of silver, copper, and lead. Zinc 
output, on the other hand, increased 14 percent. 

The Government maintained its controls on prices and the alloca- 
tion of metals to consumers throughout 1951. The ceiling price of 
lead was 17 cents and that of zinc 17.5 cents from January 1 to Octo- 
ber1. Each metal advanced 2 cents to 19 and 19.5 cents, respectively, 
for the last 3 months of 1951. Lead-concentrate price in the Tri-State 
district was $218.42 per ton until October 2, when it advanced to 
$246.50, and on November 1 decreased to $245.95, reflecting an in- 
crease in smelting charge. Zinc concentrates were quoted at $115.00 
a ton until October 2, when they advanced to $135.00 a ton, as the 
domestic ceiling price of zinc was advanced 2 cents. 

The total value of the silver, copper, lead, and zinc from the West 
Central States in 1951 amounted to $87,154,403, or $17,871,824 (26 
percent) more than in 1950. Silver production was valued at $166,913, 
22 percent less than in 1950; copper, $1,172,248, 6 percent less than in 
1950; lead, $51,642,922, 16 percent more than in 1950; and zinc 
$34,172,320, 47 percent more than in 1950. 

Mining activities in Texas in 1951 were pray exploration proj- 
ects in the Shafter, Van Horn, and Sierra Blanca areas in the south- 
western part of the State. The total value of the mine production of 
gold, silver, copper, lead, and zinc in 1951 was $26,467—$1,120 for 

old, $1,250 for silver, $483 for copper, $14,878 for lead, and $8,736 
or zinc. 


1 These are the gold-, silver-, copper-, lead-, and zinc-producing States within Bureau of Mines Region VI. 
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Additional zinc values, not included in the above figures for Texas, 
were obtained from the slag-fuming plant of the American Smelting 
& Refining Co. at El Paso, which processed old zinc-lead-bearing slags 
with current hot slag. In production statistics, the metals (princi- 
pally zinc) recovered from the current hot slags are credited to the 
various Opes of concentrates op the basis of assay content and are 
apportioned to the States from which the ore shipments originated. 
Specific data on the quantity of metals recovered from the old slag 
are not available. 

The values of the metals reported in this chapter have been calcu- 
lated at the average yearly metal prices given in table 1. Tonnage 
figures are short tons and “dry weight”; that is, they do not include 
moisture. Statistics on Texas are shown separately from those of the 
West Central States to maintain continuity with past years. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! (per|Silver?(per| Copper? |Lead? Zine 3 ( 
fine ounce) | fine ounce) | per pound) nb bound) 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. l 
2 Treasury buying price for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1947 for 


calculating purposes). 
3 Yearly average E price of all grades of primary metal sold by producers. Prico in 1947 includes 
bonus payments by O of Metals Reserve for overquota production. 


TABLE 2.—Mine production of silver, copper lead, and zinc in Arkansas, Kansas, 
Missouri, and Oklahoma in 1951, by months, in terms of recoverable metal ! 


Silver (fine [Copper (short| Lead (short | Zino (short 
Month ounces) peasy tons) tons) 

A A A cede. 16, 987 233 13, 511 7,304 
A ENS 16, 373 221 12, 171 0, 785 
eee Gauss aweadeawesseewe se CERES SE RE ERN ES 16, 821 302 13, 636 8, 048 

April- A A A AE 13, 805 160 , 908 7, 086 
A A DE cd demas dd 15, 125 78 12, 100 8, 487 

AAEN T. EEN 430 203 11, 837 7, 844 
tr EE 13, 595 201 0, 969 7, 202 
AUTOS ido 16, 751 224 12, 841 8, 008 
September. .------------ccecccum oco rero eec 13, 206 185 10, 989 7,754 
jejeje: APP 17, 401 220 , 700 8, 711 
e eh e 16, 051 208 12, 820 , 836 
NN EE 16, 129 177 13,375 , 885 
Total AA A E O E 184, 424 2, 422 149, 257 93, 880 


1 See footnote 2, table 3 for definition of mine production. References in that definition to gravel, gold 
; cyanidation, and amalgamation, however, are not applicable to the 4 States here covered, since gold 
hag never been reported from these States and gold-extraction processes have not been used on their ores. 


302512— 54—96 
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TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Texas in 1951, 
by months, in terms of recoverable metal ! 


Gold (fine | Silver (fine Copper Lead (short | Zinc (short 
Month ounces) ounces) (short tons) tons) tons) 

E AAA 1 hy dd a 2 EEN 
February............-......-..-. 10 152 A S EE 
A A 9 120 caca ccatas B. DEE 
ADI RE 5 268. EE d EE 
BY SENEC CR 2 18 PR d YN BEE 
June........ O A e aua Due: 2 US AAA B EA 
JULY AAA A ERES a à 101 hilos. aos NP 
A A A A AA A A hus EE? 
a APA A O PE ees case 2 ANA 
Re EE, AO 270 1 2 8 
ele Een AREAS A rasis 1052 AA 1 8 
December... coesoovecccsscdesec|szememiz amarus ug SE 1 8 
Total.......-----0--------- 32 1,381 1 43 24 


1 Mine production comprises ore, gravel, or other mineral material sold or treated, metal recovered as 
natural gold or as bullion from cyanidation or amalgamation, the estimated recoverable metal (or gross 
metal as indicated) contained in concentrates, ores, tailings, and other mineral materials shipped directly 
to smelters or sold to oro buyers within the year. 


TABLE 4.—Mine production of silver, copper, lead and zinc in Arkansas Kansas, 
EDO O Oklahoma in 1947-50 and in 1951 by States, in terms of recover- 
able met 


Material sold or treated Silver 
Mines Dro- |- 
ucing a 
Crude ore | Old tailings Fine Value 


(short tons) | (short tons) ounces 


o D, o | rs |) ar 


A A EROR aos 254 11, 837, 403 6, 041, 783 93, 600 $84, 708 


I EE 294 | 8,537,796 | 3,760,259 | 114,187 103, 346 
LEE 232 | 10,198,120 | 3,011,718 | 123, 413 111, 695 
ANECA P RECON UNE 255 | 10,766,495 | 1,993,428 | 236,273 213, 839 
1051 
EE 9 4. 000. AAA A sal Leese enue 
TERA EUM CE DUE 78 | 1,733,827 80, 150 |--o 
MiS 54 | 6,499,122 | 1,574,379 | 184,424 166, 913 
Oklahoma... ...--..--.---------cc-c-- 148 | — 3,542,213 666, BCL 
Total 1951._..-.-..-------------- 289 | 11,783,062 | 2,321,052 | 184,424 166, 913 


ls Que 109, 651 $71, 664, 704 
2048 eet 2, 37 1, 028, 580 85,892 | 22,847,272 | 69, 665, 009 
jo AAA 3,070 | 1,445, 980 79,378 | 19,685,744 | 70, 903, 767 
1000 AA AAA 2,982 | 1,240, 512 82,112 | 23,319,808 | 69, 79 


rr e era C m] o 
o o o o | o | o | o o do 


1951 
AMA A [Lese ros 18, 200 29, 618 
—— ——— ———— 10,521,056 | 13,616, 718 
Missouri................ 2,422 | 1,172,248 4,177,264 | 48,317,317 
Oklahotn8........2 22-2 | eme cease [esse unen que b, 734, 050 19, 455,800 | 25,190,750 
Total 1951........ 2,422 | 1,172,248 51, 642, 022 34,172,320 | 87,154, 403 


1 Includes recoverable metal content of ore milled and old tailings or slimes retreated during the calendar 
year indicated. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Texas 
1947-51, and total, 1885-1951, in terms of recoverable metal ! 


ceux Gold Silver 
re (short | 
Year tons) 
Fine ounces Value Fine ounces| Value 
Ir AAA EE 4, 552 45 $1, 575 20, 547 $18, 595 
TFT NA EE j 57 1, 995 : 2,77 
IDE EES 2, 140 40 1, 400 2, 691 2, 435 
10009 ioi eos uve A 935 4 1, 715 2, 454 2, 221 
E Ke O T 750 32 1,120 1, 381 1, 250 
p MM ——— El p M——— À———EL—M———— —— 1 
1885-1951............-.---- eee eee (4) 8, 513 231, 900 | 33,208,501 | 23, 442, 336 
Copper Lead Zine 
| | Total 
Year 
value 
Paor Value uot Value pre Value 
y A 6 $2, 520 78 $22, 464 22 $5, 324 $50, 478 
19483... ......-....... 23 9, 982 170 | 60,860 |..........].-.-...---.-- , 611 
1949 3...........-......- 24 9, 456 132 41,712 AO EE , 003 
1950 3 3...0... 0.2... 2 832 129 | 34,830 |..........]............ 39, 598 
1951 B EMO arc eos 1 483 43 14, 878 2 8, 736 26, 467 
AAA _ _ ————_—— a | a | _—_—ue—————— ——_—_  _ Lee E 
1885-1951..............- 1,365 303, 316 6, 387 674, 439 834 181,287 | 24,873, 278 


! Includes recoverable metal content of ore shi during the calendar year indicated. 

3 All of 1950 production was from 1 mine in Presidio County, which produced lead ore. 

3 Does not include zinc and lead recovered by the slag-fuming plant at the El Paso smelter from old ac- 
cumulated slag resulting from operations in previous years. 

* Data not available, 


Gold.—A small amount of gold—32 ounces valued at $1,120—was 
produced in Texas in 1951. In 1950 Texas produced 49 ounces 
valued at $1,715. 

Silver.—The production of silver in the West Central States in 1951 
was 184,424 fine ounces, which at the 'Treasury price of $0.9050505 
per ounce was valued at $166,913 compared with 236,273 ounces 
valued at $213,839 in 1950. All the silver produced in these States 
in 1951 was recovered incidental to the smelting of lead and lead- 
copper concentrates. These concentrates usually contain 1 to 2 
ounces of silver per ton; however, all of the pig lead was not desilverized. 

Copper.—The copper produced in the West Central States in 1951 
amounted to 2,422 short tons valued at $1,172,248. This was 19 

ercent less in quantity and 6 percent less in value than was produced 
in 1950. All this production came from the lead-copper ores of 
Southeastern Missouri. 

Lead.—The mine production of lead in 1951 in the West Central 
States decreased 9 percent in quantity but increased 16 percent in 
value because a higher metal price prevailed during the year. Mis- 
souri, the GEET lead-producing State in the Nation, accounted 
for 123,702 tons, 32 percent of the Nation's lead recovered from 
domestic ores and 83 percent of the four-State output. Oklahoma 
produced 16,575 tons (11 percent of the four-State output), Kansas 
3,947 tons (6 percent), iud Arkansas 33 tons. The important lead- 
producing area of Southeastern Missouri accounted for 122,318 tons 
(99 percent of the Missouri output and 82 percent of the four-State 
output), while Southwestern Missouri produced 1,384 tons or 1 
percent of Missouri output. "The decrease in lead production in both 
the Southeastern Missouri region and the Tri-State district was due 
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to the mining of lower grades of ore, as evidenced by a lead-concentrate 
recovery factor of 2.40 for Southeastern Missouri and a lead recovery 
factor of 0.61 for the Tri-State district in 1951, compared with 2.70 
and 0.86, respectively, in 1950. A 7-week work stoppage occurred 
in 1951 at the Missouri and Kansas operations of the National Lead 
Co. during April and May. All other major mines of the four-State 
area operated continuously throughout the year. 

Zinc.—The 93,880 tons of recoverable zinc produced in the West 
. Central States in 1951 comprised 91,553 tons (98 percent) from the 
Tri-State district, 2,277 tons (2 percent) from Southeastern Missouri, 
and 50 tons from Arkansas. In 1950 the Tri-State output was 80,558 
tons, Southeastern Missouri 1,546 tons, and Arkansas 8 tons. This 
increase in recoverable zinc in 1951 was attributable to the material 
increase in crude-ore production, notwithstanding a marked decline 
in zinc-concentrate recovery from Tri-State district crude ore from 
-8.10 percent in 1950 to 2.74 percent in 1951. 
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FIGURE 1.—Mine production of lead and zinc in Arkansas, Kansas, Missouri, 
and Oklahoma, 1946-51 by months, in terms of recoverable metal. 


MINING AND METALLURGICAL INDUSTRY 


Missouri, Oklahoma, Kansas, and Arkansas.—There were 289 mines, 
25 mine mills, and 3 tailings mills operating in the West Central States 
in 1951 compared to 255 mines, 22 mine mills, and 4 tailings mills in 
1950. Several mine mills of the St. Joseph Lead Co. in St. Francois 
County, Mo., operated on a mixed crude ore-tailings feed at intervals 
during the year. This company was also constructing 2 new mills, 
1 at Hayden Creek and the other at Indian Creek. National Lead 
Co. was engaged in an extensive diamond- and churn-drilling cam- 
paign and in constructing an addition to its Madison mill to treat 
complex copper-cobalt-nickel-iron ores. 

Extensive diamond and churn drilling was limited to the major 
mining companies in Southeastern Missouri, although in the Tri-State 
district 10 companies each reported churn drilling 1,000 feet or more. 
National Lead Co. drove a long development drift to open an ore 
body in an adjoining lease. 

There were 4 horizontal retort zinc smelters, 1 zinc pigment plant, 
and 2 lead smelters active in the West Central States in 1951. There 
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were 29,700 retorts m the zinc smelters, having an annual rated capac- 
ity of more than 200,000 tons of metal. These smelters received con- 
centrates from several western mining States, the Tri-State district, 
and ae countries. Three of the smelters were in Oklahoma— 
Bartlesville, Blackwell, and Henryetta—and one at Fort Smith, Ark. 
The two lead smelters, 1 of which also had a refinery, were at Hercula- 
neum, Mo., and Galena, Kans. Their combined annual capacity 
was 110,000 tons of pig lead. Smelter labor was adequate during 
1951, few companies requiring over 2 percent of their labor force for 
full operation. A work stoppage closed the Herculaneum smelter of 
St. Joseph Lead Co. from October 18 to December 31, 1951. 

Texas.—The total mine production of gold, silver, copper, lead, and 
zinc and their respective values for Texas from 1885 to 1951 are given 
in table 5. The early statistical records were compiled by the v. S. 
Geological Survey; the U. S. Bureau of Mines assumed responsibility 
for these records from 1924 to date. 

The smelting industry of Texas in 1951 comprised 2 retort and 1 
electrolytic zinc smelters, 1 copper smelter and 1 lead smelter. Ores 
and concentrates were received from various western mining States 
and foreign countries. In addition, these smelters treated substantial 
tonnages of smelter residues and matte. 

The El Paso Smelting Works of the American Smelting & penning 
Co. included a copper smelter and a lead smelter, each with an annua 
capacity of 300,000 tons of material, and a slag-fuming plant, which 
treated old cold slags and current hot slags, recovering zinc as an oxide 
fume and some lead. This company also operated a horizontal-retort 
zinc smelter at Amarillo and an electrolytic zinc smelter at Corpus 
Christi; these smelters had a combined annual capacity of about 
100,000 tons of zinc. 

The Phelps-Dodge Corp. operated its Nichols electrolytic copper 
refinery at El Paso, processing blister copper from its Arizona smelters 
into refined copper. This plant had an annual capacity of 240,000 
tons of electrolytic copper. 

The Machovec-retort zinc smelter of the American Zinc Co. of 
Illinois, which had an annual capacity of approximately 37,000 tons 
of zinc, processed ore and concentrates, as well as zinc fumes, from 
several western mining States and foreign countries. Smelter labor 
was adequate most of the year. 


ORE CLASSIFICATION 


Table 6 gives details on classes of ore, metal recovered by classes of 
ore, and the number of mines in each class for the West Central States 
in 1951. The basis of this classification is given in the Gold and Silver 
chapter of this volume. This classification allows comparison with 
ores produced in the western mining States as reported in State 
chapters. Additional data on tenor of ores, concentrates produced, 
metal content of both ore and concentrates, and average values are 
“AGS in subsequent tables in the Tri-State District and Review by 

tates section. Such tables are omitted for Arkansas and Texas 
because only small-scale intermittent production occurred for the past 
several years. 
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TABLE 6.—Mine production of silver, copper, lead, and zino in Arkansas, Kansas, 
Missouri, and Oklahoma in 1951, by class of ore or other source material, in 
terms of recoverable metal 


AM o Lead | Zin 
sola or opper a e 
Source mi treated (short tons) | (short tons) | (short tons) 


(short tons) 


Lead Ore 1...0- ceno recs Rene 122, 407 2, 278 
Zinc orè EE ee] ^ 99 E AMA E 1, 414 20, 033 
Zinc-lead ore..................| ` ` 182| 5,005,548 |............].....-....-. 25, 370 65, 569 
Total: 1951.............- 14, 104, 114 149, 257 93, 880 

1 A 12, 759, 923 164, 846 82, 112 


1 Includes lead-copper ore from one mine; also 1,574,379 tons of old tailings remilled, concentrates from 
which were mixed with those from crude ore. ` 
3 Includes 746,673 tons of old tailings yielding'3,212 tons‘of recoverable zinc and 24 tons of recoverable lead. 


TRI-STATE DISTRICT 


Because of the marginal nature of the remaining ore reserves, mine 
production in the Tri-State district (Southwestern Missouri, Okla- 
homa, and Kansas) is largely determined by prevailing metal prices. 
With the Nation’s defense program consuming large quantities of 
metals, resultant high metal prices for zinc and lead stimulated 
maximum production. 

The majority of the mines in the Tri-State district operated through- 
out 1951; a few mines were, however, compelled to shut down for 
lack of ore reserves. The supply of mine labor was reported to be 
satisfactory all year. 


TABLE 7.—Mine production of lead and zinc concentrates in the Tri-State district 
(Kansas, Oklahoma, and Southwestern Missouri), 1947-51 


Concentrate Average assay | Average value 


Concentrates pro- 
Material recovery of concentrates per ton of 
Year mi ed duced (short tons) (percent) (percent) concentrates 
sho EA O IA 
tons) 
Lead Zinc Lead | Zinc | Lead | Zinc | Lead | Zinc 
FROM CRUDE ORE 
lr cocidas 6, 229, 702 31,842 | 181, 662 0. 51 2.92 | 77,41 | 59.68 |$190. 72 | $107. 42 
1048. eebe 4, 314, 190 35,706 | 147,989 . 83 3.43 | 76,64 | 59.09 | 231. 85 87.10 
1049 AA 4, 470, 778 41,422 | 139,098 . 03 3.11 | 76.00 | 59.44 | 188.76 77.53 
1950....-----0------- 4, 700, 698 40,659 | 145, 801 . 86 3.10 | 78.10 | 59.74 | 153.45 93. 10 


MG] eco rescue 5, 990, 100 36,255 | 164, 123 . 61 2.74 | 75.65 | 59.80 | 212.77 | 123.56 
FROM OLD TAILINGS REMILLED 


It 5, 740, 459 164 22,406 | 0.003 0.39 | 45.12 | 58.31 | 107.09 | 101.69 


1948... A 2, 595, 903 156 11, 620 . 006 45 | 51.28 | 58.47 | 155, 14 89. 50 
e «csaesss cac 1, 602, 620 49 8, 080 . 003 .50 | 59.18 | 57.98 | 119.22 81 71 
1950... oec cecum 967, 926 55 4, 218 . 006 .44 | 58.18] 56.95 | 121. 13 85. 66 
1951... suo eee Suerge 746, 073 45 6, 140 . 006 .82 | 53.33 | 58.13 | 144.91 | 121.22 


DISTRIOT TOTAL 
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TABLE 8.—Quoted"prices for{60-percent¥zinc*concentrates and 80-percent lead 
concentrates at Joplin in 1951 


[E&MJ, Metal and Mineral Markets] 


Zinc concentrates Lead concentrates 
Price per Price per 
Period short ton Period ` short ton 
Jan. 1-0Oct. WEEN 1 $218. 42 
Jan. 1-Oct. 1...........................-. 1 $115. 00 Oct. 2-Oct. 31 246. 50 
EE 185.00 || Nov. 1-Dee. äi. 2 245. 95 


1 Metal under OPS price ceilings throughout 1951. 
2 Drop due to increased smelter charge. 


The district produced 170,263 tons of zinc concentrates valued at 
$21,023,818, and 36,300 tons of lead concentrates valued at $7,720,550 
from 5,990,100 tons of crude ore and 746,673 tons of tailings in 1951. 
These concentrates yielded 91,553 tons of recoverable zinc and 26,906 
tons of recoverable lead. The grade of ore declined in 1951, reversing 
the upgrading trend of the past 4 years. The average zinc-concentrate 
price received was $123.48 per ton, or 33 percent higher than in 1950, 
while the average lead concentrate price received was $212.69, or 39 
percent higher. 


FIGURE 2.—Average prices received by sellers per ton of concentrate in the 
Tri-State district, 1907-51. 
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The five leading zinc-producing companies in the Tri-State district 
in 1951 were the Eagle-Picher Co. (Oklahoma and Kansas), American 
Zinc, Lead & Smelting Co. (Oklahoma), National Lead Co. (Kansas), 
Federal Mining & Smelting Co. (Oklahoma and Missouri), and Dale 
Mining Co. (Missouri). 

The five principal lead-produc companies were the Eagle- 
Picher Co. (Oklahoma and Kansas), erican Zinc, Lead & Smelting 
Co. (Oklahoma), National Lead Co. (Kansas), Federa] Mining & 
Smelting Co. (Oklahoma and Missouri), and Bilharz Mining Co. 
(Kansas). 

There were 280 mines, 19 mine mills, and 3 tailings mills operating 
in the district during 1951 compared to 248 mines, 16 mine mills, 
and 3 tailings mills in 1950. The depth of 328 producing shafts 
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Fiaure 4.—Metal recovered per ton of crude ore (rock) milled in the Tri-State 
district, 1907-51. 
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ranged from 30 to 450 feet. The several open pits operating in 
Southwestern Missouri ranged in depth from 10 to 90 feet. 


REVIEW BY STATES 
MISSOURI 


Missouri has been the chief lead-producing State in the Nation 
for 44 consecutive years and the St. Joseph Lead Co. of Bonne Terre, 
Mo., the largest individual lead-producing company. A summary of 
the State production of silver, copper, lead, zinc, and other minerals 
from the earliest records through 1947 was published in 1949.? 

In 1951 Missouri produced 178,531 tons of lead concentrates, 99 
porcen! in the Southeastern Missouri lead belt and 1 percent in 

uthwestern Missouri, and 21,845 tons of zinc concentrates, 80 per- 
cent originating in Southwestern Missouri and 20 percent in South- 
eastern Missouri. Silver and copper were also recovered as byprod- 
ucts in the smelting of lead and of complex lead-copper-cobalt-nickel- 
iron concentrates produced in the Southeastern Missouri region. 
Silver recovery amounted to 184,424 fine ounces in 1951, a decline of 
22 percent from 1950 recovery. Copper production in 1951 was 
2,422 short tons, 19 percent less than that produced in 1950. No 
value was attributed to the silver in the sale of lead concentrates, as 
the amount recovered per ton of concentrates was so small. 

Southeastern Missouri.—Work stoppages prevented the mining 
industry from continuous operation in 1951. Mine production 
increased 4 percent to 7,359,441 tons of crude ore, but lead production 
decreased 8 percent to 122,318 tons. The decline was due to a marked 
decrease in the grade of the ore mined in 1951 as compared with 1950 
recovery. Zinc production, which is largely dependent on the 
re-treatment of old tailings, showed a 47-percent increase to 2,277 
short tons. 

St. Joseph Lead Co. operated its group of large mines and four mills, 
Bonne Terre, Desloge, Federal, and Leadwood in St. Francois County, 
the entire year. Development work in the St. Francois County 
mines consisted of 85,700 feet of tunneling, 1,375,000 feet of diamond 
drilling, and 32,000 feet of churn drilling. The com any also operated 
the Mine LaMotte mine and 2,000-ton mill in Madison County. 
Development work at the mine amounted to 3,968 feet of tunnels, 
34,000 feet of diamond drilling, and 6,100 feet of churn drilling. 

The National Lead Co. operated its Madison lead-copper mine and 
1,200-ton all-flotation mill at Fredericktown. Exploration and devel- 
opment work consisted of extensive diamond and churn drilling in the 
Fredericktown area. 

The Catherine-Fleming mine at Fredericktown was operated by the 
Fredericktown Lead Co., whose holdings were acquired by the Blue 
Bonnett Mining Co. early in the year. This company later sold its 
holdings to the Midwest Mining & Milling Co. Exploration and 
development work of the 3 companies consisted of 32 feet of shaft 
work and 2,100 feet of churn and diamond drilling. 


3 D: O. M., The Mineral Industry of Missouri in 1946 and 1947, With Total Production Summarized: 
Missouri Div. Geol. Surveys and Water Resources, Inf. Ciro. 4., 1949, 93 pp. 
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TABLE 9.—Mine production of lead and zinc in Southeastern and Central Missouri, 
1947-51, in terms of concentrate and recoverable metal ! 


Recoverable metal content ? 
Lead concentrates | Zinc concentrates 
(galena) (sphalerite) 2 


Year Lead Zine 
Short Short Short 
tons tons Value tons Value 
TT 183, 084 129, 581 |$37, 319,328 | 5205 | $71,390 
1948................. 145, 364 100,601 | 36,047,378 | 31,022 | 271,852 
1940. . . --.----....... 179,7 126,289 | 39,901,004 | 6740 | 185,762 
1950...-............. 191, 439 133, 680 | 36,093,600 |71,546 | 439, 064 
1951..........-.-.... 176, 764 122, 318 | 42,322,028 |? 2,277 | 828,828 


1 paroa on Ota and Central Missouri ore (“‘dirt’’) and old tailings treated at mills during calendar 
year cated. 

2 Includes zinc-lead carbonate concentrates. 

3 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of concentrate (‘‘ore’’) and metal it should be borne in mind that 
the value given for the concentrate is that actually received by the producer, whereas the value of the lead 
and zinc is calculated from the average proe for all grades. 

$ Values given are to a certain extent arbitrary, as part of the lead concentrates are smelted by the producer, 

$ Includes zinc recovered from lead-smelter slag. 

% Includes zinc recovered from lead-smelter byproducts. 

? Includes zinc recovered from byproduct matte from lead smelting as follows: 1950, 180 tons; 1951, 138 tons. 


TABLE 10.—Tenor of lead ore and concentrates in Southeastern Missouri dis- 
seminated-lead district, 1947-51 


1947 1948 1949 1950 1951 


Total lead ore 1.................. l.l... short tons. .|5, 856, 334 |5, 384, 861 |7, 066, 443 |7, 091, 257 | 7,359, 441 
Galena concentrate in ore.................. percent.. 3.12 2.70 2. 54 2.70 2. 40 
Average lead content of galena concentrates. ..do..... 72, 22 70. 60 71. 60 71. 19 70. 66 
Average value per ton of galena concentrates........- $173.49 | $209.11 | $181.75 | $148.99 $183. 77 


1 Includes lead-copper ore. Includes old tailings remilled: 1947—-301,32 tons; 1948—1,164,356 tons; 1949— 
1,409,008 tons; 1950—1,025,502 tons; 1951— 1,574,379 tons. 


Southwestern Missouri.—Mining activities continued to increase 
in this region in 1951, particularly open-pit operations. Mine pro- 
duction increased 124 percent to 714,060 tons of ore, yielding 17,370 
tons of zinc concentrates (42 percent increase) and 1,767 tons of lead 
concentrates (4 percent increase) when compared with 1950 produc- 
tion. Open-pit operations accounted for 43 percent of the crude-ore 
production, which yielded 18 percent of the zinc &nd 47 percent of 
the area's lead production. Federal Mining & Smelting Co. oper- 
ated its Duenweg mines and mill and was the largest producer in the 
region. Potter-Sims Mines, Inc., operated the Snapp and Evans 
lease (old Sucker Flat) open pits most of the year, although adverse 
weather and stripping overburden curtailed production at intervals. 
B. F. & H. Mines, Inc., worked its Bull Frog open pit on the Swartz 
land near Joplin. Dale Mining Co. mines near Stark City were 
active all year. 
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TABLE 11.—Mine production of lead and zinc in Southwestern Missouri, 1947-51, 
in terms of concentrate and recoverable metal! 


Lead concentrates Zinc concentrates Recoverable metal content 


Year Galena Carbonate Sphalerite Silicate Lead Zine 


emgeet | te TS || A ooo | AAA || pr ETS 


jo Value cid Value Eed Value Peel Value aori Value Core Value 


A ( q  _ | EQU —— —— (qq o ees | eee | EEQÓPJrr | ees | cee 


EI: 3, 4121$655, 080] 168| $23,866| 31, 480/$3, 402, 384] 763| $49, 235| 2, 665|$767, 520| 16, 779|$4, 060, 518 
1948..... 2 004| 474,233| 130| 21,465| 10,475| 913, 538| 60| 3,212| 1, 597| 571,726| 5, 441| 1,447, 306 
1949.....| 1, 574| 340,038} 14| Leg 9,667, 774,272)  20| 777| 1, 253| 395,948| 5,162| 1, 280, 176 
1950.....| 1, 199| 189, 224| 34| 3623| 12 122| 1,090, 592| 100| 6,537| '944| 254,880] 6,591| 1,871,844 
1951.-.--| 1,767| egen. Le 17, 370| 2,074,867|.......l........ 1,384| 478, 864| 9, 199] 3, 348, 436 


Par on Southwestern Missouri ore (“dirt”) and old tailings treated at mills during the calendar year 


2 In cauia meral content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. comparing the values of concentrate (*“ore””) and metal it should be borne in mind that the 
value given for the concentrate is that aca recelved by the producer, whereas the value of the lead and 
zine is calculated from the average price for all grades. 


TABLE 12.—Tenor of lead and zinc ore, old tailings, and slimes milled and con- 
centrates produced in Southwestern Missouri, 1950-51 


1951, 
erude 
Crude ore ! 
ore 
Total material milled..... See ee short tons..| 318, 383 714, 060 
Total concentrate produced: 
Lead.............. E —— € do.... 1, 23 1, 767 
LA EES 0....| 12,222 17, 370 
Ratio of concentrate to material milled : 
Gite A EE percent... 0. 30 0. 25 
QING AA A A een eee 9. 84 2. 43 
Metal content of material milled: 2 
GE do. 0.30 0.19 
ege 0..-. 2. 30 1. 29 
Average lead content of galena concentrates .......................-. do.... 78. 65 80. 08 
Average lead content of lead carbonate.............................. do.... 55. 80 AA A 
Average zinc content of sphalerite concentrates .........-...-....... do.... 60, 05 58. 85 
Average zinc content of silicates and carbonates...................-- do.... LM ED — 
Average value per ton: 
Galena concentrates.......... ccce cce a rc eee erae eee eec ee ee rne $157. 82 $239. 87 


1 No old tailings and slimes milled in Southwestern Missouri in 1051. 
2 Figures represent metal content of crude ore (‘‘dirt’’) only insofar as it is recovered in the concentrate; 
data on tailing losses not available. 


OKLAHOMA 


Oklahoma continued as the principal zinc- and lead-producing State 
in the Tri-State district for the thirty-eighth consecutive year. "This 
record began in 1913, when the famous Picher field was brought into 
production. In1951 the State produced 58 percent of the recoverable 
zinc and 62 percent of the recoverable lead output of the Tri-State 
district. The 4,208,736 tons of crude ore, old tailings, and slimes 
treated in Oklahoma in 1951 yielded 99,612 tons of zinc concentrates, 
14 percent more than was produced in 1950, and 22,613 tons of lead 
concentrates, 17 percent less than that produced in 1950. "The quan- 
tity of recoverable zinc was 53,450 tons and recoverable lead was 
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16,575 tons. The grade of both zinc and lead in the ore declined from 
that mined in 1950, while the grade of each in the tailings remilled in 
1951 increased. 


TABLE 13.—Mine production of lead and zinc in Oklahoma, 1947-51, and total, 
1891-1951, in terms of concentrate and recoverable metal ! 


Recoverable metal content 3 


Lead concentrates Zine concentrates 
(galena) (sphalerite) 
Year Lead Zinc 

Snore Value aoe Vaule Snare Value pale Value 
1947. ......-- 18,857 | $3,600, 407 95, 126 |$10, 699, 593 14, 289 s, 115, 232 51, 062 | $12, 357, 004 
1948........- 22,038 | 5,214,366 82,734 | 7,178,960 16, 918 i 6, 056, 644 43,821 | 11, 656, 386 
1949......... 26,910 | 5,020, 076 82,522 | 6,407,589 19,858 | 6,275, 128 44,033 | 10, 920, 184 
1950........- 27,261 | 4,218, 880 87,116 | 8,247, 342 20,724 | 5, 595, 480 46,739 | 13,273,876 
1951......... 22, 613 4, 714, 358 90, 612 | 12, 297, 096 16, 575 6, 734, 950 63, 450 19, 455, 800 


eS | | — QM —ÁÁ | ER a I E ES | QM | eee ee, fees Ma 
e MD MÀ —X P —! € ——B € e ee 


1891-1951....|1, 568, 179 |144, 167, 343 |9, 314, 282 |447, 044, 135 |1, 207, 155 |171, 838, 341 |4, 910, 339 | 714, 194, 948 


1 Based on Oklahoma ore (‘‘dirt’’) and old tailings treated at mills during calendar year indicated. 

2 In calculating metal content of the ores from assays, allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of concentrate (“ore”) and metal it should be borne in tha 
the value given for the concentrate is that actually received by the producer, whereas the value of the lead 
and zinc 1s calculated from the average price for all grades. 


TABLE 14.—-Tenor of lead and zinc ore, old tailings, and slimes milled and con- 
centrates produced in Oklahoma, 1950-51 


1950 1951 
Oil tail- Old tail- 
Crude ore ings and | Crude ore | ings and 
slimes es 
Total material milled...................... short tons..| 2,850, 880 855, 681 | 3,542,213 666, 523 
Total concentrate produced: 
Galena... A E was do.... 27, 216 45 22, 568 45 
Sphhalerita. A idup Sae Eua do.... T 3, 575 95, 233 4, 979 
Ratio M concentrate to material milled: 
ee percent.. 0. 95 0. 005 0. 64 0. 007 
EE do.... 2. 93 0. 42 2. 69 0. 66 
Metal content of material milled:! 
Ge A tuse LE do.... 0. 74 0. 003 0. 47 0. 004 
Zine uc A A A EE do.... 1.75 0. 24 1. 44 0.34 
Average lead content of galena concentrates...... do.... 77.61 55. 56 74.81 53. 33 
Average zinc content of sphalerite concentrates. ..do.... 59. 73 56. 81 59. 70 57. 73 
Average value per ton: 
Galena concentrateS.......-....---..-----.--------- $154. 82 $118. 40 $208. 61 $144. 91 
Sphalerite concentrates...........---.-.-.------..-- $95. 06 $85. 66 $123. 54 $121. 45 


! Figures represent metal content of the crude ore (“dirt”) only insofar as it is recovered in the concentrato; 
data on tailing losses not available. 


The large custom Central mill of the Eagle-Picher Co. treated 
nearly 50 percent of the crude ore mined in the Tri-State district in 
1951. About 70 percent of the Central mill's feed came from Oklahoma 
mines and 30 percent from Kansas mines. The Bird Dog mill con- 
tinued to treat the slimes of the Central mill. The Eagle-Picher Co. 
operated 33 mines in Oklahoma during 1951. Other Oklahoma pro- 
ducers who shipped to the Central mill included Federal Mining « 
Smelting Co., Buffalo Mining Co., John Henderson, Frank Eden 
Tongaha Mining Co., Wesah Mining Co., and W. M. & W. Mining Co. 

The American Zinc, Lead & Smelting Co. acquired the Nellie B. 
Mining Co. properties in October 1951, thus making it the second 
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largest producer in the district. The transaction involved the transfer 
of 1,360 acres of contiguous leases, including the Lawyers, Rialto, 
Evans-Wallower, and Admiralty, and 3 mine mills, with daily 
capacity exceeding 3,000 tons or ore. 

Other Oklahoma producers in 1951 included the Harris, Helen H., 
Dines, C. € M., W. M. & W. and Beck mining companies. 

The Sooner Milling Co. operated its Sooner tailings mill throughout 
the year. Britt and Britt operated their tailings mill until June 1951 
when they dismantled the mill. 


KANSAS 


Kansas production in 1951 included 1,733,827 tons of crude ore 
and 80,150 tons of tailings, which yielded 53,281 tons of zinc con- 
centrates (5 percent more than in 1950) and 11,920 tons of lead con- 
centrates (2 percent less than in 1950). "These mines produced 31 
percent of the Tri-State district zinc concentrates and 33 percent of 
the district lead concentrates. Output of recoverable zinc in Kansas 
was 28,904 tons and of recoverable lead, 8,947 tons. 

Approximately 55 percent of the crude ore mined in Kansas was 
concentrated at the Central mill of the Eagle-Picher Co. at Cardin, 
Okla. Kansas shippers to the Eagle-Picher Central mill in Oklahoma 
included Bilharz, C. K. € E., Bob White, Mark Twain, S. S. & C., 
Linda Lou and Midcontinent mining companies. Other Kansas 
eer were Bailey, Mid Century, Roanoke, Little Ben, Tiger, 

acArthur, and Contack mining companies. Companies operating 
mills in Kansas were the W. M. & M. (Brewster), Dines Mining Co. 
(Blue Mound), and Wade-Rea Mining Co. (Wade-Rea). 


TABLE 15.—Mine production of lead and zinc in Kansas, 1947-51, and total, 
18'76-1951, in terms of concentrate and recoverable metal ! 


Recoverable metal content ? 
Lead Pe uS Zinc concentrates 
e 


(galena (sphalerite) 
Mines p Lead Zino 


short | value | Short | value | Shog | valuo 


76,699 | $7,041, 700 | 7,286 |$2, 098, 080 41, pd $10, 042, 274 


,940 | 5,833,441 | 8,386 | 3,002,188 | 38,5 9, 463, 482 
54,969 | 4,262,380 | 9,772 | 3,087,952 | 29,43 200, 384 
50,570 | 4,581,839 | 9,487 | 2,561,490 | 72,176 | 7,717,984 


53,281 | 6,651,855 | 8,947 | 3,095,662 | 28,904 10,521,086 


Less SE 
796, 021 |65, 073,020 |5, 219, 281 |241, 711,613 |607, 444 |78, 482, 161 |2,710,051 | 878, 457, 088 


1 Based on Kansas ore (“dirt”) and old tailings treated at milis during the calendar year indicated. 

2 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. comparing the values of concentrate (“ore”) and metal it should be borne in mind that 
the value given for the concentrate is that actually received by the producer, whereas the value of the lead 
and zinc is calculated from the average price for all grades. 


The National Lead Co. operated its several mines and No. 8 Ballard 
mill during most of 1951; & brief work stoppago curtailed production 
temporarily. Its production was the second largest in the State in 
1951. 

Small lots of ore were reported from the Galena, Crest-line, and 
W aco areas during the year. 


la 
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TABLE 16.—Tenor of lead and zinc ore and old tailings milled and concentrates 
produced in Kansas, 1950-51 


1950 1951 


Old tail- Old tail- 
Crude ore ings Crude ore ings 
Total material milled.......................... short tons..| 1,531,435 | 101,745 | 1,733,827 80, 150 
Total concentrate produced: 
ONG RNC CV do.... 12, 210 8 11, 0 HEEN 
Bphalerites ——————— do.... 50, 038 541 61, 620 1, 761 
Ratio of concentrate to material milled: 
TONG A A durae percent. 0.80 0. 008 0.69 |.......... 
KA EE do.... 3. 27 0. 53 2. 97 2. 20 
Metal content of material milled:! 
PC A souls A EN do.... 0. 63 0. 005 0.52 [5425 aso 
AT d A A A A edens as ence eL do.... 1. 95 0.31 1. 61 1.17 
Average lead content of galena concentrateS.......... do.... 79. 22 57. 58 76, 69 |.......... 
Average zinc content of sphalerite concentrates....... do.... 59. 71 57.80 60. 32 59. 11 
Average value per ton: 
Galena concentrateS............-- ee cea e eec ee ce ese cea $150.09 | $117.25 $210. 64 |.......... 
Saphalerite concentrates......................-.--.----- $90. 64 $85. 92 $124. 99 $120. 63 


1 Figures represent metal content of the crude ore ('*dirt'') only insofar as it is recovered in the concentrate 
data on tailing losses not available. 


ARKANSAS 


Production of zinc concentrates in Árkansas in 1951 amounted to 
124 tons (mostly carbonates) compared with 17 tons in 1950. Lead- 
concentrates production amounted to 45 tons compared with 11 tons 
in 1950. Most of the production of zinc and lead came from the St. 
Joe district in Searcy County and the Rush district in Marion County. 
Small lots were also reported from Ponca in Newton County and near 
Harrison in Boone County. 

The price increases of both zinc and lead stimulated prospecting 
activity, but failed to increase production materially. 


TEXAS 


Presidio County.—R. I. Carr, who has operated in Presidio County 
for the past several years, did considerable exploratory work on a 
large block of leases in the Shafter area in 1951. A prospect shaft and 
trenching showed evidence of lead mineralization over a considerable 
area. The old Presidio mine of the famous Shafter area produced over 
30,000,000 ounces of silver from 1887 to 1942. 

Culberson County.—Several small shipments of ore came from the 
exploratory projects of the Carpenter Exploration Co. during the 
latter part of 1951. Surface trenching and several prospect shafts on 
leases in the Van Horn and Sierra Diablo Mountains of Culberson and 
Hudspeth Counties, 30 miles south and west of Van Horn, Tex., 
exposed favorable evidence of copper and lead-zinc mineralization. 
Me was continuing at the year end to further develop these “shows” 
of ore. 

Hudspeth County.—The D’Argon Mining Co. of Sierra Blanca had 
developed promising showings of lead and zinc ore in the old Bonanza 
mine, in the Quitman Mountains of Hudspeth County. A develop- 
ment raise and several hundred feet of drift yielded enough ore to 
warrant shipments to a concentrating mill. The company continued 
its development projects at the year end. 


Montana 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Richard H. Mote 


A 
GENERAL SUMMARY 


OLD production in Montana in 1951 dropped to a near record 
G low as output fell 41 percent from 1950. Not since 1862 has 
the quantity of the precious metal recovered from the State’s 
ores and placers been so small. Contrasting the decline in gold-mining 
activity were increases of varying magnitudes in the production of the 
other major nonferrous metals. Zinc output reached the highest 
annual level since 1920, and lead production was the greatest of any 
year since 1940. Although the output of copper was the largest since 
1948, production in 1951 was substantially below the high outputs of 
1900-20, which did much to establish Montana as a leading copper- 
producing State. 
The total value of the five metals increased from $54,956,689 in 
1950 to $73,149,813 in 1951, a gain of 33 percent. Gold accounted 


HE a 
MEMMEN i AT MTA A 
EETA ID 0 T 
AAA TTA | 
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FIGURE 1.—Value of mine pn of gold, 8 SE copper, lead, and zinc in 
Montana, 1870-195 ee 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold! Silver 1 Copper 3 Lead 3 Zinc? 


Year (per fine (per fine per (per (per 
ounce) ounce) pound) pound) pound) 
(rM EE TT $35.00 |  $0.905 $0. 210 $0.144 |  $0.121 
Eeer 35. 00 . 905+ . 217 . 179 . 133 
kr EE 35. 00 . 905+ . 197 . 158 . 124 
1000. A EE 35. 00 . 905+ . 208 . 135 . 142 
BEE 35. 00 . 9054- . 242 . 178 . 182 


1 Price under authority of Gold Reserve Act of Jan. 31, 1034. 

2 Treasury buying price for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1947 for 
calculating purposes). 

3 Yearly average wachte price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1951, by months, in terms of recoverable metal ! 


Copper Lead 
Month (short (short 
tons) 


gus 
Septem A AA 
(BIO Zen 


HK AA ces Slee secs 30, 502 | 6, 393, 768 57, 406 


1 Mine producion comprises ore, gravel, or other mineral material sold or treated and metal recovered 

as natural gold or as bullion from cyanidation or amalgamation and the estimated recoverable metal 

Mr gross metal as indicated) contained in concentrates, ores, tailings, and other mineral materials shipped 
rectly to smelters or sold to ore buyers within tho year. 


TABLE 3.—Mine production of gold, silver, copper, lead,fand" zinc in Montana, 
1947—51, and total, 1862-1951, in terms of recoverable metal! 


Mines producing ere Gold (lode and placer) Silver (lode and placer) 
i sold or d 


Year treated ? 
Lode Placer D. Fineounces| Value | Fine ounces 

1047........- 243 64 | 3, 100, 013 

1948. .......- 250 34 | 3,020,307 

1949........- 281 48 | 2, 505, 034 

1950......... 245 39 | 3, 036 
1951......... 198 . 16 | 3, 965, 875 6, 303, 768 
1862-1951....]...........].-............- Q) 17, 350, 326 781, 718, 269 

Copper Lead 


Year — LaL] L EE Eng Total value 


1917... 57, 900 $24, 318, 000 16,108 | $4, 639, 104 45, 679 | $11, 054, 318 $48, 890, 964 
1948_........ 58, 252 25, 281, 368 18, 411 6, 591, 138 59,095 | 15, 719, 270 56, 422, 609 
1949......... 56, 611 22, 304, 734 17, 996 5, 686, 736 54,195 | 13, 440, 360 49, 003, 447 
1950......... 54, 478 22, 662, 848 19, 617 5, 296, 590 67,678 | 19, 220, 552 54, 956, 689 
1951......... 57, 406 27, 784, 504 21, 302 7, 810, 492 85, 551 | 31,140, 504 73, 149, 813 


— —— D o | o fe ee | mmm À——— | ene os. 
— a o | o | os | raro. 


1862-1981....| 6,863,000 | 2, 024, 152, 128 788, 434 | 106, 848, 696 | 2,174,486 | 379, 997, 906 | 3, 479, 265, 173 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings retreated, 
and ore, old slag, and copper precipitates shipped to smelters during calendar year indicated. 
Does not include gravel washed. 
¿Figure not available. 
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for over 1 percent, silver 8, copper 38, lead 10, and zinc 43 percent 
of the total value. 

All tonnage figures reported herein are short tons and “dry weight"; 
that is, they do not include moisture. The value of metal production 
has been calculated at the prices shown in table 1. 


TABLE 4.—Gold produced at placer mines in Montana, 1947-51, by class of mine 
and by method of recovery 


Mines Material Gold recovered 


Class and method pro- treated 


(cubic 
ducing yards) Fino ounces | Value 


Surface placers 
Gravel mechanically handled: 
ee dredges: 
ea sence 5 5, 308, 575 21, 740 $761, 215 
ed A p URN EORR CUIDA UR MCN UN 4 3, 523, 306 13, 932 487, 620 
1040. EE 2 2, 604, 905 7, 768 271, 530 
ech w———— ÀM—Ó—— ce 1 1, 128, 902 2, 946 103, 110 
Dragline dredges: 
LEE 8 478, 194 2, 329 81, 516 
lr ica a 3 j 200 10, 465 
cR e EE, A IO poten PLAN! mmu UE 
MEAE ORAN MURORUM ped 8 692, 423 996 34, 860 
N onflostiag washing plants: ! 
A Se cua eie Lauf Ei cee 6 185, 050 2, 883 100, 905 
o Sed lo Qd E MN ed 8 701, 700 2,177 76, 105 
AA A A 13 " 1, 855 04, 025 
eo EE 6 93, 048 287 10, 045 
Gravel Geier handled: 
SPARE A succes 1 15, 680 195 6, 825 
A E 1 750 1, 680 
arr BEE 2 1, 500 53 1, 855 
en A eee sena E s wk EE d 1 500 13 455 
EE 1 2, 500 14 490 
Small-scale Kä methods (wet): 
A A P 37 13, 705 165 5, 425 
a A o 1 3, 805 66 2,310 
LEE 29 7, 905 152 5,3 
éen Kee E e 20 9,7 182 6, 370 
EEE stale mune ane ohana EE 12 3, 64 i 
Underground. cot (drift): 
Y soo EE 2 2,315 123 4,305 
A O A dee 2 19 
19049 HEN 2 27 3 105 
O rd td 2 40 6 210 
A A PA E EE 
Kass 
Grand total placers: 
A O A cases 64 6, 093, 609 27, 434 960, 190 
LEE ERE 34 4, 293, 611 16, 541 578, 935 
Lt LBE? 48 3, 023, 372 9, 821 343, 736 
0 A sucer ONE 39 1, 232, 255 8, 434 120, 190 
NOG BEE 16 608, 323 1,074 87, 590 


1 Includes all placer operations using power pc and washing plant, both on dry land; an outfit 
with movable washing plant is termed a “dry-land dredge.” 
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Gold.—Montana's gold output in 1951 dropped to the lowest level 
since 1862 when production totaled 29,025 ounces. Output declined 
sharply from both lode and placer operations. Ofjthe State gold 
in 1951, 42 percent was derived from gold and silver ores (47 percent 
in 1950), 54 percent from base metal ores (47 percent in 1950), and 
nearly 4 percent from placers (6 percent in 1950). Ores milled yielded 
74 percent of the total gold and ores shipped to smelters, over 22 
percent. 

Gold producers in Montana in 1951 with an output of 1,000 ounces 
or more were the properties of the Anaconda Copper Mining Co. 
(copper ore and waste materials and zinc-lead ore and dumps) at 
Butte, the Estelle mine of the McLaren Gold Mines Co. in Park 
County (gold ore), the Drumlummon mine of the St. Louis Drum- 
lummon Mines in Lewis and Clark County (gold ore), the Cornucopia 
mine operated by Henry A. Schute (gold ore), and the American Pit 
(Victoria) mine of the Victoria Mines, Inc. (gold ore), both in Madison 
County. From these five properties came 78 percent of the State 
total gold in 1951. 

Silver.—Production of silver decreased slightly in 1951. Yield of 
the metal from zinc-lead ores increased as compared with 1950, but 
the gain was more than offset by a substantial decline in recovery 
from copper ore. In 1951 operations of the Anaconda Copper Mining 
Co. at Butte supplied 93 percent of the State total silver output. 
Other important silver producers, in order of decreasing output, 
were the Mike Horse mine of the Mike Horse Mining & Milling Co. at 
Flesher in Lewis and Clark County, the Alta property of the Lahey 
Leasing Co. in Jefferson County, and the Contact Mining Co. Scratch 
Awl mine in Granite County. These four operations furnished 96 
percent of the State’s silver production in 1951. 

Zinc-lead ore supplied 71 percent of the State silver in 1951, copper 
ore, 24 percent; gold and silver ores and old tailings, 3 percent; and 
lead, lead-copper and zinc ores and old slag together, 2 percent. Ore 
milled yielded 95 percent of the total silver, and smelting ores almost 
5 percent. A small quantity of silver was recovered from placer 
operations. 

Copper.—Output of copper in Montana in 1951 increased 5 percent 
over the 1950 production. Although operations at the Butte proper- 
ties of the Anaconda Copper Mining Co. were handicapped by a 
shortage of skilled miners, the company supplied nearly 98 percent 
of the State copper mined in 1951. Other producers of copper in 
Montana, in order of decreasing output, were the Sarsfield mine 
worked by Ted Farrow and the Bullwhacker property operated by 
Norman Rogers, both in Silver Bow County, the Estelle mine in 
e County, and the American Pit (Victoria) mine in Madison 

ounty. 
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FIGURE 2.— Mine production of copper and zinc in Montana, 1944-51, by months, 
in terms of recoverable metal. 


THOUSANDS OF SHORT TONS 


| 


Lead.—Lead production in 1951 advanced 9 percent over 1950 and 
was the greatest in any year since 1940. Most of this gain was due 
to an increase in the tonnage of zinc-lead ore produced from mines 
operated by the Anaconda Copper Mining Co. and to a substantial 
rise in production from the Mike Horse mine, which was operated 
all of 1951 in contrast to 6-month operation in 1950. Anaconda 
company owned and leased operations in 1951 supplied 78 percent 
of the State lead; other operations that produced over a million 
pounds of recoverable lead each were the Mike Horse property and 
the American Smelting & Refining Co. Jack Waite mine, in 
Sanders County, and the Blacktail property of the Linton Mines in 
Missoula County. These four companies supplied 91 percent of the 
total lead produced in the State in 1951. Of the total lead 89 percent 
was recovered from zinc-lead ore, 7 percent from lead ore, 3 percent 
from gold and silver ores, and 1 percent from zinc ore and old slag. 


Zinc.— Yield of zinc from Montana ores in 1951 advanced 26 percent 
over the 1950 GER and reached the highest annual level since 1920, 
largely the result of a substantial increase in production at the Butte 
Hill mines and dumps of the Anaconda Copper Mining Co. Also 
significant was the fact that 1951 marked the fourth year in the State's 
mining history in which zinc production exceeded the output of 
copper. During the year, Anaconda company owned and leased 
operations at Butte supplied 94 percent of the State's zinc output. 
Other important zinc producers, in order of decreasing output, were 
the East Helena old slag dump, the Mike Horse property, the Jack 
Waite mine, the Scratch Awl property, and the Taylor-Knapp Co. 
True Fissure mine in Granite County. These six operations pro- 
duced over 99 percent of the State total zinc output. Zinc-lead ore 
supplied 96 percent of the State zinc in 1951, zinc ore and old slag 
nearly 4 percent. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1951, by counties, in terms of recoverable metal 


Mines producing! | Gold (lode and placer) | Silver (lode and placer) 


County r 
Lode Placer |Fineounces| Value |Fineounces| Value 
Beaverhead....................... 15 |... 595 $20, 825 24, 318 $22, 009 
Broadwater....................... 18 b 9 3 4, 486 
Cascade. ........... . LL Ll lll. . X NIENTE 13 455 9, 722 8, 700 
Deer Lodge....................... 2 GE 595 20, 825 21 1 
FOO cn oso Bl A EE, EE 39 
Flathoad....... oci cu ere PD IPSE 5 175 401 8 
ci A celos Dee 14 437 15, 205 83, 433 75, 511 
efferson ..........--.--.---------- 45 AP 1, 448 , 880 139, 643 , 38 

Judith Basin... .................. +] A 21 3, 8 3, 459 
Lewis and Clark ................. 22 5 2, 539 88, 865 91, 458 82, 774 
ADC Doo ceca 2 PA 7 1, 295 53 48 
E -00-2-0000 26 1 2, 883 00, 905 43, 571 39, 434 
Meagher.............---------.--- 3 1 280 653 
MURCIA geiergert es 6 2 77 2, 695 20, 992 18, 999 
Missoula.......................... Ee ER 140 2, 275 2, 059 
EE e ee eege 5, 030 176, 050 9, 541 8, 
Bowel. ogee ceca ses eh 7 , 080 1,6 1, 
Silver Bow......................- 14 X EE 15, 074 , 590 | 5,950,647 5, 885, 636 
Other oeoppnties) Y EE 2, 5 6, : 

Total... ra 198 16 30,502 | 1,067,570 | 6,303, 768 5, 786, 683 


Copper Lead 
County — 
Short tons Value Short tons Value 
Beaverhead...... 15 $7, 260 359 $124, 214 
Broadwater...... 1 484 27 9, 342 
Caseade.......... 1 484 49 16, 954 
aa ll A AAC MASA AA EA AA A 
rgus........... 7 d JEB II PR AM AS 

Flatbead......... 7 CY MTM, AA OMM te, ORIENT 

ranite.........- 22 10, 648 142 49, 132 
Jefferson. ........ 17 8, 228 808 E 
Judith Bastn..... 1 484 ; 
Lewis and Clark. 70 33, 880 1, 627 562, 942 
¡Di AAN AAA AAA 4 , 38. 
Madison......... 116 50, 144 83 28, 718 
Meagher......... 1 27 9, 34 
Mineral.......... 28 13, 552 122 42, 212 
Missoula.........|............]|- -.----..-.- 620 214, 520 
PARK ER 288 139, 392 20 , 920 
Powell........... 3 1, 452 5 , 730 
Silver Bow....... 56,826 | 27, 503, 784 16,630 | 5,753,980 
Other counties !.. 9 4, 356 725 250, 850 

Total...... 57, 400 | 27, 784, 504 21,302 | 7,370, 492 85, 551 | 31, 140, 504 | 73, 149,813 


à 1 Includes Ravalli and Sanders Counties. for which Bureau of Mines is not at liberty to publish separate 


is MINING INDUSTRY 


Although the number of producing mines in Montana in 1951 as 
compared with 1950, declined from 284 to 214, ore production in- 
creased 10 percent to 3,965,875 short tons, gains of varying magnitude 
in copper, lead, and zinc content were recorded also. Production was 
curtailed somewhat by labor shortages reported in several operating 
areas and the nationwide mine, mill, nnd smelter labor strike from 
August 27 to September 7; nevertheless, ore production at many 
properties advanced substantially over the 1951 level. Much of the 
increased activity in mining and development at established properties 
was stimulated by the sustained high level in market prices of copper, 
lead, and zinc and a strong démand for metals to support the Nation's 
defense program. At the Butte robe ues of the Anaconda Copper 
Mining Co. construction on the Greater Butte project proceeded on 


schedule. Work on surface facilities was substantially completed 
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during the year. The schedule of underground mine preparation for 
the project was maintained and initial mining operations by block- 
caving methods were expected to begin in early 1952. 

The production of zinc-lead and zinc ores (including old slag) 
increased 19 and 16 percent, respectively, in the State in 1951, but 
copper ore mined declined 2 percent, and there was a drop of 37 
percent in production of gold and silver ores and old tailings. Of the 
3,965,875 tons of ore treated during the year, 68 percent was zinc-lead, 
lead, zinc, and peu ad ores, 20 percent was copper ore, and 3 

ercent was gold and silver ores and old tailings and old lead blast 
urnace slag. 

Field teams of the Defense Minerals Administration (Defense 
Minerals Exploration Administration after August 28, 1951, as a 
result of a presidential executive order) made up of Bureau of Mines 
engineers and geologists of the Federal Geological Survey, examined 
& number of Montana mining properties for eligibility under the 
Federal Government progra of assisting in the exploration of un- 
known or undeveloped sources of strategic and critical minerals and 
metals. As a result of this activity, 14 exploration contracts totaling 
$460,424 were approved for properties producing copper, lead, or 
zinc. Data on mines and mineral deposits in several Montana 
counties were published.' | 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1951, by class of ore or other source material, in terms of recoverable metal 


terial 
Num- | sold or Gold Silver 


Copper Lead Zinc 
Source | minest| “abort |ounces)| ounces) | (Pounds) | (pounds) | (pounds) 
tons) 

Dry gold.............. 46 50, 214 | 11, 623 61, 371 811, 629 27, 671 37, 255 
Dry gold-silver........ 18 3, 379 403 14, 017 3, 108 118, 310 41, 680 
Dry silver............. 35 18, 139 699 112, 841 20, 451 933, 243 267, 865 
Total......--------- 99 80, 732 | 12, 725 188, 229 835, 278 | 1,070, 224 346, 780 
Copper................ 12 | 1,169, 141 | 2,904 | 1,553, 685 | 95,760,853 277 188 
nada ése nd ieuu uuo 44 22, 823 613 74, 246 48,046 | 2, 941, 942 243, 722 
Lead-copper........... 3 9 2 443 1, 4 1, 720 174 
Liria orde ce 9 3, 594 145 33, 790 11, 472 97, 318 615, 166 
Zinc-lead.............. 28 | 2, 664, 748 | 12, 830 | 4, 523, 557 8, 316, 559 | 37, 991, 605 | 164, 869,077 
Total. ......20..---- 96 | 3, 860,315 | 16, 404 | 6, 185, 721 | 104, 134, 390 | 41, 032, 862 | 165, 728, 327 


eee | er eens | re e o | dee eS 
ee | ee re o | ES | Ee? 


mill cleanup 2. 189 54 41 287 Lee 2, 100 

Dry gold-silver: Old 
Lest fec 2 1, 583 07 2, 704 255 11, 772 1, 068 

Dry silver: Old tail- 
no. MEMOREM 1 2, 366 48 16, 063 2, 420 51, 020 141, 110 

Copper: 

melter cleanup. ....|........ 2 AAA, 23 100 A 123 
Precipitates. ........ 2 E, e 16 90, 836, 7839 |............].....-...... 
Old slag. .............. Geer 20, 688 10 834 2, 432 429, 113 4, 882, 492 
TOU) WE 7 2A, 828 200 19, 681 9, 842, 332 491, 014 5, 026, 893 
IAAAWAXAAX|ILLAXX————————I——————I—ÉÁ—————————IL—LÉÁA—A—A————————— A | ae 
Total *“lode” materlal..... 198 | 3,965, 875 | 29, 428 | 6,303, 631 | 114, 812, 000 | 42, 604,000 | 171, 102, 000 
Gravel (placer operations). LEE 1,074 e AAN PE A 
Total -osuessaan 214 | 3, 965, 875 | 30, 502 | 6,393, 768 | 114, 812, 000 | 42, 604, 000 | 171, 102, 000 


1 Detail will not necessarily add to totals because some mines produce more than 1 class of ore. 
2 Includes production from 169 tons of old tailings and 20 tons mil! cleanup. 


1 Robertson, Almon F., and Roby, Robert N., Mines and Mineral Deposits (Except Fuels), Judith 
Basin County Mont.: Bureau of Mines Inf, Circ. 7602, 1951, 48 pp. Robertson, Almon F., Mines and Min- 
eral Deposits (Except Fuels), Cascade County, Mont.: Bureau of Mines Inf, Cire, 7589, 1951, 81 pp. Reed, 
Glenn O., Mines and Mineral Deposits (Except Fuels), Broadwater County, Mont.: Bureau of Mines 
Inf. Circ. 7592, 1951,62pp. Reed, Glenn C., Mines and Mineral Deposits (Except Fuels), Gallatin County. 
Mont.: Bureau of Mines Inf. Circ. 7607, 1951, 14 pp. 


1532 MINERALS YEARBOOK, 1951 


METALLURGICAL INDUSTRY 


Of the 3,965,875 tons of material sold or treated in Montana in 
1951, 3,856,554 tons (97 percent) went to mills and 109,321 tons 
(3 percent) to smelters, compared with 97 and 3 percent, respectively, 
in 1950. The 3,856,554 tons treated at mills were distributed as 
follows: 11 plants, 2,664,095 tons of zinc-lead ore; 3 plants, 1,124,434 
tons of copper ore; 16 plants, 50,000 tons of gold and silver ore 54 
plants, 16,366 tons of lead ore; and 3 plants, 2,559 tons of zinc ore. 

The Anaconda Copper Mining Co. copper concentrator, zinc con- 
centrator, and copper smelter (all at Anaconda) and the two elec- 
trolytic zinc plants (at Anaconda and Great Falls) operated through- 
out the year. The zinc plants treated 446,276 tons of zinc concentrates 
from many sources containing 474,873,818 pounds of zinc, compared 
with 466,695 tons containing 494,909,180 pounds of zinc in 1950. 
The company slag-fuming plant at East Helena was operated through- 
out the year and treated 208,628 tons of hot slag and old lead-blast- 
furnace slag compared with the 222,892 tons in 1950; output of zinc- 
lead fume decreased from 37,754 tons in 1950 to 36,113 in 1951. The 
addition to zinc-plant facilities of a sixth unit at Anaconda was 
expected to be completed during 1952. 

The lead smelter of the American Smelting & Refining Co. at East 
Helena operated throughout 1951 and treated chiefly lead-silver con- 
centrates from mines in Idaho, crude ore, concentrates, and old tailings 
from numerous districts in Montana and residues from the electrolytic 
zinc plants at Anaconda and Great Falls. 

Definitions used in ore classification are given in the Gold and Silver 
chapter of this volume. | 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
e by Teroa of recovery and type of material processed, in terms of recover- 
able meta 


Method of recovery and type of material | Gold (fine | Silver (fine Copper Lead Zinc 
processed ounces) ounces) (pounds) (pounds) | (pounds) 


A A ff A A EH 


Lode: 
Amalgamation !..............-....-- 


AT Beetebuerg 
— eS fo ees o a 


EE and smelting of con- 


Blog ere eege 6,089, 719 | 103, 204, 588 | 39, 067, 111 | 165, 116, 761 

Direct smelting: 
A A IN 298, 867 1,767,174 | 3,096, 004 1, 099, 456 
Old tailings, ete...................-. 4, 153 1, 067 11,772 3, 291 
Copper precipitates.................. |. -.......... 16 9, 836, 789 1............ |. .......... * 
Old slag...........................-- 834 2, 432 429, 113 4, 882, 492 
Total s ass 303, 870 11, 607, 412 | 3, 536, 889 5, 985, 239 
EE ¡E EE EE, EEN = 
Grand total....................... 30, 502 | 6,393,768 | 114,812,000 | 42, 604, 000 | 171, 102, 000 


1 Ore only. No old tailings, etc., processed by this method in Montana in 1051. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore treated at mills 


Recoverable in 


ullion Concentrate shipped to smelters and recoverable metal 


Ore 
treated Con- 


(short Gold | Silver | cen- | Gold | Silver | Copper Lea 


tons d Zine 
fine | (fine | trate fine fine 
umes) ounces) eich Bee Be (pounds (pounds) | (pounds) 


BY COUNTIES 


Beaverhead....... e A CA 101.2 71 185 4, 149 3, 178 
Broadwater....... 95 41 vA E E: AS AAA IO II 
Caseade..........|  840|........]........ 82 8 7,819 400 75, 032 17, 386 
Deer Lodge....... 1, 150 574 14 17 AAA, EA AA 
Flathead.......... 200|.. 2: lolo 27 b 401 EE, O 
Granite........... 4, 770] . .......] -....-.- 1,815 57| 67,818 14,095] 254,307 731,671 
Jefferson.......... 248 87 16 50 18 664 835 12, 083 13, 832 
Lewis and Clark..| 41,026 i yi PAE 5, 036 58| 69,817 134, 000; 2, 795, 900| 2,790, 400 
Lincoln........... 169 >, y 4 sseseve Tus A EE 2, 000 5, 000 

Dee 18, 2]|........| 1,845] 1,164 5, 080 2 EEN, II 
Mineral........... 0,859| ........]........ 68| 20,707 19,172| 243,017 45, 714 
Missoula.......... 10, 125] ...-.----|-------- 968 3 2, 275) 1, 240, 12, 000 
Park.............. , EE PAN 1,868| 5,025 9, 050 575,829]..........]..........- 
Powell............ re IA A 8 rd EE 1, 2 317 
Silver Bow....... 3, 736, 22] 13 10 CH 379| 15, 306] 5, 890, 8867| 102, SC CH x 234, 005 160, 976, 307 
Other counties !... 7, 164 MI 1, 331 17 6, 016 204, 326 520, 956 


Total: 1951.../3, 856, 654 825 42/515, 710| 21,747|6, 089, 719 -103, 204, 588139, 087, 111 165, 116, 761 
1950 3..|3, 407, 032,  3,974| 9,818 496, 100 31, 51216, 180, 777 100, 727, 106/35, 770, 854129, 851, 009 


BY CLASS OF ORE TREATED 


Dry gold.......... 49, 012 825 42| 1,868] 6,220} 14,220 804, 836 491 43 
Dry silver........ BS) eb ace onore 8 1 a] AMA 705 548 
Copper........... 1, 124, 434|........|........ 294, 234| 2,625|1,626,021| 94,002,109|..........]........... 

SEN 16, 366|........|...-.---| 1,180 62| 20,697 17, 800} 1, 457, 911| 26, 317 
A o coe vL 2, OA NES 845 25| 12,198 7, 828 50, 812 322, 147 
Zinc-lead......... 2, 664, 095| ........|........ 217, 575| 12,805|4, 516, 504| 8, 311, 965137, 557, 192/164, 767, 706 

Tota] 1951...|3, 856, 554 825 42|515, 710| 21,747|6, 089, 719| 103, 204, 688/39, 067, 111/166, 116, 761 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 


Dry BONG siciliano 1,8 1, 193 5, 128 229, AA D 

e EE 198, 695| 7, 430|1, 505, 454 y 442, 246] ..........|.......-... 

Li MESE T E 24,878|  3,605|1, 396, 463 3, 070, 576/25, 877, 078| 3, 220, 723 
CAN ME 10 8 A , 

A ce ana 124, 783| 1,436; 288,188) 1, 636, 103] 1, 692, 306} 4, 480, 044 

Total to copper and lead plants........ 350, 231| 13, 666/3, 195, 870| 98, 386, 932/27, 578, 684) 7, 712, 767 

Zinc concentrates to zinc plants.............. 165, 479| 8, 081/2, 894, 349 4, 817, 656 11, 488, 427/157, 403, 994 

A AAA es eiu sess 515, 710| 21, 747/6, 089, 719| 103, 204, 688/39, 067, 111/166, 110, 761 

A A A ee 496, 109| 31, 612 6, 180, 777 100, 727, 706 35, 770, 354 129, 851, 009 


1 Includes Ravalli and Sanders Counties for which Bureau of Mines is not at liberty to publish separate 


gures. 
2 Includes some old tailings. 
3 From copper, lead, and Zinc-lead ore. 


fi 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1951, by method of recovery (except placer) and class of material processed 
in terms of recoverable metal—Continued 


B. For ore, old tatlings, etc., shipped directly to smelters 


Recoverable metal content 
Material 
shipped 


(s ort Gold Silver Copper Lead Zine 


tons) S une E (pounds) | (pounds) | (pounds) 


BY COUNTIES 


Beaverhead..........-...------------- 3, 830 505 24, 247 20, 815 713,861} 132,822 
Broadwater...........---------------- 1, 317 935 4, 484 2, 000 64,000} 248,000 
ILC MN 8 b 1, 903 1, 600 22, 068 4, 814 
A A enam de 850|.......... 14.0001. se Soon Sosa o eius cass 
(EI Ee 2, 430 250 15, 504 29, 905 29 54, 329 
Eeer 24, 167 1,343| 138,963 33,665; 1,603,917) 508,168 
Judith Basin.........................- 6 3,822 * S 36, 000 
wis and Clark...................... 25, 764 1, 584 21, 526 6, 000 458, 100] 4, 907, 600 
e AAA A ` `. Meer egeg WEE 6, 1, 000 
EI -0-0-0000 5, 597 1, 709 38, 482 2, 903 166, 000 34, 000 
Meagber 0000- 0o0MMMMMMMtMMMMMM 199 653 2, 000 54, 2, 000 
Mineral].............ece cce cp rreu sse 196 3 284 36, 828 983 286 
A AE 2 AA A A A 
ju) EE EE asec teeta eee 44 5 491 171 40, 000 2, 000 
POW Ol tours e ita 203 56 1, 599 6, 000 8, 789 3, 683 
Sanders..........-....----.-.-.---.-.- 20 2 977 1, 750 245, 674 27, 044 
Silver Bouw... 44, 722 356 50,770; 11, 438, 685 25, 904 23, 693 
Total: TO Linares 109, 321 6,856| 303,870] 11,607,412) 3, 536, 880} 5, 985, 239 
PM Mote , 12, 844 j 7, 228, 204 E 6| 5, 504, 991 


Dry a 
o AA 5, 940 3, 149 16, 521 6, 703 27, 180 37, 212 
Old tailings and mill cleanup..... 189 54 41 HT e ees ae 2, 100 
Ee 6, 129 3, 203 16, 562 7, 080 27, 180 39, 312 
Dry de 
rude Orð. ioc lec IA 7,367 1,704 43, 220 2,872 118, 310 41, 660 
Old tailings....................... 1,881 126 4, 089 581 11, 772 , 068 
do AAA sea, 9, 248 1, 920 47, 309 3, 463 130, 082 42, 728 
DIV 20, 417 746 | 128,825 22,871 983, 567 408, 427 
Copper: 
Crude ore LLL... 44, 707 279 27,064 | 1,694, 684 277 188 
Smelter cleanup.................- Fd TENEO 23 199 AAA 123 
Preelpitatés. ooo O [sace ues 16 | 9,836,739 |............|].......... 
Total. ice 44, 709 279 27, 703 | 11, 531, 622 277 311 
A eate. ortu 6, 495 555 | 53,990 30,546 | 1,501,193 | 221,555 
Lead-copper ore....................... 9 2 443 1, 460 1, 720 174 
Zinc-lead 0ore.......................... 592 21 6, 659 4, 304 418, 134 97, 507 
Total to copper and lead plants.| 87,509 6,726 | 281,491 | 11,601,336 | 3,062, 153 810, 014 
Zinc: B5 
Crude ore........................- 1, 034 120 21, 545 3, 644 45, 623 
Old SIBgE. tee Ee 20, 688 10 834 2, 432 429, 113 | 4, 882, 492 
Total to zinc plants............. 21, 722 130 22, 379 6, 076 474, 736 | 6,175, 225 


— A A | ES | SS —— 


Grand total..................... 109, 321 6,856 | 303,870 | 11,607, 412 | 3, 536, 889 | 5,985, 239 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Quantity Gross metal content 
shipped or 
Class of material treated Gold 
short (fine Silver (fine Copper Lead Zinc 
tons) ounces) (pounds) (pounds) | (pounds) 


ounces) 


ORE TREATED AT MILLS 


Dry gold...................... 49, 012 9, 408 0, 048 278, 577 554 58 
Dry silver. ..................- 88 |.........- Mee sU 821 760 
Copper... oosdoeclcilqcews 1, 12A, 434 2,837 | 1,422,358 99, 950, 339 A A 
EE 16, 366 82 24, 346 25,095 | 1,645, 923 36, 231 

SPN eT AR O ERO A 2, 559 98 28, 421 9,816 55, 238 409, 205 
Zinc-lead..................... 2, 664, 095 19,793 | 5,665, 101 11, 751, 424 | 46, 330, 922 | 188, 569, 145 
Total: 1951............. 3,856, 554 32,218 | 7,147,266 | 112,015, 251 | 48, 033, 458 | 189, 015, 399 

1950 1...........- 8, 497, 032 48,817 | 7,388,531 | 112,826, 556 | 44, 594, 115 | 154, 650, 883 


CONCENTRATE SHIPPED TO SMELTERS 


Dry gold.........- M DIA 1,865 | 1,108 5, 128 236, 485 |..........-.|_-.--.------ 


Copper. ...................... 198, 695 7,430 | 1,506, 454 95, 607,914 |_..-......-.|------.---. 
Lead GE 24, 878 3,605 | 1,396, 463 3, 348, 761 | 26, 325, 072 3, 978, 498 
Zinc-lead ..................... 10 3 A ,4 8, 906 
Dry iron 2.................... 124, 783 1, 435 288, 188 1,712,097 | 1,881, 401 5, 638, 279 
Total to copper and 
plants............ 850, 231 13,666 | 3,195,370 | 100, 905, 257 | 28, 216, 027 9, 620, 683 
Zinc concentrate to zinc plants. 165, 470 8,081 | 2,894, 349 5, 070, 487 | 12, 724, 608 | 161,895, 708 
Total: 1951. ............ 515, 710 21,747 | 6,089,719 | 105,975, 744 | 40,940, 535 | 171, 516, 301 
1900... ose 496, 109 31,512 | 6,180,777 | 100, 685,427 | 36,773,868 | 140, 843, 002 


Dry KE 6, 129 28, 046 47,030 
Dry gold-silver t.............. 9, 248 132, 392 51, 582 
Dry S8lVOE. re e rure cR 20, 417 1, 001, 040 401, 972 
Copper eegen rer re e 44, 700 27, 08 282 375 
Lead A 6, 496 35,123 | 1, 526, 964 268, 614 
Lead-copper.................- 9 43 1, 78 210 
Zinc-lead . .................... 592 4, 906 426, 212 118, 322 
Pracipitates RA A no [Rr inae 1 9, 045, 186 |............]............ 

Total to copper and lead 
plants. eege dessus 87, 599 281, 401 11,781,899 | 3,116,720 978, 111 
Zinc ore to zinc plants 9....... 21, 722 22, 379 7, 850 503, 687 5, 850, 094 
Total: 1951. ............ 109, 321 803, 870 11, 789, 240 | 3,020, 407 6, 328, 205 
Meesch 111, 004 400, 250 8,521,360 | 3, 543, 247 5, 934, 052 

! Includes some old tailings. 


3 From copper, lead and zinc-lead ore. 

$ Includes 20 tons mill cleanup and 169 tons of old tailings. 
4 Includes 1,881 tons of old tailings. 

$ Includes 2 tons smelter cleanup 


Includes 20,688 tons old slag. 
REVIEW BY COUNTIES 
BEAVERHEAD 


Lead ore constituted nearly 70 percent of the total output of 
Beaverhead County in 1951; except for 18 tons shipped from the 
H &S mine in the Chinatown district, all of it came from mines in the 
Argenta district. Ida B. Hand, operating the Maulden mine through- 
out the year, recorded the largest production. A total of 2,294 tons 
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of lead ore, containing 71 ounces of gold, 9,248 ounces of silver, 28,313 
pounds of copper, 625,387 pounds of lead, and 145,806 pounds of zinc 
were shipped to a smelter. WI Gardner and the Jack Group Mining 
Corp. worked the Jack mine in Clark Canyon, 18 miles northwest of 
Dillon, during most of the year and shipped 390 tons of lead smelting 
ore containing 135 ounces of gold, 7,206 ounces of silver, 784 pounds 
of copper, 62,320 pounds of lead, and 4,100 pounds of zinc. 


BROADWATER 


Important producers in the county included the North Star group 
in the Cedar Plains district, operated by Roy E. Nichols, and the 
Marietta claim in the Park or Indian Creek district, worked by 
Marietta Mines. Operations at the North Star group recovered 
253 tons of zinc carbonate ore containing 2 ounces of gold, 784 
ounces of silver, 1,993 pounds of copper, 16,937 pounds of lead, and 
148,486 pounds of zinc, which were shipped to a smelter in Utah. 

Cedar Plains District.—Zinc ore was the principal output of the 
Cedar Plains district in 1951. In addition to production from the 
North Star group, a total of 208 tons of ore containing 1 ounce of gold, 
938 ounces of silver, 264 pounds of copper, 11,912 pounds of lead, and 
90,795 pounds of zinc was shipped from the Ruby Silver property. 
Wayne Miller and James Holling worked the Keating mine during a 
portion of the year and shipped 132 tons of zinc ore containing 100 
ounces of gold, 74 ounces of silver, 375 pounds of copper, 2,583 pounds 
of lead, and 28,974 pounds of zinc. 

Park or Indian Creek District.—Except for a small quantity of gold 
recovered from placer gravel, all the district output came from gold 
ore, the principal producer of which was the Marietta mine. 


CASCADE 


Output for the year, all from the Montana district, comprised 182 
tons of zinc-lead ore from the Broadwater-Moulton property, 720 tons 
of zinc-lead ore from the Galt mine, 11 tons of lead ore from the 
heien claim, and 7 tons of lead-copper ore from the Silver Dyke 

roup. 

p DEER LODGE 


Gold ore continued to be the source of metal production in Deer 
Lodge County in 1951. Principal producer was the Acme Co., which 
operated the Gold Coin mine continuously throughout 1951. A total 
of 1,050 tons of gold ore, treated by amalgamation, yielded 574 ounces 
of gold and 14 ounces of silver. 


GRANITE 


Glen Hawe operated the Sunrise mine in the First Chance district 
from January 1 to May 5 and shipped 558 tons of copper smelting ore 
E 108 ounces of gold, 590 ounces of silver, and 28,935 pounds 
of copper. 

The Master Mining Co. did placer mining on upper Gold Creek in 
the Gold Creek and South Gold Creek district and washed about 
25,000 cubic yards of gravel, which yielded 130 fine ounces of gold 
and 21 fine ounces of silver. 
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Flint Creek District.—The largest operation in the district and the 
county was the True Fissure mine and 80-ton mill, worked throughout 
1951 by the Taylor-Knapp Co. A substantial tonnage of manganese 
ore, containing varied quantities of gold, silver, copper, lead, and 
zinc, was milled during the year in the company gravity- and mag- 
netic-separation plant. Peter Antonioli, lessee, worked the Scratch 
Awl mine throughout 1951 and shipped 2,275 tons of zinc-lead ore 
containing 41 ounces of gold, 63,909 ounces of silver, 9,570 pounds of 
copper, 237,360 pounds of lead, and 610,681 pounds of zinc to a 
custom mill in Utah. 

JEFFERSON 


Colorado District.—The bulk of the mining activity within the 
county in 1951 was centered in the Colorado district where 
most of the output comprised 13,769 tons of dry silver ore from the 
Alta mine, 2,208 tons of gold-silver ore from the Gregory Mines 
dump, 299 tons of gold-silver tailings from the Flagstaff property, 
and 237 tons of silver ore from the Mount Washington dump. 

Elkhorn District.—Louis Peura worked the Elkhorn dump during 
the year and shipped 2,366 tons of old silver tailings containing 48 
ounces of gold, 16,063 ounces of silver, 2,873 pounds of copper, 
51,912 pounds of lead, and 169,671 pounds of zinc to a smelter. The 

Ikhorn mine, operated 6 months during 1951 by the Elkhorn Mining 
Co., yielded 912 tons of silver smelting ore containing 10 ounces of 

old, 8,913 ounces of silver, 832 pounds of EK 20,948 pounds of 
had and 68,585 pounds oí zinc. The New Elkhorn Queen Mining 
Co. shipped 2,089 tons of lead smelting ore and 221 tons of gold-silver 
dump ore from the Elkhorn Queen mine. 

Most of the output in the Whitehall district in 1951 came from 555 
tons of lead smelting ore shipped from the Carbonate mine, 189 tons 
of gold smelting ore from the Lucky Hit mine, and 110 tons of lead 
smelting ore from the Whitehall mine. 


JUDITH BASIN 


All metal production in the county in 1951 came from mines in the 
Barker district. Thorson and Brazee worked the Edwards lode all 
year and shipped 125 tons of zinc-lead smelting ore containing 4 
ounces of gold, 2,899 ounces of silver, 507 pounds of copper, 75,929 
pounds of lead, and 29,577 pounds of zinc. 


LEWIS AND CLARK 


` Heddleston District.—The Mike Horse Mining & Milling Co. oper- 
ated its Mike Horse mine throughout the year and treated 40,975 
tons of zinc-lead ore in the company 300-ton flotation mill. A total 
of 2,235 tons of lead concentrate and 2,800 tons of zinc concentrate 
were recovered in the milling operation. Development at the prop- 
erty during the year included 209 feet of crosscuts and 116 feet of 
diamond drilling. 
The second largest operation within the E in terms of ore 
tonnage was the Drumlummon mine in the Marysville district, 
worked by the St. Louis Drumlummon mines. Gold ore totaling 


1540 MINERALS YEARBOOK, 1951 


3,426 tons and containing 1,398 ounces of gold, 11,472 ounces of 
silver, 4,115 pounds of copper and 25,389 pounds of zinc, was shipped 
to a smelter. 

The metals credited to the Smelter district came from 20,439 tons 
of old zinc slag, treated at the East Helena slag-fuming plant of the 
Anaconda Copper Mining Co. The tonnage treated in 1951 compares 
with 20,764 tons similarly treated in 1950. 

** Missoula Lincoln Metals Co. operated a dragline dredge and non- 
floating washing plant on the Abraham, Bluebird, Dollar, and Half 
Dollar placers in the Lincoln district and washed about 666,000 cubic 


ards of gravel. 
y S MADISON 


The Victoria Mines, Inc., American Pit (Victoria) mine in the Silver 
Star district continued in 1951 to be the largest producer in Madison 
County. During the year a total of 18,450 tons of gold ore containing 
1,552 ounces of gold, 6,785 ounces of silver, and 278,218 pounds of 
copper were shipped to a custom mill for treatment. 

terms of ore output, the Virginia City district ranked second 
among the producing mining districts in the county in 1951. Henry 
A. Shute worked the Cornucopia property during most of the year 
and shipped 4,286 tons of gold-silver smelting ore containing 1,420 
ounces of gold and 30,588 ounces of silver. Other properties operat- 
ing in the Virginia City district, all of which produced gold and sil- 
ver ore, Sud the Charles Ray, Easton Pacific, and Mountain 
Flower mines. 

Lead and zinc md predominated in three districts in the 
county in 1951. the McCarthy Mountain district, C. O. Dale & 
Sons worked the Rolly Jane and Bessie mine until November and 
shipped 277 tons of lead smelting ore containing 6 ounces of gold, 
1,924 ounces of silver, 403 pounds of copper, 82,650 pounds of lead, 
and 7,553 pounds of zinc. A total of 67 tons of lead ore containing 
approximately 38 percent lead and 20 ounces of silver to the ton, was 
shipped from the Commonwealth mine in the Rochester District. 
Slightly less than half of the output from the Sheridan district was 
zinc-lead ore, most of which was recovered from the Toledo Buckeye 
group by Victoria Mines, Inc. 


MINERAL 


The western part of Mineral County adjoining Idaho's famed 
Coeur d'Alene mining region witnessed considerable revival of inter- 
est in long-dormant properties in 1951. Nancy Lee Mines, Inc. 
began production from the lower level of its Nancy Lee mine an 
recovered 202 tons of lead concentrate from lead ore treated in the 
company mill. Other important producers in the county were the 
Amador mine of the Amador Mining Co. in Cedar and Trout Creeks 
district, the Iron Mountain mine of the Federal Mining & Smelting 
Co. in the Iron Mountain district, worked by lessees intermittentl 
during the year, and the Last Chance property in the Packer Cree 
district, worked by the Jupiter Mining Co. 


MONTANA—GOLD, SILVER, COPPER, LEAD, AND ZINC 154] 


MISSOULA 


Copper Cliff (Cramer Creek) District.—Linton Mines operated the 
Blacktail open-pit mine and 500-ton sink-float plant beginning in 
April 1951 and treated 10,000 tons of lead ore, which yielded 958 tons 
of lead concentrate. 

Other properties in the county that reported production durin 
the year included the Lucky Boy mine in the Elk Creek district an 
the Charcoal property in the Wallace district. 


PARK 


Virtually all the production in the county in 1951 came from the 
open-pit Estelle mine of the McLaren Gold Mines Co., which was 
worked from June 1 to December 23. A total of 29,000 tons of gold 
ore was treated in the company 200-ton flotation mill. 


SANDERS 


Most of the metal production in Sanders County in 1951 came from 
the Jack Waite mine in the Eagle district, operated throughout the 
year by the American Smelting & Refining Co. Production totaled 
7,124 tons of zinc-lead milling ore and 186 tons of zinc-lead smelting 
ore. The milling ore, all treated in the 300-ton flotation plant at the 
property, contained 6,511 ounces of silver, 1,251,800 pounds of lead, 
645,800 pounds of zinc and small quantities of gold and copper. 


SILVER BOW 


Ore production in Silver Bow County in 1951 increased to 3,780,943 
short tons, a 12 percent gain over 1950. The output of copper 
advanced 5 percent, lead 6 percent, and zinc 27 percent, whereas gold 
and silver production fell off 32 percent and 3 percent, respectively. 
The total value of the five metals produced was over 34 percent 
greater than in 1950 and rapra caio 94 percent of the State total 
value. Table 11 gives the output of the mines in the county, which 
includes the Summit Valley (Butte) district, in 1947-51 and cumula- 
tive total from 1882 to date. 

Summit Valley (Butte) District.—Operations of the Anaconda 
Copper Mining Co. are described in the following abstract from the 
company 1951 annual report to its stockholders: 


The construction of surface facilities for the Greater Butte Project was sub- 
stantially completed during the year. The large ore tonnages from this project 
will be hoisted through the Kelly shaft, now full size to a depth of 1,370 feet and 
concrete-lined to a point 315 feet below the 600 level. Of the estimated total of 
130,000,000 tons of ore in this project, SE 56,000,000 tons will become 
available for haulage to the Kelly shaft on the 600 level, 1,300 level and 2,000 
level. Underground mine preparation progressed on schedule and initial mining 
operations by block caving methods will begin in early 1952. Ore production 
at the rate of 6,000 tons per day is expected by mid-year. This output will be 
increased as rapidly as possible to an eventual production of 15,000 tons per day 
of low grade ores averaging about 20 pounds of recoverable copper per ton. 
Substantial remodeling of the copper concentrator at Anaconda for the treatment 
of the larger tonnages of Greater Butte Project low-grade ores proceeded on 
schedule during the year. In addition to this remodeling, a leach-precipitation- 
float section was constructed. 
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Zinc mine development during the year within the Butte district disclosed 
substantial additions to ore reserves at the Anselmo, Badger and Lexington 
mines. A tunnel 8% by 9 feet, inside measurement, to connect the Alice and 
Lexington mines with railroad facilities is being driven. 

Except for the Nation-wide strike in the non-ferrous metals industry, which 
closed the plants from August 27th to September 7th, there was no interference . 
with mining and smelting operations. utte mines maintained production at 
the maximum rate permitted by available manpower, resulting in an increase of 
approximately 7 percent in copper and 37 percent in zinc. 


Company material treated at the copper concentrator of the 
Anaconda Copper Mining Co. at Anaconda comprised 1,038,679 tons 
of copper ore from the main Butte Hill mine (1,105,856 tons in 1950), 
67,834 tons of special waste (50,744 tons in 1950), and 17,559 tons 
from the Greater Butte project. Direct smelting ores totaled 8,967 
tons (20,246 tons in 1950) and mine-water precipitates 9,179 tons 
(5,823 tons in 1950). 

Production of zinc-lead ore from the Butte Hill mines of the 
Anaconda Copper Mining Co. was 1,189,144 tons in 1951 (871,191 
tons in 1950) and that from the Butte Hill dumps 955,372 tons 
(818,445 tons in 1950). 

The Emma and Travona mines, operated by the Anaconda Copper 
Mining Co., produced manganese ore, which was milled to recover 
manganese concentrates and a zinc-lead middling concentrate. This 
middling concentrate was further milled to obtain zinc and lead con- 
centrates totaling 16,855 tons from the Emma middling and 1,730 
tons from the Travona middling. 

Copper smelting ore and silver smelting ore constituted most of 
the remainder of the district output in 1951. Of the copper ore pro- 
duction, 18,402 tons came from the Bullwhacker claim, and 15,983 
tons from the Sarsfield mine. The most important producers of silver 
smelting ore included the Marget Anne mine with an output of 1,068 
tons, and the Magna Charta mine with 140 tons. 


TABLE 11.—Production of gold, silver, copper, lead, and zinc in Silver Bow 
County, Mont., 1947-51, and total, 1882-1951, in terms of recoverable metal 


Gold 
Mines Ore |(ode and pod (lode 


: and placer Copper Lead Zinc 
Year ducing e We fine '| (pounds) | (pounds) | (pounds) Total value 
unces) ounces) 
1947........- 32 |2, 624, 915 19,801 | 5,252, 011 |114, 374, 000 |21, 269, 500 | 81, 425, 000 | $42, 379, 878 
048. .......- 22 |2, 637, 479 19, 163 | 6,100, 232 |115, 423, 500 (26, 448, 900 1105, 250, 800 49, 971, 332 
1949. ........ 15 |2, 297, 584 15,757 | 5, 636, 112 |111, 890, 500 |22, 979, 600 | 95, 963, 100 43, 225, 091 
1950. .. 21 |3, 387. 270 28, 163 , 549 |107, 793, 300 |31, 358, 800 |127, 021, 000 51, 044, 252 
195l.. ..----- 14 |3, 780, 943 15,674 | 5,950, 647 |113, 562, 000 |33, 260, 000 |161, 000, 000 68, 493, 990 
1882-1951. ...l........ (1) 2, 119, 755 |574, 847, 530 | 2 6, 825, 386 | 2 302, 520 | 2 1, 856, 099 |2, 854, 526, 555 
1 Figure not available, 


2 Short tons 


Nevada 
Gold, Silver, Copper, Lead and Zinc 


(MINE REPORT) | 
_ By R. B. Maurer and Leona Froehlich 


A 
GENERAL SUMMARY 


ESPONDING to extraordinary demand for base metals, expansion 
of open-pit mining during 1951 resulted in a substantial increase 
in Nevada copper production compared with 1950. However, 

the output of lead and of zinc, reflecting a dearth of ore which could be 
developed rapidly and mined economically, fell considerably below 
1950. With precious-metal lode mining at a virtual standstill because 
of unchanged gold and silver prices, gold production waned in 1951, 
and silver output was the lowest recorded from Nevada mines since 
1899. The total value of gold, silver, copper, lead, and zinc recovered 
from materials sold or treated in 1951 was $41,280,596 compared with 
$38,181,872 in 1950, a gain of 8 percent, due largely to copper. Pro- 
duction in 1951 was from 199 lode and 12 placer mines, compared with 
325 lode and 25 placer mines in 1950. | 
Comparing 1951 with 1950, the copper output increased 7 percent 
in quantity and 25 percent in value; zinc decreased 19 percent in 
quantity but increased 3 percent in value; lead decreased 24 percent 
in quantity and 3 percent in value; and gold decreased 32 percent and 
silver 36 percent both in quantity and value. Of the total value of 
the five metals, copper comprised more than 66 percent, zinc nearly 
16 percent, gold 10 percent, lead 6 percent, and silver 2 percent. 
White Pine County produced 72 percent of the State total value of 
the five metals reported from 17 counties in 1951; it was first in out- 
ut of copper and gold, second in silver, fourth in zinc, and fifth in 
ead. Lincoln County, in second place with 19 percent of the State 
total, led in production of silver, lead, and zinc and was second in 
copper and fourth in gold. 
tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. Yardage figures used in 
measuring material treated in placer operations are “bank measure"; 
that is, the material is measured in the ground before treatment. "The 
Mns of metal production has been calculated at the prices shown in 
table 1. 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Silver 2 Copper 3 

Gold ! (per Lead 3 (per | Zinc 3 (per 

Year fine ounce) a ES, poun D pound) 
kr AAA A E EAS qua ud aue $35. 00 $0. 005 $0.210 $0.144 $0.121 
ir RC 00 . 0054- .217 .179 .183 
1MU LL eco se ecusu Orem rex RENE MORE RE 35. 00 . 9054+ .197 1 .124 
E 35. 00 . 0054- .208 135 142 

A secs A E RR EAM NAE 85. 00 . 905-+- 242 173 1 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver, July 1, 1946, to date—$0.9050505 ($0.905 used in 1047 for 
calculating purposes). 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Nevada 
in 1951, by months, in terms of recoverable metal ! 


Gold Silver Copper Lead Zine 


Month (fine (fine (short (short (short . 
ounces) | ounces) tons) tons) tons) 

A A A DR MuR DM n RE 9, 536 98, 113 4, 653 703 1, 834 
IT EEN , SA 92, 672 4, 617 625 1, 589 
PON A eee 11,082 | 87,375 5,048 1 , 511 
Poor A EEN 12,678 | 85,753 5, 223 568 183 
MA SNR EE 12,102 | 91,788 5, 262 633 1, 436 
A A SA BODEN 10, 84, 919 4 603 1,415 
A Me EO 8, 872 74,144 890 507 1,515 
A A hose aM E RE 10, 244 69, 029 3, 812 659 1,280 
September ANA A successes , 355 70, 008 4,072 661 1, 352 
OLODBP rege 9, 916 77, 068 5, 219 1,474 
NOVI D6? PA A senpri 8, 481 81, 922 » 357 627 1, 432 
CCA DOP A EE 9, 142 68, 878 5, 071 497 1, 422 
DOW) dove a 121,036 | 981,669 56, 474 7,148 17, 443 


t Mine production comprises ore, gravel, or other mineral material sold or treated and metal recovered as 
natural gold or as bullion from cyanidation or amalgamation and the estimated recoverable metal (or gross 
metal as indicated) contained in concentrates, ores, tailings, and other mineral materials shipped directly 
to smelters or sold to ore buyers within the year. 


Gold.—Lode mines supplied 75 percent of the State’s total gold 
in 1951 and placer mines 25 percent; but only 28 percent of the lode 
gold was derived from precious-metal ores and old tailings treated. 
The decline in lode-gold output began late in 1950 following the rise 
in prices of strategic metals and minerals—with consequent upsurge 
in their production—and continued progressively in 1951, when it 
became evident that no change in the fixed price of gold would be 
forthcoming. The slump in placer-gold output was largely the 
result of operating difficulties at Nevada’s only bucket-line dredge. 

The following six leading gold-producing mines in 1951, listed in 
order of output, contributed 88 percent of Nevada’s output: Ken- 
necott Copper Corp. Ruth pit, Robinson district, White Pine County 
(copper ore); Round Mountain Gold Dredging Co., Round Mountain 
district, Nye County (placer); London Extension Mining Co. Gold- 
acres mine, Bullion district, Lander County (gold ore); Consolidated 
Coppermines Corp. Morris Brooks pit, Robinson district, White 
Pine County (copper ore); Natomas Co., Battle Mountain district, 
Lander County (dredging); and Consolidated Coppermines Corp. 
GER pit extension, Robinson district, White Pine County (copper 
ore). 
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Silver. —The sharp decline in 1951 silver output was significant 
in that only 18 percent of Nevada lode silver was derived from 
precious-metal ores, old tailings and slag; base-metal ores treated, 
except copper ore, had considerably lower silver content than in 1950. 

The following five leading silver-producing mines in 1951, listed 
in order of output, furnished 69 percent of Nevada’s output: Combined 
Metals Reduction Co. Pioche group, Pioche district, Lincoln County 
(zinc-lead ore); Summit King Mines, Ltd., Summit King group, 
Sand Springs district, Churchill County (gold-silver ore); Kennecott 
Copper Corp. Ruth pit, Robinson district, White Pine County 
(copper ore); Hill & Chiatovich, San Rafael mine, Quartz Mountain 
district, Nye County (zinc-lead and lead ores); and Copper Canyon 

ining Co. Copper Canyon mine, Battle Mountain district, Lander 
County (zinc-lead ore). 
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FIGURB 1.—Value of mine production of gold, silver, copper, lead, and zinc in 
| Nevada, 1860-1951. 


e ca Robinson district, White Pine County, continued 
to be Nevada's main source of copper produced; the Kennecott Copper 
Corp. Ruth and Kimbley pits and Consolidated vi) geome orp. 
Morris Brooks pit and Ruth pit extension furnished a preponderant 

ercentage of the State’s 1951 output; Kennecott Copper Corp. 
began development of its Ruth underground mine. Elsewhere in 
Nevada toppa produced was largely a byproduct metal; those small 
Sé Es that mined straight copper ore failed to develop reserves 
sufficient to support continuous mining. Anaconda Copper Mining 
Co. planned immediate development of the Yerington mine, Yer- 
ington district, Lyon County, a property with large known reserves 
of low-grade copper ore. | 
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TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Nevada, 
1947-51, and total, 1859-1951, in terms of recoverable metal ! 


Mines producing 2 rien Gold (lode and placer) | Silver (lode and placer) 


—_—_ sold OF 
Year ve 3 in 
shor e 
Lodo Placer tons) ounces Valuo 
1947............ 276 31 | 60,541, 1, 377, 579 $1, 246, 709 
1948............ 350 36 | 7,172, 611 ; 3, 903, 620 | 1,790, 020 1, 620, 058 
1949............ 332 37 | 5,987,013 1, 800, 209 , 629, 
1950............ 85 27 | 7,745,110 1, 537, 217 1, 891, 259 
1951... ence 199 12 | 7,183, 733 981, 669 888, 480 
1859-1951 1. Leen wee eren (5) 26, 147, 478 |593, 723, 406 |597, 090, 406 547, 502, 368 
Copper Lead Zinc 
Year EE eir ee Total value 


Short tons Value Short tons Valuo Short tons Value 


— A Ps, E 


1947. educi ru 49, 603 |$20, 833, 260 7,161 | $2, 062, 368 16,970 | $4, 106, 740 $31, 366, 282 


1 eere 45,242 | 19, 635, 028 9,777 | 3, 500, 166 20, 288 , 396, 34, 055, 480 
1949............ 38, 058 | 14, 994, 852 10, 626 | 3,357,816 20,443 | 5,069, 864 29, 615,777 
1950-... 1. 52, 560 | 21,808, 704 9,408 | 2, 540, 160 21, 606 | 6,136, 104 38, 181, 872 
1951... secus - 56, 474 | 27,333, 416 7,148 | 2,473,208 17,443 | 6,349, 252 41, 280, 596 


| | o———ÀGÜ— H | a — ÀÓ——MÀ—— || car — aá———á———nÜ 
— — P— HÀ | €€—M ar Ekel À— M À—À—M!n o ]| rà | —n—— ÀÓáÀ | 


1859-195] t_..... 2, 024, 014 |610, 368, 782 591,300 | 74,181,235 | . 444,238 | 82, 547,084 | 1, 908, 322, 875 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes 
retreated, and ore, old tailings, slag and copper precipitates shipped to smelters during calendar year indi- 


cated. 
i 3 Excludes itinerant prospectors, “snipers,” “high-graders,” and others who gave no evidence of legal right 
o property. 

3 Does not include gravel washed. ] 

3 From 1904 (when first satisfactory annual canvass of mine production was made) to 1951, inclusive, the 
output was as follows: Gold, 14,320,602 ounces valued at $349,240,173; silver, 308,677,557 ounces, $210,844,145; 
copper, aoe tons, $609,722,154; lead, 363,509 tons, $51,544,673; zinc, 444,238 tons, $82,547,084; total value, 

i Figure not available. 


TABLE 4.—Gold and silver produced at placer mines in Nevada 1947-51, in fine 
ounces, in terms of recoverable metal 


Material Avene 
er go 
y handled Gr PR Total value 
Ka (cubic ounces) | ounces) | Value per 
yards) i cubic 
Y A IA 1, 086, 000 7, 001 2,737 | $247, 512 $0. 226 
1048 Eeer M EuEeD a EE 762, 500 8, 178 1, 463 , 554 .375 
A A A E a EEUU Le 1, 382, 140 7,042 1,676 | 279,487 . 201 
1950 A A O E EE 5, 243, 450 36, 378 9,800 |1, 282, 099 . 243 


EE See T 6,165,850 | 30,509 | 14,017 |1, 080, 501 . 173 
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FicuRE 2.—Mine production of gold, silver, copper, lead, and zinc in Nevada, 
1945-51, by months, in terms of recoverable metal. 


Lead.—The 10-percent increase in lead from straight lead ore was 
overshadowed by the ed decrease in yield from zinc-lead ore, the 
principal source of Nevada lead in 1951. Production was largely from 
relatively small mines; only one property had an annual output ex- 
ceeding 400 tons of recoverable lead. Of the State’s total, 66 percent 
was mined in the Pioche district, Lincoln County. The leading 
pee in order of output, were: Combined Metals Reduction Co. 

ioche group, and Ely Valley Mines, Inc., Ely Valley mine, Pioche 
district, Lincoln County; Hill & Chiatovich, San Rafael mine, oar 
Mountain district, Nye County; Copper Canyon Mining Co. Copper 
Canyon mine, Battle Mountain district, Lander County; and Bristol 
Silver Mines Co. Bristol group, Jack Rabbit district, Lincoln County. 

Zinc.—With mine development and expansion of metallurgical facil- 
ities still in progress during 1951, the Pioche district, Lincoln County— 
source of 82 percent of Nevada’s zinc in 1951—did not attain the 1950 
level of output. The acceptance in 1951 by a Utah slag-fuming plant 
of larger tonnages of oxidized zinc ore from operating mines and the 
former Metals Reserve Company Clark County stockpile aided mate- 
rially in preventing a greater slump in the State's yield of recoverable 
zinc. Leading producers, in order of output, were: Combined Metals 
Reduction Co. Pioche group and Ely Valley Mines, Inc., Ely Valley 
mine, Pioche district, Lincoln County; Cardinalli & Frank, Extension 
mine and Charles Vaccaro, Mountain View mine, Lone Mountain 
district, Eureka County; and Bristol Silver Mining Co. Bristol group, 
Jack Rabbit district, Lincoln County. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Nevada 
in 1951, by counties, in terms of recoverable metal 
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Mines producing ! Gold (lode and placer) | Silver (lode and placer) 
County 
Lode Placer |Fineounces| Value |Fine ounces} Value 
Churchill..................... KR A 1, 124 $39, 340 114, 844 $103, 940 
d A A IB AAA 2, 073 72, 555 , 271 22,872 
Douglas...................... (0. NEE 3 105 1 1 
AN A A 18 2 172 6, 020 36, 781 33, 288 
Esmeralda.................... 8 Q) 1, 707 62, 895 10, 821 9, 794 
png A d EE 78 , 730 13, 097 11,853 
Humboldt. EE BS teeta cea 2, 293 80, 255 11, 014 9, 968 
DIO A 14 33 3 47,368 | * 1, 657, 880 3 63, 917 3 57, 848 
Lincoln: ..ecie censo o to RRSS 18 BEE 8, 584 25, 440 450, 523 407, 746 
VOR A 442 15, 470 2, 117 1, 916 
e A 0 D HE 496 17, 300 18, 018 16, 307 
e AAA A 24 (3) $ 739 3 25, 865 44, 432 3 40, 213 
le o AAA a O 3 105 123 111 
Pershing...................... 13 3 157 5, 495 3,146 2, 847 
BtOréy EE Se PEE 267 9, 345 8, 512 3,179 
Washoe....................... 6 268 9, 380 814 737 
White Pine................... 50 1 60,172 | 2,106, 020 183, 238 165, 840 
Total AA 199 12 121,036 | 4,236, 260 981, 669 888, 460 
Copper Lead Zino 
County — TOM 
Pounds Value Pounds Value Pounds Value 
hrer 1,700 O A ME $143, 574 
Clark.......... 9, 000 $2, 178 523, 400 , 648 | 2,607,900 $485, 558 673, 711 
DOUZISS = ose A A A IP PEA uawes educa 106 
lko... 47, 500 11, 495 860, 700 148, 901 141, 400 25, 735 225, 439 
Esmeralda..... 1, 000 39, 500 0, 834 3 54 70, 819 
ureka......... 400 97 173, 600 30,033 | 1,368. 100 248, 904 293, 707 
Humboldt..... 100 24 11, 000 1, 903 10, 1, 084 94, 134 
Lander......... 43, 800 10, 600 703, 100 121, 636 491, 000 89,362 | ? 1,937,326 
Lincoln.......- 350, 400 84, 797 | 10,431,000 | 1,804,563 | 29,275,600 | 5,328, 141 7,760, 687 
Lyon........... 47, 900 8 NS, AAN aac vc MAA 28, 978 
Mineral........ 12, 000 , 004 243, 700 42, 160 14, 100 2, 566 81, 207 
Nye...........- 13, 200 9, 194 723, 900 126, 235 61, 500 11, 193 3 205, 700 
Ormsby e AAA A 8, 700 IM; E 856 
Pershing....... 3, 000 726 6, 800 1,176 15, 900 2, 804 13, 138 
A O o us sus 100 AP scans 12, 541 
Washoe......... 11, 100 2, 686 1, 000 AS A 12, 976 
White Pine..... 112, 408, 600 | 27, 202, 881 572, 800 99, 095 839, 400 152,771 | 29,726, 607 
Total....| 112, 948, 000 | 27,333, 416 | 14,296,000 | 2,473,208 | 34,886,000 | 6,349,252 | 41, 280, 596 
1 Excludes itinerant prospectors, “‘snipers,’’ ''high-graders," and others who gave no evidence of legal 
right to property. 
2 From property not classed as a mine. 
3 Nye County placer combined with that of Lander County to avoid disclosure of individual output. 


MINING INDUSTRY 


Despite the uncertainties associated with the national emergency, 
Nevada’s large, open-pit mines were expanded to allow a selectivity of 
ore which resulted in 7% percent more copper produced in 1951 from 
virtually the same tonnage of ore that was mined in 1950. Develop- 
ment of the Robinson district, White Pine County, underground mine 
and the Yerington district, Lyon County, open-pit mine were out- 
standing in bolstering the State’s reserves of copper ore. 

Siler to increased freight rates and the paucity of high-grade ore, 
mines that shipped direct-smelting lead ore in 1951 (some containing 
zinc recoverable by fuming) were relatively small. Similarly, shippers 
of oxidized zinc ore were largely limited in output by the requirements 
of one fuming plant within reasonable shipping range. Principally, 
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mines with metallurgical facilities for producing zinc and lead concen- 
trates or those reasonably near custom mills or concentrator-smelters 
had mine expansions in progress or projected. Some loss in Nevada 
base-metal output was occasioned by the nationwide strike at non- 
ferrous metal facilities from August 27 through September 6, 1951. 
Precious-metal ore mining declined during 1951 to the extent that only 
one major operation—an open pit—was worked at the close of the 
year. Of the 12 placer mines that produced gold and silver 1 was 
worked by bucket-line dredge, 5 by power excavators and washing 
plants, 1 by underground methods, and 5 by small-scale hand methods. 


ORE CLASSIFICATION 


Nevada ores sold or treated in 1951 are classified in table 6. Defini- 
tions used in ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Nevada 
in 1951, by class of ore or other source material, in terms of recoverable metal 


N tr Gold sil 
um- | sold or O ver 
Copper Lead Zinc 
Bouree Bero | tented | (ane, | (Ano, ED | pounds) | (pounds) 
tons) 
Ore: 
Dry gold...............- 50 191,211 | 22, 948 5, 567 400 7, 700 3, 900 
Dry gold-silver.......... 20 10, 767 1, 428 | 124, 73 500 500 ee 
Dry silver..........-..-- 26 2, 688 86 | 32,338 5, 300 63, 500 6, 000 
Toll. ais 92 204,656 | 24,462 | 162, 640 6, 200 76, 700 9, 900 
SSS OSS A 2 SS oo Q AQJJJJJJJJAAA HH -  -zELIAI Lee 
CODDOP AAA 18 | 6,630,269 | 59,803 | 168, 242 | 111, 903, 100 8, 100 300 
A cuo E 49 14, 341 7 97, 712 63,900 | 2,081, 700 142, 800 
A II wawa 10 3 9, 720 3 24 |3 15,801 3 1, 200 d 418, 600 3 4, 238, 500 
Zinc-lead and zinc-lead- 
copper 3............... 40 297, 881 4,073 | 510, 048 399, 600 | 11,066,800 | 30, 493, 000 
TTotal.. ce s sswevsczéveu 108 | 6,952, 220 | 64,744 | 792, 463 | 112, 457, 800 | 14,170, 200 | 34, 874, 600 
Other “lodo” material: j 
Old tailings *............ 7 26, 312 1,321 | 12,512 1, 400 45,000 |.........-. 
Go Va precipitates..... 2 409 | 55. ese leno enn 4000 OA E 
Old slag (silver) ......... (9 46 A QU lnacicevcaseens 4,100 1, 500 
vk E 9 26, 857 1,321 | 12,549 484, 000 49, 100 1, 500 
Fr _—— Le o | SS | os crea, ==] 
Total “lode” material....... 199 | 7,183, 733 | 90,527 | 967,682 | 112, 948,000 | 14, 290, 000 | 34, 886, 000 
Gravel (placer operations). . l2 GE 30, 509 | 14,017 A A E 
Total, all sources..... 211 | 7,183,733 | 121,036 | 081,669 | 112, 948,000 | 14, 296, 000 | 34, 886, 000 


1 Detall wil] not necessarily add to totals because some mines produce more than one class of matertal. 

2 Includes 5,892 tons of ore and contained recoverable metal from tho former Metals Reserve Company 
stockpile at Joan, Nev. 

3 Combined to avoid disclosure of individual output. 

4 Metal recovered, by class of old tailings, as follows: gold, 23,465 tons—-1,180 ounces of gold, 3,639 ounces of 
silver; gold-silver 1,943 tons—114 ounces gold, 3,401 ounces silver, 2,100 pounos lead; silver, 902 tons—23 
ounces gold, 5,451 ounces silver, 1,400 pounds copper, 42,600 pounds lead; lead, 2 tons—4 ounces gold, 21 
ounces silver and 300 pounds e ; 

5 From property not classed as a mine. 


METALLURGICAL INDUSTRY 


Although the percentage of lode material treated at mills remained 
virtually the same as 1950, the number of Nevada beneficiation plants 
operated in 1951 was considerably lower than in the previous year 
owing largely to the decline in precious-metal ore mining. Custom 
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milling of gold and silver ores was confined to treating, at operating 
mines, occasional lots of ore from small properties, largely as an 
accommodation. Combined Metals Reduction Co. milled by selective 
flotation zinc-lead ore on a custom basis for three Nevada mines and 
company zinc-lead ore at its Caselton mill near Pioche, Lincoln 
County. This company planned expansion of the existing mill to 
include facilities both for concentrating oxide ores and producing a 
manganese concentrate from local ores, some of which contain con- 
siderable values in zinc and lead. The rehabilitated Copper Canyon 
Mining Co. plant was converted to differential flotation during 1951; 
a bulk concentrate of lead and zinc formerly was produced. The 
Kennecott Copper Corp. treated all the copper milling ore produced 
by Consolidated Coppermines Corp. in addition to beneficiating its 
own ore at the McGill concentrator. Kennecott also operated the 
McGill copper smelter, Nevada’s only smelter, treating in addition to 
copper materials, gold and silver ores from numerous Nevada mines 
used for fluxing. The Anaconda Copper Mining Co. Yerington proj- 
ect, Lyon County, included plans for integrated leaching-precipitation 
facilities at Yerington, Nevada, with eventual smelting and refining 
of copper precipitates in Montana. Metallurgical data on Nevada 
ores were published.! 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Nevada 
in 1951, by method of recovery and type of material processed, in terms of 
recoverable metal 


| Gold Silver 
Method of recovery and type of material Coppor Lead Zinc 
processed Sane Bet (pounds) | (pounds) | (pounds) 
so T ti 
gamation 
A A 2, 806 1.4101 AAA AN EE 
-LL 
Oyanidation: 
O OU a aan 18, 319 EN AAA PR EE ads 
Old tallings.......-.- eese o Ges 1, 270 1409 AA A Nun din eidem E 
Motel cines ie cdas 19, 589 119, 088- A A AA 
AAAXAX————— | eaaa | en | opera 
Total recoverable in bullion..... 22, 395 121/095 | AAA A DEE 
Concentration, and smelting of con- 
centrates: 
OrB i codecs aasa es See Ee 65, 449 650,061 | 110,721,000 | 10,661,300 | 29,725,100 
Old tallings........................ 17 Q08 Leeaszseessmum 100 asus caua 
TOU AAA uere Eee RES 66, 466 650, 369 | 110,721,000 | 10,661,400 | 29,725,100 
a es | AA | Sa 
Direct smelting: 
e DEE 2, 632 189, 756 1, 743,000 | 3, 585, 600 5, 159, 400 
Old tallings.......................- 34 , 795 1, 400 44, 900 |.........-.. 
Copper precipitates................|..........|...-........| | 482,000 |............|.........- E 
AT ANA ON 87 EE 4, 100 1, 500 
dioc e ——— À 2, 666 195, 588 2, 227,000 | 3,634, 600 5, 160, 900 
Place icono E qeu 30, 509 I4;017 AAN secte ou eui uh cons ais 
Grand Loft, Greter ecc a rrr s 121, 036 931,669 | 112,948,000 | 14, 296,000 | 34, 886, 000 


1 Engel, A. L., Ex ental Treatment of Oxidized Lead-Silver Ore from Eureka, Nev.: Bureau of 
Mines Rept. of Investigations 4762, 1951, 0 pp. Simple Treatment Methods for Oxide Gold and Silver Ores: 
Bureau of Mines Rept. of Investigations 4758, 1951, 14 pp. Simple Treatment Methods for Sulfide Gold 
and Silver Ores: Bureau of Mines Rept. of Investigations 4790, 1951, 17 pp. Cyanidation of Gold-Silver 
Ore from Manhattan, Nev.: Bureau of Mines Rept. of Investigations 4819, 1951, 6 pp. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For material treated at mills 


seers in | Concentrate shipped to smelters ! and recoverable metal 


Con- 
va Gold | Silver | cen- Gold | Silver Copper 


tons 
Ee (hort ite, ne. | (pounds) | (pounds) | (pounds) 
ns 


BY COUNTIES 


Churcehill........... 9, 412} 1,113] 111, 542 | EE 848|........... 200|.......... 
Clark...............]] 25,211] 1,176| 3,037 42 864| 1,802 1, 100 16, 900 8, 800 
Douglas.............| cleanup 3 Ic PE AS dd scterssoiedelst- DEE 
Elko......--.------- 1, 213 15 7 150 9| 8,549]........... 86, 900 72, 500 
Esmeralda.. ........ 2, 1 1 178| 1,772 856 400 11, 400|.......... 
AA de, ARA A 173 1 2, 501 100 41,100} 125,100 
Humboldt.......... 51, 591 2, 148 1, 461 4 ,800|........... 11, 000 ; 
Lander............. 152, 352] 17,025 1,5301 1,479 358| 47, 567 38,100} 681,900 , 000 
Lincoln............. , 988| ........].......- ,170| 3, 535| 413, 005 247, 500| 9, 754, 100/28, 947, 900 
Lyon............... 16 4 0D|3 uoc. AR PIO ES GEA EE 
Ineral............. 2DUI PA save tn 18 2| 1,918|........... 2, 400 2, 400 
NJO o cocum RE 955 856 140 161 59| 2, 1, 000 48, 600 55, 400 
Pershíing............ 785 46 22 16| 3,019 3, 4, 800 15, 800 
Btorey.............. 250| 3,204 7 17| | 308|........... 100|.......... 
Washoo............ 304 258. + AA AA A A EPS PA 
White Pine. .......- 6, 561, 637|........- 6| 215, 493| 58,770| 163, 200/110, 429, 800 2, 000 300 


Total: 1951...|7,087,315| 22,395| 121, 095| 255, 053| 65, 466] 650, 369|110, 721, 000/10, 661, 400/29, 725, 100 
1950...|7, 649, 250| 74, 271| 347, 296| 261,388} 63,371| 853, 323|102, 893, 200/15, 089, 700/39, 935, 300 


BY CLASS OF MATERIAL TREATED 


Dry gold: 
rude ore....... 190, 756| 20,024| 3,691 187| 2,506; 1,097 AO oves ise 
Old tallings..... 23, 463| ` Ip 3,097|........] E ES PA eene eme ene 
Dry goa e var 
rude ore....... 9, 638; 1,101] 111, 686 2 52 BOS ARPA A AAA 
Old tallings..... 1, 900 04| 2,772 7 " 808|........... 1001... iss 
Dry silver.......... 1,682]........ 10 80 6, 327 3, 400 40, 600 6, 000 
Copper............. 6, 561, 621|........|-......- 215,489| 58, 770 163, 141/110, 429, SOON EA bee tose 
Lead PROCHE 4,096|........|.......- 203 215, 480 2, 085 2, 500| 249, 000 200 
Zinc-lead........... 294, 250|........]--....-- 39,985} 4,023 476, 548 284, 900|10, 371, 700 29, 718, 000 


Total 1951....|7,087,315| 22,396) 121, 605] 255, 953} 65, 466) 650, 369/110, 721, 000/10, 661, 400/29, 725, 100 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS! 


Dry BON RE 187| 2,506] 1,097 AAA A 
Dry Sold PA ore Stereos 81 95| 1, 200 1, 400 3, 000 
ry ai NOM 109 4 812 300 3, 100 1, 100 
a eege Ee 215, 504| 58,773| 165, 661/110, 432, 100... 
Lead urge ua uan A Ax ADAM E NT 11,173]  3,040| 346, 764 75, 000| 9, 503, 100} 1, 058, 500 
PANG AE rH AS 28, 451 937| 127, 593 195,900| 871, 300/28, 522, 900 
AADC ONG A d eate pus Vs eu UE EE 430 20| 6,088 16,000| 184,800] 130,000 
Zinc-lead-copper........-----..-----.---------- 12 ] 174 1, 100 7, 700 8, 600 
Total: ID o aaa at 255, 053] 66, 466} 650, 3691110, 721, 000110, 661, 400129, 725, 100 
pi AA IA 261, 388] 03, 371 853, 323 102, 803, 200 16, 089, 700 39, 935, , 300 


For footnotes, see end of table. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal—Continued 


B. For material shipped directly to smelters 


Recoverable metal content 


Material 
shipped 
(short tons)| Gold (fine | Silver (fine| Copper Lead Zine 
ounces) (ounces) | (pounds) | (pounds) | (pounds) 
BY COUNTIES 
Churchill. .....0000-2..-.--..--- 46 2, 464 |........... , AN ARA 
ARA ee 2 7,407 133 2 19, 782 27,900 | 2 506, 500 | 1 2, 664, 100 
EKG A A A A 3, 419 108 28, 217 47, 600 773,8 , 
Esmeralda....................... 456 2 9, 964 28, 100 300 
Eureka. A A 2, 558 63 10, 596 300 132,500 | 1, 243, 000 
Humboldt....................... 216 96 5, 7 100: AA as 
Lander... 22.42 ana 386 35 2, 820 5, 700 21,200 [......-2. 2s 
Al A eege 2, 899 40 37, 458 102, 900 676, 900 327, 600 
LO cionado 1 86 47,900 EE, EE 
Minéral..........-. 22222 comen 2, 140 404 16, 102 12, 000 241, 300 11, 700 
NI c eoru s tpi du RE 3, 393 324 41, 404 075, 300 6, 
OFPMSD AA A 14 3 y EE 8,700 |........... 
Pershing. ......------0-------.--.- 42 2 AA 2, 100 
NEE Lorca bes 144 8 725 11, 100 1,000 |........... 
White Pine...................... 72, 972 1, 395 20, 031 | 1, 978, 800 570, 800 839, 100 
Total: 1051... ac iaa 96, 418 2, 666 195, 588 | 2, 227, 000 | 3,634,600 | 5,160, 900 
1000 cr 95, 869 4, 427 326,798 | 2, 244,800 | 3,726,300 | 3,276, 700 
BY CLASS OF MATERIAL 
Dry gold: 
Crude oroe..................- 455 328 Olas 7,700 3, 900 
Old taillings.................- 2 4 2 EE, E, EC 
Dry gold-silver: 
NC A 1, 219 275 12, 287 500 6,500 |........... 
Old tallings.................- 214 6 2,074 (sonia 2,000 |... mee 
Dry silver: 
Crude ore.................... 1, 006 78 26, 003 1, 900 22, 900 |..........- 
Old tailings.................. 731 20 3, 698 1, 400 42, 600 |........... 
TT M MP C Ti AAA ~~~ ST ART 4, 100 1, 600 
Copper 
Crude ore.................... 68, 648 1, 003 5,101 | 1, 563, 300 3, 100 300 
Precipitates................. A AA AAA A 
Crude ore.................... 10, 245 784 95, 625 61, 400 | 2, 432, 700 142, 600 
Ps E A 4 21 A 300 A E 
PANG A ees sceuces 29,729 224 2 15, 861 21,200 | 2428, 500 | 2 4, 418, 200 
Zinclead and zinc-lead-copper 3.. 3, 622 50 34, 100 114, 700 685, 200 594, 400 
Total 1951................. 96, 418 2, 666 196, 588 | 2, 227,000 | 3,634,600 | 5, 160,900 


1 Excludes concentrates treated only by amalgamation and/or cyanidation. 

3 Includes 5,892 tons of ore and contained recoverable metal from the former Metals Reserve Company 
stockpile at Jean, Nev 

3 Combined to avoid disclosure of individual output. 


NEVADA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1553 


TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Nevada 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Material Gross metal content 
shipped 
: or treate 
Class of material (short qua pon Copper Lead Zinc 
tons) ounces) | ounces) (pounds) (pounds) | (pounds) 
CONCENTRATE SHIPPED TO SMELTERS 
Dry told oi “187 2, 596 1, 097 ENEE, IA 
Dry gold-silver.................... 81 95 1,680 313 1,611 3, 906 
Dry silver. ........................ 109 4 816 440 4, 500 6, 183 
¡o EEN 215,504 | 59,980 | 179,395 | 112,795, 493 BE 
Lead al aca he Eu ÓN 11,173 3,040 | 346, 764 88,995 | 9, 768, 469 1, 345, 563 
Fino ost cocci A A SS 28, 451 1,007 | 131,606 232, 172 938, 276 29, 507, 821 
Zine-Jead. 20-20-200- -20 -- 436 20 6, 688 18, 884 188, 071 170, 076 
Zinc-lead-copper......--...----..--- 12 1 174 1,303 7,793 4, 525 
Total: 1951.....--..----.-... 255, 953 66,743 | 668,220 | 113,138, 121 | 10,908, 794 | 31,038, 164 
TEE 261,388 | 64,372 | 865,447 | 105,126,604 | 15,435,710 | 41, 546, 586 
ORE, ETC., SHIPPED DIREOTLY TO SMELTERS 
Dry gold: 
rude ore.....................- 455 334 819 j 63 7,916 4, 900 
Old tailings...................- 2 4 A EE ace 
Dry gold-silver: 
rude ore. 1, 219 270 13, 189 030 9,192 |............ 
Old tailings.................... 214 6 2, 222 95 9,907 E 
Dry silver: 
Crude ore...................... 1, 006 79 28, 762 2, 466 27, 580 2, 505 
Old tallings.................... 731 20 3, 699 1, 403 70,951. lisciossnacós 
ó JA A deai 46 A 37 92 4, 138 1,830 
O : 
rude Ore..........- 2-220... 68, 648 1,115 5, 402 1, 596, 913 4, 405 941 
Preclpitates.................... LN BE A 402,099 E, ee e o Ee uS 
Crude ore.........------------- 10, 245 784 95, 625 81,087 | 2,505,900 424, 585 
Old tailings...................- 2 4 21 4 400 lacas 
VAN a RE PA 1 9, 729 182 | 130,311 3 37, 059 1 476,068 | 16, 206, 722 
Zinc-lead and zinc-lead-copper 2.... 3, 622 50 34, 442 136, 325 697, 788 967, 397 
Total; ME rette ege deeg 96, 418 2,757 | 212,531 2,349, 720 | 3,807,845 6, 608, 889 
AAN 95, 869 4,623 | 339, 187 2, 388, 729 | 3,845,276 4, 974, 156 


E 1 ee 5,892 tons of ore and contained metal from the former Metals Reserve Company stockpile at 
ean, 
3 Combinod to avoid disclosure of individual output. 
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REVIEW BY COUNTIES 
CHURCHILL 


Summit King Mines, Ltd., Sand Springs district, second largest 
producer of Nevada silver in 1951, closed its Summit King group of 
mines and cyanide plant in August owing to ore depletion. Mining 
in other districts was small-scale and sporadic. 


CLARK 


Activity at zinc and lead mines in the Yellow Pine district was 
nominal. The Yellow Pine mine (L. F. Jacobson) was the leading 
producer; 945 tons of ore shipped to lead and fuming plants grossed 
10 ounces of gold, 3,223 ounces of silver, 457 pounds of copper, 125,784 
pounds of lead and 383,130 pounds of zinc. Metal recovered from 
5,892 tons of the former Metals Reserve Company stockpiled oxidized 
zinc ore treated at a Utah fuming plant augmented the district total. 
Production of zinc-lead-copper bulk concentrates from low-grade ore 
at the Herland group, Eldorado Canyon district, by Golden Empire 
Mining Co., was unprofitable. The company reported an average 
mining and milling cost of $7.32 per ton. Searchlight Homestake 
Mining Co. developed the Quartette group, Searchlight district, 
throughout 1951;36 tons of sorted ore shipped to a smelter contained 2 
ounces of gold, 213 ounces of silver, 4,877 pounds of copper, 1,229 
pounds of lead, and 360 pounds of zinc. Principal gold and silver 
production was from the Quartette and Duplex tailings and Red 
Bird group ore. — 


Mining zinc-lead and lead ores predominated in 1951, although no 
important new reserves were reported. Lead production waned in the 
Delano district; McFarland & Hullinger closed down the Delno mine in 
January and prospected unsuccessfully for ore at the Cleveland mine. 
United Minerals Corp. rehabilitated the Rip Van Winkle mine, Merri- 
mac district, shipped some zinc-lead ore to a concentrator-smelter, 
and initiated an exploration program. Lead € Copper Mines, Inc., 
worked the Aladdin mine, Railroad (Bullion) district. Activity in the 
Ruby Range and Spruce Mountain districts was sporadic. The Hicks 
district was prospected but zinc-lead ore developed was not significant. 
The Jackson mine (Frank Bullock), Tecoma district, largest producer 
of Elko County lead, shipped 1,200 tons of direct smelting ore. 


ESMERALDA 


'The slump in gold and silver mining was reflected in overall county 
output. Although silver production was resumed at the Argentite 
(Mohawk) mine, Silver Peak district, in & new ore body of undisclosed 
magnitude, exhausted gold ore reserves closed the Goldfield Deep 
Mines Co. property in the Goldfield district. 


EUREKA 


Continued development of the Lone Mountain district oxidized-zinc 
ore body highlighted activities; 2,325 tons of ore was shipped from the 
Mountain View and Extension mines to a Utah fuming plant. Pro- 
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duction of lead-zinc ore at the Baldwin mine, Antelope district and 
Schultes mine, Cortez district was small-scale. Development of the 
Juniper lead prospect, Union district, was started. Eureka Corp., 
Ltd., chiefly did maintenance work at the flooded Richmond-Eureka 
Fad shaft, Eureka district. 

HUMBOLDT 


Conversion by Getchell Mine, Inc., Potosi district, to tungsten 
mining and milling deprived the county of its principal precious-metal 
source. Austin Jumbo Mines, Inc., worked the Austin Jumbo open- 
pit mine, Awakening district, until November 20; the company 
reported that amalgamating 50,372 tons of gold ore was unprofitable. 
The minor base-metal output was from the Pansy Lee mine, Winne- 
mucca (Barrett Springs) district, where both zinc-lead and gold-silver 
ores were mined. 

LANDER 


Favorable base-metal prices hastened rehabilitation of the Copper 
Canyon mine and mill, Battle Mountain district ?, unproductive since 
the June 1950 shaft fire. A total of 15,740 tons of ore (including test 
lots of custom ore) grossing 426 ounces of gold, 39,804 ounces of silver, 
65,660 pounds of copper, 583,980 pounds of lead, and 358,820 pounds 
of zinc, was milled. The nearby Iron Canyon mine (Cave Tunnel 
Lease) and Lucky Strike mine (United Minerals Corp.) were reopened 
after several inactive years; from the respective mines, 693 and 896 
tons of zinc-lead ore were shipped to concentrator-smelters. The 
London Extension Mining Co. Goldacres open-pit mine, Bullion 
district, operated throughout the Mew on low-grade gold ore. Gold 
output from tbe Natomas Co. bucket-line dredge at Greenan Placers, 
Battle Mountain district, fell short of that in 1950, owing to delays 
occasioned by a slide of tailings into the dredge pond. 


LINCOLN 


Although still the center of Nevada silver, lead, and zinc production, 
output of metal from the Pioche and Comet districts fell considerably 
below 1950. Combined Metals Reduction Co. Caselton mill received 
436,824 tons of company (Pioche and Comet groups) and custom ore 
compared to 452,401 tons in 1950. Significantly, ore from both sources 
in 1951 was of lower tenor. Ely Valley Mines, Inc., mined virtually the 
same ore tonnage as 1950, but the grade fell considerably in 1951. Ely 
Valley mine ore was milled at the company Pioche plant until August, 
when shipping to a custom mill was resumed. Improvements to 
expedite ore handling and expansion of ore reserves at Combined 
Metals Reduction Co. Pioche properties, as well as projected explora- 
tion for zinc-lead ore in the company Comet-district properties, 
end additional concentrating facilities at the Caselton mill for oxide 
ore were designed to reverse the downward production trend. Bristol 
Silver Mines Co. worked the Bristol group, Jack Rabbit district, 
dwindling ore reserves and shipped 1,947 tons of direct-smelting zinc- 
lead-copper ore while pursuing an intensive exploration program. 
The Groom mine (Dan Sheahan), Groom district, milled 3,948 tons 
of lead ore and shipped for direct smelting 563 tons of lead ore. 


3 Trengove, Russell R., Investigation of Copper Canyon Lead-Zinc Deposit, Lander County, Nev.: 
Bureau of Mines Rept. of Investigations 4774, 1981, 61 pp. 
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LYON 


Lode mining virtually ceased in 1951. Minor output was reported 
from the Talapoosa gold-silver mine, Talapoosa district, and from the 
Mason Valley and McConnell copper properties, Yerington district. 
Anaconda Copper Mining Co., according to its 1951 annual report, 
planned to operate the Yerington mine, Yerington district, by open-pit 
methods in late 1953 at a rate of 60,000,000 pounds of copper per year, 
which will be increased to an annual rate of 66,000,000 pounds by 1955. 
The report stated this ore body contains approximately 35,000,000 
tons of oxide ore having a grade of 0.97 percent copper available for 
open-pit mining, beneath which lies at least 15,000,000 tons of sulfide 
ore of similar grade. Dredging was resumed in the Silver City dis- 
trict by Gus Becker at Dayton and by R. M. Kolze working Carson 
River tailings. Each operation was a dragline and nonfloating 


washing plant. 
g MINER AL 


The New Potosi mine (G. A. Peterson and C. A. Wethern, lessee), 
Candelaria (Columbus) district, which produced 1,218 tons of direct 
smelting ore grossing 464 ounces of gold, 11,085 ounces of silver, 307 
pounds of copper, 196,976 pounds of lead, and 9,632 pounds of zinc 
throughout 1951, was the only continuous operation. 


NYE 


Although all large gold and silver lode mines ceased operation before 
1951, numerous small properties either milled precious metal ores or 
shipped flux ore to the Kennecott Copper Co. smelter at McGill, 
White Pine County. Round Mountain Gold Dredging Corp., Round 
Mountain district, worked alluvial material by conveyor and station- 
ary mill throughout the year, surpassing the 1950 yield of gold and 
silver, although operating conditions were difficult technically. The 
principal base-metal-ore mine was the San Rafael (Hill & Chiatovich), 
Quartz Mountain district. Formerly worked only for gold, silver, 
lead, and copper, zinc was encountered in depth, and 285 tons of 
zinc-lead ore was shipped to a concentrator-smelter in addition to 
2,861 tons of direct-smelting lead ore in 1951. Prospects in the Twin 
River (Millett) and Tybo districts uncovered showings of zinc-lead ore. 


ORMSBY 


A small development of lead ore at the May mine (A. C. Wilson), 
Delaware district, was continued in 1951. 


PERSHING 


Except for token production from a few small mines, precious-metal- 
ore output was virtually at a standstill. Development of zinc-lead ore 
at the Antelope group and the extraction of copper concentrate from 
ore at the Majuba Hill mine, both in the Antelope district, and 
development of the Little Jupiter mine, Sierra district, gold ore and 
Silver Star mine, Star district, silver ore, both containing some values 
in lead and zinc, did not establish important workable base-metal-ore 
reserves. 


802512—54——99 
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STOREY 


The value of metal produced in 1951 was the lowest recorded in 
any year since 1859. Attempts by lessees to reopen gold- and silver- 
producing Comstock district mines were futile, owing to unavailability 
of custom mills. Central Comstock Mines Corp. closed its gold-silver 
tailings cyaniding plant in January 1951. 


WASHOE 


Small gold mines were moderately active in the Olinghouse (White 
Horse) district. Copper-ore shipments from the Silver Bell mine, 
Deephole (Granite Range) district, ceased in June 1951. 


WHITE PINE 


Expansion of copper production in the Robinson district over- 
shadowed other Nevada mining activities in 1951. In exceeding the 
district 1950 copper output by 8 percent, Kennecott Copper Corp. 
Nevada Mines Division worked the Ruth (Liberty) pit, continued 
development of the Kimbley and Wedge test pits, both near Ingersoll 
Canyon, and initiated development of the Ruth underground property ; 
Consolidated Coppermines Corp. operated its Morris Brooks pit vigor- 
ously, and company ore was mined from the Ruth pit extension by 
arrangement with Kennecott Copper Corp. District zinc and lead 
output fell compared with 1950. Mines in this category were largely 
small-scale-lessee-operated; the Columbia group worked by Sam 
Robison (808 tons of zinc and zinc-lead ore shipped to lead and fuming 
plants) and the Consolidated Coppermines Corp. Willard lease (329 
tons of zinc silicate shipped) led in recoverable metal produced. Ex- 
ploration was active in the White Pine district, particularly at the 
Dog Star mine (zinc-lead ore), Onetha mine (lead ore), Seligman mine 
(zinc-lead ore) and Belmont mine (lead ore). The Grand Deposit 
mine (lead and copper ores), Aurum district, Bellview mine (lead ore), 
Chase district, and Good Luck mine (lead ore), Ward district, also were 
explored, but no important discovery of ore was reported from these 
districts. County gold and silver output, exclusive of that recovered 
oom base-metal ores, was largely from flux material shipped to 
smelters. 


New Mexico 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 


By A. J. Martin 


K 
GENERAL SUMMARY 


INE production of gold, silver, copper, lead, and zinc in New 
Mexico increased in 1951, reflecting the stimulating effect of 
high base-metal prices and continuous strong consumer demand 
for the base metals. The output of zinc was the largest in quantity 
since 1944, gold since 1946, and copper, lead, and silver since 1948. 
The largest increases over 1950 were 41 percent for lead and 55 percent 
for zinc; large percentage gains were to be expected for these metals, 
however, as output in 1950 was unusually low because most of the 
mines that shut down when metal prices declined in 1949 remained 
idle several months in 1950. The production of copper—principal 
metal mined in the State— increased 11 percent in quantity over 1950. 
The outputs of gold and silver, recovered mostly as byproducts from 
base-metal ores, increased 16 and 31 percent, respectively. The total 
value of the five metals, enhanced by the sharp rise in average base- 
metal prices, reached an all-time high of $54,697,048 compared with 
$37,437,915 in 1950 and the previous high of $46,799,576 in 1948. 
The Central district, Grant County, produced 97 percent of the 
copper, 92 percent of the zinc, 54 percent of the lead, 53 percent of the 
silver, and 44 pan of the gold. "The total value of the Central dis- 
trict output of these metals was $51,222,739 —94 percent of the total 
value. 'The yearly production rate of the district in 1951 was still 
below the full capacity of the equipped mines, as labor strikes kept 
one important zinc producer idle throughout the year and interrupted 
operations 2 weeks at several other zinc and zinc-lead mines and the 
large Chino copper mine. 

he Magdalena district, with an output valued at $1,275,971, mostly 
in zinc and lead, ranked second among New Mexico districts in total 
value of the five metals; it was followed by the Lordsburg district, 
with a value of $898,794, mostly in copper, and Hansonberg, with 
$264,809, nearly all in lead. 
All tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The value of production has 
been calculated at the prices shown in table 1. 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! Silver 1 Sopper 3 | Lead! Zinc 3 
r 


Year (per fine (per fine pe (per (per 
ounce) ounce) pound) pound) pound) 
LEE $35, 00 $0. 905 $0. 210 $0. 144 $0. 121 
A oleae ee 35.00 " "n . 217 .179 . 183 
1940. o Lo eat s usa E E hee comes Ds 35. 00 . 905 197 . 158 124 
A ouo aene EN 35.00 . 9054- 208 1 1 
LOD pip DU EE 35. 00 9054- 242 178 .182 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1947 for 
calculating purposes). 

3 Yearly average welghted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production, 


2 
= 
8 
5 
: 
d 
= 


FIGURE 1.—Value of mine production of copper and zinc and total value of gold, 
silver, copper, lead, and zinc in New Mexico, 1870-1951. The value of gold, 
silver, and lead produced annually has been relatively small. 


Gold.—Of the 3,959 fine ounces of gold produced in New Mexico 
in 1951, copper ore yielded 45 percent, lead and zinc-lead ores and 
old tailings 22 percent, zinc ore 17 percent, and gold and silver ores 
and placer gravel 16 percent. None of the individual mines was a 
large gold producer; the largest district output was 1,723 ounces from 
the Central district. 

Silver.—The State output of silver in 1951 totaled 443,267 fine 
ounces compared with 338,581 ounces in 1950. Zinc and zinc-lead 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951, by months, in terms of recoverable metal ! 


Gold (fine | Silver (fine 
ounces) ounces) 


EMT EE EE 247 31, 814 446 3, 509 
Rebeet rds 254 30, 08 474 9, 156 
NO EE 283 33, 564 3, 542 
ADA ca 489 37, 467 467 3, 635 
A E A A 332 41, 767 494 4, 254 
Äre) EE EE 424 39, 752 446 4, 227 
A A E 389 40, 842 498 4, 368 
EE 510 38, 387 469 8, 612 
a E A 202 36, 462 465 3, 020 
tober 244 41, 883 531 4, 098 
NT -202-20 371 506 4, 004 
Rene das 214 31, 378 406 3, 996 
paro RT NET 45, 419 


1 Mine production comprises ore, gravel, or other mineral material sold or treated and metal recovered 
as na gold or as bullion from cyanidation or amalgamation and the estimated recoverable metal (or 
gross metal, as indicated) contained in concentrates, ores, tailings and other mineral materials shipped 
directly to smelters or sold to ore buyers within the year. 
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SHORT TONS 


THOUSANOS 


roueg 2.—Mine production of copper, lead, and zinc in New Mexico, by 
months, 1946-51, in terms of recoverable metal. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
1947-51, and total, 1848-1951, in terms of recoverable metal! 


Mines producing Material | Gold (lode and placer) [Silver (lode and placer) 


sold or 
co dot j Fin Fin 
sho rine e 
Lode Placer tons) ounces Value ounces Value 

TEEN 82 3 | 7,352, 945 3,146 | $110,110 515,833 | $466, 820 
TN 91 2| 7,733, 163 3, 414 119, 490 537, 074 486, 622 
1040... seso 77 3 | 6,539, 602 3, 249 113, 715 380, 855 344, 693 
1900: csse enLaue ui 78 2 T 800, 054 9, 414 119, 490 338, 581 306, 433 
jo A .......-.-.- 83 3 | 8,670, 489 3, 059 138, 565 443, 267 401, 179 

EE Ge EES 54, 050, 954 


Yeur Total value 
Valuo 
Mii $10, 672, 926 | $88, 374, 269 
1948... 0000an 11, 039, 532 , 799, 
1949.. ... 0...00.. 7,277,808 | 31,029, 120 
Le SE 66,300 | 27, 580, 800 , 120, 500 j 8,310,692 | 37,487, 915 
1081. AA nez 79, 558 35, 602, 072 2, 022, 710 45, 419 16, 532, 510 54, 697, 048 


ee 1, 680, 337 | 541, 134, 719 37, 747, 225 |1, 034, 573 | 179,861,666 | 864, 029, 352 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes ` 
re-treated, and ore, old tailings, or copper precipitates shipped to smelters during the calendar year indicated. 

3 Does not include gravel washed or tonnage of precipitates shipped. 

3 Figure not available. 


TABLE 4.—Gold and silver produced at placer mines in New Mexico, 1946-51, 
in terms of recoverable metal 


1950.... 
1951.... 
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ores yielded 69 percent of the total, copper ore and old tailings 26 
ercent, and lead, gold, gold-silver, and silver ores together 5 percent. 
he principal producers of silver, in order of output, were the Ground 

Hog and Bayard zinc-lead mines in Grant County, the Atwood and 

Bonney-Miser's Chest copper mines in Hidalgo County, and the 

Lynchburg zinc-lead mine in Socorro County. 

Copper.—Production of copper in New Mexico increased from 
66,300 short tons in 1950 to 73,558 in 1951. The Chino open-pit 
mine of the Kennecott Copper Corp. at Santa Rita in the Central 
district, which produces most of the State output of copper, operated 
7 days a week throughout 1951, except during a strike from August 
23 to September 6. The Bonney-Miser's Chest underground mine 
of the Banner Mining Co. in Hidalgo County, a substantial producer 
of copper, operated continuously. The Atwood mine in Hidalgo 
County and the Stauber in Guadalupe GE (producing low-grade 
fluxing ore) shipped copper ore direct to the El Paso smelter. About 
8,000 tons of old copper-bearing tailings was shipped to the smelter 
from the old Gillette mill site near Pinos Altos, Grant County. Cop- 
per ore and precipitates yielded 99 percent of the total copper in 1951. 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951, by counties, in terms of recoverable metal 


Mines producing| Gold (lode and placer) Silver (all lode) 
County — mg eg Kg 

Lode | Placer |Fine ounces} Value |Fineounces| Value 
Dona ER WEE 5 $175 1,306 $1, 182 
e e ER 28 3 2, 560 89, 600 291, 945 264, 225 
Guadalupe..........................- VE, AAN AMI EE E A A 
Hidalgo. A A Ee 755 26, 425 90, 806 82, 184 
ËTT SE 2 Wee 8 63 29 
AA day a enun 10 350 2, 970 2, 688 
OterO AA A xc A EE 19 
Sandoval............................- 2l i052 AA AO 11 10 
AA IS y AA 50 1,76 853 772 

BIOITR EE IM A 300 10, 500 2, 2, 
BOCGOITO A AA e ds aci 9, 100 52, 196 47, 240 
Valencla......------------------------ d Heure PE D erm EOM 126 114 
Ëer 83 3 3, 959 138, 565 443, 267 401, 179 

Copper Lead 
County Total value 
Se Value OE Value 
Dona Ana...............-.... 5 $2, 420 3 $1, 038 128 $45, 592 $51, 407 
TADO) orar uuo VERE 71,588 | 34,648,592 | 3,554 | 1,229,684 | 42,679 | 15,635,156 | 51, 767, 257 
Ougadalupe 320 154, 880 15 5,190 A A A 160, 070 
HIOAIBO. A cuoco ores 1, 621 736, 164 233 80,618 83 12, 012 937, 403 
AA A A n 2 002 A pas 1, 351 
Lnd. usu na ge 3 1, 452 232 80, 272 261 95, 004 179, 766 
Otero- odis cue Su IS 3 1:452 A EE, A E Lt us 1, 471 
Sandoval..................... 2 B A AA A, ARAS 
Santa Fe. 4 1, 936 29 10, 034 38 13, 832 28, 324 
SOTA accord 2 968 22 7, 612 4 1, 456 23, 186 
RODEO EEN 100 48,400 | 1,756 607,576 | 2,276 828, 1, 540, 780 
A S E O | AAA EEN A S 

Valencia..................-.. 9 £350 A O A ces 4, 470 


KT coso ubudiss 73,558 | 35,602,072 | 5,846 | 2,022,716 | 45,419 | 16,532,516 | 54,607,048 
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Lead.—Most of the output of lead in 1951 came from mines in the 
Central and Magdalena districts producing zinc-lead or zinc ore, 
although a substantial quantity of lead was recovered from lead and 
lead-barite ores mined in the Hansonberg district, Socorro County. 
Total production was 5,846 tons compared with 4,150 tons in 1950. 
Zinc and zinc-lead ores yielded 80 percent of the total, lead ore 18 
percent, and other ores and old tailings 2 percent. The larger pro- 
ducers of lead, in order of output, were the Ground Hog and Bayard 
groups in the Central district and the Lynchburg in the Magdalena 
district, all producing zinc-lead ore, and the Portales and Mex-Tex 
lead mines in the Hansonberg district. 

Zinc. Despite loss of operating time caused by labor strikes, mines 
in New Mexico produced 45,419 tons of recoverable zinc in 1951, the 
largest quantity in any year since 1944. In 1950 the output was only 
29,263 tons, as most of the mines that shut down in 1949 because of 
the drop in the price of zinc remained idle for several months in 1950. 
In the Central district strikes kept the Hanover mine of the New 
Jersey Zinc Co., Empire Zinc Division, idle throughout 1951 and 
interrupted production for 2 weeks at several other mines. Zinc and 
zinc-lead ores yielded nearly all (99.88 percent) of the State output 
of zinc in 1951. The Central district contributed 92 percent of the 
zinc, Magdalena district 5 percent, and other districts 3 percent. The 
EE producers, in order of output, were the Ground Hog, Oswaldo, 

ayard, Kearney, and Pewabic groups, all in the Central district, and 
the Lynchburg mine in the Magdalena district. 


MINING AND METALLURGICAL INDUSTRY 


Although the output of recoverable copper in New Mexico in 1951 
was 8 percent less than the record high of 80,100 tons produced in 1942, 
the quantity of copper ore mined (3,024,111 tons) was 5 percent larger 
than the previous peak of 7,631,752 tons mined in 1942 and 7 percent 
larger than the 7,510,499 tons mined in 1950. The Chino open-pit 
mine of the Kennecott Copper Corp. in the Central district, which 
produced the bulk of the ore, operated 7 days a week throughout 1951, 
except during a 2-week strike. Other producers included the Bonney- 
Miser's Chest and Atwood underground mines in the Lordsburg 
district and the Stauber open-pit mine (producing low-grade fluxin 
ore) in Guadalupe County. The quantity of zinc, zinc-lead, and lea 
ores mined totaled 634,016 tons and was the largest since 1944, despite 
considerable loss of operating time in the Central district caused b 
strikes. The tonnage of straight gold and silver ores mined was small, 
as economic conditions continued to be unfavorable for gold mining. 

Three New Mexico projects, involving expenditure of $405,055 in 
combined Government and private capital, had been approved up to 
December 31, 1951, under the Government program for aiding mineral 
exploration by matching private funds. 

The largest ore-reduction mill in New Mexico is the 22,500-ton 
Chino concentrator of the Kennecott Copper Corp. at Hurley, Grant 
County, which treats copper:ore]from the Chino open-pit mine at 
Santa Rita. The only smelterfoperating in the State is the Chino 
copper smelter, also at Hurley, which treats concentrates from the 
Chino mill, siliceous copper ore (used as a flux) from the Chino mine, 
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951, by class of ore or other source material, in terms of recoverable metal 


N oe Gold 81 
um- | sold or 0 ver 
Copper Lead Zino 
Source ber of | treated (fino (fine 
mines!| (short | ounces) | ounces) | (Pounds | (pounds) | (pounds) 
ons) 
re; 
Dry gold............... 8 1, 500 352 75 1, 579 D BU. ren ne cn 
Dry gold-silver......... b 1, 723 260 | 10, 668 14, 064 2, 936 |........... 
Dry silver.............. 4 20 1 483 127 012 |... -2 
Totals 1 corio up 17 8, 243 613 | 11,226 16, 670 3, 628 |..........- 
Copper................ 17 | 8,024, 111 1, 704 | 103, 027 | 2 107, 803, 027 158, 737 |........... 
19 2] 22 99. 27 40, 232 48 | 11,630 13,906 | 2, 159, 908 33, 690 
A 15 548, 686 680 | 228, 752 1,374,783 | 6,270,219 | 85, 203, 540 
Zinc-lead..............- 21 45, 098 290 | 77,288 137,638 | 3,058,638 | 5, 436, 800 
Total Sege 73 | 8, 658, 127 2,812 | 420, 697 | 2 109, 330, 254 | 11, 642, 502 | 90, 764, 030 
Other “lode” material: 
Id tailings, etc.3_......|........ 9, 119 530 | 11,344 85, 470 45, 870 73, 970 
Copper precipitates 4... 1 22.800 Leier deser 37, 683, 606 |............]..........- 
o AA 1 31, 978 630 | 11,344 37, 769, 076 45, 870 73, 970 
Total “lode” mate- 
¡A 83 | 8, 693, 348 3,955 | 443, 267 | 2 147, 116,000 | 11,692, 000 | 90, 838, 000 
Gravel (placer operations).. dI IA Wl A AA A deserac ues 
Total, all sources..... 86 | 8, 693, 348 3, 959 | 443, 267 | 2 147, 116,000 | 11,692, 000 | 90, 838, 000 


1 Detail will not necessarily add to totals bocause some mines produce more than 1 class of ore. 

* Includes 82,080 pounds of copper contained in 57 tons of copper precipitates recovered from 30,000 tons 
of newly mined ore treated by heap leaching. 

3 Includes 8,826 tons copper tailings, 36 tons lead mill cleanings, and 257 tons zinc mill cleanings. 

4 Excludes 57 tons of precipitates recovered from newly mined ore treated by heap leaching, copper from 
which is included under copper ore. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951, by method of recovery and type of material processed, in terms of 
recoverable metal l 


Method of recovery and type of material d prd Copper Lead Zinc 


processed Deeg: Ber (pounds) | (pounds) | (pounds) 


a | | o | ————ÀÁ—ÓgoÀ | a. 


Lode: 


Amalgamation !_........-.....-.-------- 326 68 D E GE 
Oesnidetiont 2.22. Tee ee A GE EE 
Total recoverable in bullion. . 341 A A GEN 


ebe Lee | MÀ —————— | ——— | —————MMÀMÀÀ 
—————— |—M | ————ÓÀÀ—ÓM——Ó— | —ÓMM | ——MÓ 


EE 2,305 | 361,408 | 106, 820, 893 | 10,896, 885 | 90, 692, 323 
Mill cleanings........................|.........- 335 1, 760 9, 340 38, 870 
Total cado E 2,305 | 361,833 | 106, 822, 653 | 10, 906, 225 | 90, 731, 193 

Direct smelting: 
A ee 779 70, 367 2, 526, 031 749, 245 | 71, 707 
Sopper ae AMA A AA SMA snsucccksous 
Old tailings, ete? 530 11, 009 83, 710 36, 530 35, 100 
Tolosa 1, 309 81, 376 40, 203, 347 785, 775 106, 807 
EE, A ES PRI AAN 
Grand total...........-...-....... 3,959 | 443,207 | 147, 116,000 | 11,692,000 | 90, 838, 000 


1 Ore only; no old tailings, ete., processed by this method in New Mexico in 1951. 
2 Includes 8,826 tons copper tailings and 36 tons lead mill cleanings. - 
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and copper,precipitates from company operations at Chino and at Ray, 
Ariz. Paefsmelter produces fire-refined copper and some blister cop- 
per. Leadjand copper concentrates and direct-smelting ores from 
other New Mexico operations are shipped to smelters in Texas, Ari- 
zona, and Illinois. Zinc concentrates are shipped to smelters in 
Arkansas, Illinois, Montana, Pennsylvania, and Texas. 

Mills treating zine and zinc-lead ores in 1951 comprised the United 
States Smelting, Refining & Mining Co. 600-ton Bayard mill in the 
Central district; the Peru Mining Co. 1,000-ton concentrator and the 
American Smelting & Refining Co. Deming milling unit (capacity 
recently increased from 400 bonc daily to 650 ions) at Deming; and the 


TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal. 


A. For material treated at mills 


E in | Concentrate shipped to smelters and recoverable metal 


Material 
[s o 
sho On- 
tons) Gu e leg centrate Gei ie Copper Load Zinc 
ounces)| ounces) ec canos) ounces) (pounds) | (pounds) | (pounds) 
BY COUNTIES 
Dona Ana........ ¡AA EE 282 946 9, 524 5,537} 256,000 
Grant............ 18,419,059|........|.......- 329, 093; 1, 608 267, 5654/2103, 953, 183] 6, 962, 120/85, 319, 370 
Hidalgo..........- 62, 707|. .......|.......- 5, 737 855 41, 814 2, 734, 935 285, 262 66, 000 
Lincoln..........- 50 18 PEA A MS A A cessi: 
LANG A y, A PA 843 9| 2,746 5,6301 437,710| 405, 260 
Santa Fe.......... 395 35 7 105 2 594 706 46, 506 69, 713 
Blerra............. 1, 242 288 50 ML eege 857 176 3, 000 7,000 
Socorro. .......... 69, 040|........]|. -...... 6, 975 240| 47,322 118, 500| 3, 160, 090| 4, 517, 850 
Total: 1951. |!8, 557, 153 341 58| 343,024) — 2, 305| 361, 833/2106, 822, 653/10, 906, 225/90, 731, 193 
1950.| 7, 791, 669 90 35 325, 082| 2,259 248, 984 97, 262, 000 7, 501, 653 58, 456, 100 
BY CLASS OF MATERIAL TREATED 
Dry gold......... 1, 425 341 EE A A A A dua ed Ma Ea mild 
Copper. .......... 17, 92A, 475|........].......- 243, 171 1,332| 51, 317/2105, 304, 640 (Ol Bt 
pad o 37, 569 . . .-....|-------- 1, 201 9] 4813 - 6, 505| 1,600,332] 18,500 
— J o JZ | nee, EES | eS | Sao 
Zine: 

Crude ore..... 548, 646| ........]........ 90, 606 680| 228, 752| 1,374, 783| 6, 270, 219/88, 274, 320 
Mill cleanings. 251 |........|----.--- ku eese 335 1, 760 9, 340 38, 870 

Total zinc 
materials . 648, 9031. .......|........ 90, 713 680| 229,087| 1,376, 543| 0, 270, 559 85, 313, 190 
Zinc-lead......... 44, 781|........|-.-.---- 7, 039 284| 76, 616 135, 965| 3 ' 017, 264 D 300, 503 
Total 1951. .|!8, 557, 153 341 68| 343,024! 2,305) 361, 833|2106, 822, 653/10, 906, SE 731, 103 

BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 

OODDOF sais senses cr 243, 171| 1,332} 61, 317/2105, 804, 640 UE 
Lead See A EE aa 8, 394 647 214, 605 376, 168| 9, 783, 480| 499, 888 
Lead-copper.........................- 2 seen 0 1 680 2, 070 8, 584 1, 850 
Total to copper and lead plants......... 251,571|  1,980| 266, 602/2105, 683, 478| 9, 787,134] 501, 238 
Zinc concentrates to zinc plants............... 91, 453 325 95, 231 1, 139, 175 1, 119, 091/90, 229, 955 
Ke WEE 243, 0241 2,305] 361, 833/2106, 822, 653/10, 906, 225/90, 731, 193 
A SA O 325, 082| 2, 259| 248, 984| 97, 262, 000| 7, 501, 853/58, 455, 100 


! Includes 30,000 tons of newly mined ore treated by heap leaching. 
2 Includes 82,080 pounds of copper recovered from precipitates obtained from newly-mined ore treated 
in a heap-leaching plant. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal—Continued 


B. For material shipped directly to smelters 


Recoverable metal content 
m 
pe 
(short Gold | Silver Copper Lead Z 


ino 
tons) Ns EE (pounds) | (pounds) | (pounds) 


BY COUNTIES 


pone Mee ee Ee 19 4 360 476 463|........-. 


FANG sioe dares A ana MeAE 3 96, 561 858| 24, 391| 4 39, 222, 817| 145,880 38, 630 
Guadalupe... ec ceccecsececceeaeudhsceccxe 408| A PA 640, 000 30, 000|.......... 
Hidalgo AN cee ento dis cannes 10, 098 400| 48, 992 807,065; 180, 738|.......... 
A MA a wal O DM E? E , DN. e 

Et, A t M 108 1 224 370 26, 290 26, 740 
QUOI A A edens 170155: sies 1 0, 000|..........|. ee 
E EE ¡SMA 11 A WEE 
Santa ere 147 13 252 7, 204 11, 494 6, 287 
DICE ee Ee 212 12] 2,021 3, 825 41, 000 1, 000 
Lg EE 2, 620 20 4,87 ; 345, 910 34, 150 
dk e EE 21 1 Ei (UE, EE 
CHE TT EE 490|.......- 126 18,0001 cese co AA 

Total: TO lc ce 3136, 105}  1,309| 81,376| 4 40, 203,347)  785,775| 100,807 
1950 PS $127,313] 1,059) 89, 562] 4 35, 338, 000| 798,447 70, 900 


BY CLA88 OF MATERIAL 


Dry gold-— idi. ie 75 80|.........- 
Dry gold-silver..............................- 1, 723 2, 930|.........- 
DEY CHE 20 1 012|.......... 
-AAL AAA a === 
eos pido as 99, 636 153, 667|.......... 
NI BEE , 826 13, 780 35, 100 
Precipitates *........... 2 222 eee nee 22,8501:....--..|.2.---.|. 37,088,000]... aere re en 
Total copper materials.................. 131, 321 992| 62, 192] 40, 264, 283| 107,447 35, 100 

— A ee r 

Lead: 

¡AC AA 2, 663 39 8,401} 550, 576 15, 190 
Mill cleanings............................. 20) A 2, 320 22, 750|......--=- 
Total lead materials. ................... 2, 609 39 10,721| 573,326 15, 190 
Ale, A UPA O GE, VE 19, 220 
A A EEN 317 6 1, 673 41,374 37, 297 
Total AA sess 136, 195; 1,309] 81,376} 40,203,347] 785,775) 106,807 


rg copper precipitates from mine water and leached dumps as follows: 1951—22,859 tons; 1950— 
; ons. 

4 Includes copper contained in precipitates recovered from mine water and leached dumps as follows: 
1951—37,683,606 pounds of copper; 1950—33,060,113 pounds of copper. 

3 Excludes 57 tons obtained from newly mined ore treated by heap leaching. 


Minerals Operations 75-ton mill at the Hornet mine near Hachita. 
The Banner Mining Co. 500-ton mill at the Bonney-Miser's Chest 
mine near Lordsburg treated copper ore. 'The Portales 450-ton 
gravity-concentration mill at San Antonio treated lead ore from the 
Portales mine in the Hansonberg district, Socorro County. The Mex- 
Tex 250-ton jig-concentration mill at San Antonio handled lead-barite 
ore from the Mex-Tex group in the Hansonberg district. 'The Han- 
over zinc-lead mill of the New Jersey Zinc Co., Empire Zinc Division, 
in the Central district, closed by a strike October 17, 1950, remained 
idle throughout 1951 but was reopened in January 1952. 

Definitions used in ore classification are given in the Gold and Silver 
chapter of this volume. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content. 


bu Gross metal content 
shipped 
or 
Class of material treated | Gold | Sliver | Copper | Lead | Zine 
Y ounces) | ounces) (pounds) |(pounds)| (pounds) 


CONCENTRATE SHIPPED TO SMELTERS 


CODDOP. io cec usse Qu dicus GRs REX WaE 243, 171 0,430|  110,918|! 107, 467, 143 ke UE 
SE Ee 8, 394 647| 214, 605 445, 021/10, 196, 822 884, 841 
Lead-eopper eene 6 1 680 A , 655 ; 
QING A Ru AERE E qUESR NUUS EARE 91, 453 405|  148,076| 1,829, 810| 1, 732, 153| 100, 514, 184 
Total: 1951..................... 343, 024 7,483] — 475,179|! 109, 745, 026/11, 932, 750] 101, 400, 760 
. TEE 325, 082 7,024| 300, 686| 100, 711, 039] 7,909, 405| 65, 773, 199 
ORE, ETO., SHIPPED DIREOTLY TO SMELTERS 
Dry d A A o5. MI 1 1,667 | IWMi..zz. 
Dry gold-sllver........................ 1,728/ | 200| 10,608 15,2760 Á 4,804|............ 
81]ver....................-...-...]] 20 | | 1| | 483| | 26 9882|........... 
C 
o : 

PErudo EE EEN 99,636; 462|  51,710| 3,137,503]  258,773|............ 
Old tailings....................... , 828 350, 977 
Precipitates............-- ee ee eee 3 22,859|..........|......-...| 38,437,800]..........|............ 

Total copper materíals.......... 3 131, 321 350, 977 
Crude ore......-..--.-----------2- 2, 663 20, 134 
Millecleanings.....................| 30|]..........| N| 2,727| 23,698)............ 

Total lead materials... ......... 2, 609 20, 134 

Zi A A ENER 40 22, 296 
A WEEN 47, 810 
Total: 1951..................... 2 136, 195 441, 217 

j| AA sas 127, 3 89, 865 


1 Includes 84,623 pounds of copper contained in 57 tons of precipitates obtained from nowly-mined ore 
treated ina ps 
2 Excludes 57 tons obtained from newly-mined oro treated by heap leaching. 


REVIEW BY COUNTIES 
DONA ANA 


The Merrimac mine in the Organ district, operated under lease by 
Wade White and Ira L. Wright, produced most of the ore shipped 
from Dona Ana County in 1951. The Defense Department (Air 
Force) included the site of the mine in the bombing range, and the 
mine was abandoned in May. The ore contained zinc as the prin- 
cipal mineral, with accessory silver, lead, and copper. The Texas 
Canyon, Barahoni, and Rickardite mines near Organ shipped some 
ore. Reports on the Torpedo Copper diamond-drilling research proj- 
ect of the Bureau of Mines at Organ, completed in April 1950, have 
been published.! 


1 Soulé, John H., Investigation of the To o Copper Deposit, Organ Mining District, Dona Ana County, 

. Mex.: Bureau of Mines Rept. of Investigations 4701, 1951, 10 pp.; Diamond Drilling at Torpedo Copper 
Mer SC Mining District, Dona Ana County, N. Mex.: Bureau of Mines Rept. of Investigations 4860, 
» él Dp. 
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GRANT 


Central (Bayard, Fierro, Georgetown, Hanover, Santa Rita) Dis- 
trict.—The Central district produced copper, zinc, lead, silver, and 
gold in 1951 valued altogether, in terms of recoverable metals, at 
$51,222,739, or 94 percent of the State total value of the five metals. 
From 1904, the first year for which segregated district figures. are 
available, through 1951 the total Central district output of each metal 
was: Copper, 1,487,760 tons valued at $477,952,492; zinc, 638,753 
tons valued at $125,900,118; lead, 86,938 tons valued at $13,511,646; 
silver, 7,762,426 ounces valued at $4,977,622; and gold, 127,589 ounces 
valued at $3,296,092—a total value of $625,637,970. The district 
has also produced a substantial quantity of iron ore. 

The large Chino open-pit copper mine of the Kennecott Copper 
Corp. at Santa Rita operated 7 days a week throughout 1951, except 
during the August-September strike. A standard-gage railroad with 
40 miles of track is used in the pit and on the dumps. Electric 
shovels handling 8 tons per dip are used on benches for loading broken 
ore and waste rock; about 45,000 tons of material, about half of which 
is ore, is generally handled daily, although considerably higher ton- 
nages of waste rock are handled when extensive stripping is required 
to expand the area of pit operations. The ore is transferred from the 


TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951,! by county and district, in terms of recoverable metal 


Mines producing) Material Gold (fine ounces) 
sold or 


County and district pa Si peated” ee LE EST 
Lode | Placer |(short tons) | Lode | Placer | Total 
Dona Ana County: Organ.......................- 4 |.......- 1, 004 5 J--..---- 5 
Grant County: 
Burro Mountain... ae ll EE A Em PE 
neger EC 1 E 8, 401, 443 | 1,723 |........ 1,723 
pu AAA IS US ME , 031 25 PO 25 
TA A A dE 5 3 12, 109 533 4 537 
Steeple Rock: <2. ces A eise CM EE 2, 288 271 |-------- 271 
SAE S a A E E A EEE A E å |a... 4, 642 4 |o- 4 
TOTO Docs oc sas ias y E A 2:16. 739 LEPE AAA EE 
Guadalupe County: Pintado..................... leese Q5 E E, EE 
Hidalgo County: 
Neen eh EE H CH RAS AAA DE 
LOtQSDUIg EEN A Ee 72, 107 y |... NS 755 
San Simon... e Lll lll... Bi GE, EN A A EE 
Lincoln County l 
Red Cloud eg stéiere leger ae lo IT A AA A 
White Oaks. ................... eee i A 50 18 lianas 18 
Luna County: 
COOKS Eege e er recita oe Llosa 2,714 10 A 10 
s Hermanas. e Ri EE TD PA GE, A 
Otero County: Sacramento-.........-..-...--.... Llhlexeweml- ———— EE, RA PA 
Sandoval County: Nacimiento Mountains........ EE Lae AA A GN 
Santa Fe County: 
JS A A A d PE 369 | = 9]|........ 
San Pedro (New Placers) ..................... 4 |... 4l |........ 41 
Sierra County: 
Caballos Mountains........................... A PP 57 8 lussiónis 8 
EE O larisa 184. A E ecu usas 
ig E e cuaco OS: PA E eis 
A A A T r M AAA 1, 214 289 |........ 289 
Tierra Blanca.........--.--....------.-------- EEN 15! lose 3 
Socorro County: 
HAnsoOD E. wie cec ess ucoee secs P/N RM 36, 583 O PETS 6 
AA AA A E 35, 086 204 Lues 254 
Taos County: Plicuris............................. ER 21 i ONES 1 
Valencia County... unas cus oo MER UR icd sae Llista 490 AP A EE 
Total New Mexico. ......................... 83 3 | 8,693,348 | 3,955 4 3, 959 


For footnote, see end of table. 
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TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1951,! by county and district, in terms of recoverable metal—Continued 


Silver 2 
Copper Lead Zinc 
County and district E ie ) (pounds) (pounds) | (pounds) Total value 
Dona Ama Cooney: Organ.............. 1, 306 10, 000 6, 000 250, 000 $51, 407 
rant County: 
Burro Mountain..................... 874 200 2,900 |... ese ooo 1, 237 
IR ae WEE 236, 484 | 3 143,051, 500 | 6, 266,900 | 83,768,900 | 51,222,739 
Egeker 5 Geesen ege 19, 526 5, 800 853, 400 402, 700 154, 380 
Pinos Altos.......................... 16, 1 Ñ 148, 300 428, 700 158, 660 
Steeple Rock........................ 11, 259 19, 700 400 36, 37, 418 
Sis Ze a e eee 7, eri 8, ses ne 723, 000 192, 510 
egrapn.-...-..............-.--..-.]] Sb |[-.------------- e (UU ].--..-...---- 
Guadalu mone Pintado............]|.---.......- 640, 000 90; 000 1... sene oue 160, 070 
o County: 
Fremont E re tc 1,700 |; ceo ean oe 299 
AI 89, 610 3, 041, 000 287, 300 31, 000 898, 794 
TE San patie Sf sees Soot ee see d 1, 190 1, 000 177, 000 35, 000 38, 310 
co unty: 
Elend ere eet BL reese 4:000 lessees couse 720 
te OBES.. cscs AA EA A A 631 
o aeg EE 2, Eu 6, 000 o ed 495, 400 173, 513 
es Hermanas......-..-..--...-.----.|] 94 [-------------- H , 
Otero County: unto... eese oe 21 6,000 |......- cl eeneg 1, 471 
Sandoval County: Nacimiento Moun- 
Soles Us os Mee had IA O 11 A A 978 
Sante Fe County: 
Cerrillos............................. 789 2, 500 58, 000 76, 000 25, 500 
San Pedro (New Placers)............ 64 5,500 AAA EEN 2, 824 
Sierra County: 
Caballos Mountains.. ............... 74 2, 800 8,000 |............ 2, 400 
Chloride: ...co sae ee asocio PESOS 116 600 20,500 |............ 4, 834 
Hermosa. .....--...----------------- 2, 685 600 9, 500 8, 000 Ps s 
Tierra Blanca... .....----------.----- D e KEE Ht "106 
Socorro County: 
ansonborg. ...-- -20-2-2222 ---000ao 3, 823 ; 1, 505,000 |............ 
" E = E EE 48, ars x no 2,007,000 | 4, 652, 000 1, 275, 971 
aos County: Picuris................... 73|  -.2,000 UA s 
Valencia County. ..........----.-----.- 126 18,000 |... cou aces erences 4, 470 
Total New Mexlco................. 443, 267 | 3 147, 116,000 | 11, 692, 000 | 90,838,000 | 54,697,048 


1 The report of this series for 1929 a end of Mineral Resources of tho United States, 1920, pt. 1, pp. 
729-759) gives the yearly production of each important Weis producing district in New Mexico from 190 
1929, inclusive. Eu Dsegnent records, year by year, may be found in annual issues of Minera] Resources 
and Minerals Yearbook. 

ll from lode mines. 
3 Includes copper recovered from precipitates. 


mine railroad to the Atchison, Topeka & Santa Fe Railway branch 
line on the west side of the pit for delivery to treatment plants at 
Hurley, 10 miles from the mine. The concentrator has a daily 
capacity of 22,500 tons. Molybdenite is recovered in the mill as & 
byproduct. The copper concentrate is smelted in the company 
smelter adjacent to the mill, which also treats siliceous copper ore 
used as a flux and precipitates derived from dump leaching. The 
copper bullion contains minor quantities of gold and silver, which are 
not recovered from fire-refined copper, the major product of the 
T ; the blister copper made contains some recoverable gold and 
silver. 

The Oswaldo zinc mine of the Kennecott Copper Corp. operated 
throughout 1951 except for the 2-week strike. The ore produced was 
shipped to custom mills at Deming. Development during the year 
included 1,448 feet of drifts and 118 feet of raises; the total develop- 
ment in the group at the end of 1951 comprised two vertical shafts 
490 and 705 feet deep, 14,796 feet of drifts and crosscuts, and 890 feet 
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of raises. Additional details on development and operation of the 
mine were published? 

The Ground Hog zinc-lead mine of the American Smelting & Refin- 
ing Co. operated continuously in 1951, except for the strike. 'The 
system used in developing and mining the deep ore bodies was de- 
scribed in a recent publication? Since December 1947, two new 
vertical shafts.(the Star and the No. 5) have been sunk, and a 4,400- 
foot haulageway connecting the shafts on the 1,950-foot level has 
been excavated. The Star shaft, with four compartments, is 1,926 
feet deep, and the No. 5, with three compartments, 2,210 feet deep. 
The old North shaft is vertical to the 600-foot level and has a winze 
from there to the 1,800-foot level. Development in 1951 included 
8,725 feet of drifts, raises, and crosscuts and 25,870 feet of diamond 
drilling. The ore produced was shipped over the Atchison, Topeka & 
Santa Fe Railway branch line to the company Deming milling unit. 

The Pewabic mine, operated by the Peru Mining Co., and the 
Kearney, operated by the New Mexico Consolidated Mining Co. 
(subsidiary of the Peru Mining Co.), were in production throughout 
1951 except during the 2-week strike. The ore produced from both 
mines was concentrated in the 1,000-ton Peru mill at Deming. 
Development in the Pewabic group (opened by a 500-foot vertical 
shaft) in 1951 included 884 feet of drifts and 2,360 feet of diamond 
drilling. Development in the Kearney mine, opened by a 625-foot 
vertical shaft, included 2,718 feet of drifts and 6,291 feet of diamond 
drilling. The Peru Mining Co. also carried on an exploration project 
in the Grant County mine under a Defense Minerals contract. 

The Bayard group of mines of the United States Smelting, Refining 
& Mining Co. operated continuously in 1951. The group includes the 
Bull Frog, Hanover-Bessemer, and Shingle Canyon properties. The 
mining was done by the company and lessees, and the milling by the 
company in its 600-ton flotation mill at the mine. Development 
during the year included 7,075 feet of drifts and crosscuts, 2,933 feet 
of raises, a 78-foot winze, and 18,664 feet of diamond drilling. 

Douglas B. White treated by heap leaching 30,000 tons of copper 
ore mined with bulldozers from an open pit on the Zuniga (United 
States Smelting) property at Fierro; the yield was 57 tons of precipi- 
tates containing 84,623 pounds of copper. Some ore from the Dolo- 
mite, Little Goat, and Betty Jo mines and clean-up material from the 
old Combination mill site were shipped during the year. 

The Hanover mine and mill of the New Jersey Zinc Co., Empire 
Zinc Division, closed by a strike October 17, 1950, remained idle 
throughout 1951 but were reopened in January 1952. 

Other Districts.—There were a number of productive small-scale 
ae in other districts of Grant County in 1951. At Pinos 

tos the Atlas No. 2 mine (Houston Thomas group), operated by 
Mathis € Mathis, shipped 3,218 tons of zinc-lead-silver ore. From 
the old Gillette mill tailings dump White & Wright shipped over 8,000 
tons of old tailings containing copper, silver, lead, and gold. In the 
Eureka district Mineral Operations, Inc., continued to operate the 
Hornet zinc-lead mine and mill on a small scale. In the Steeple Rock 
district the Alabama and East Camp mines each produced several 


3 Mining World, Kennecott’s Oswaldo Zinc Mine: Vol. 14, No. 4, April 1952, pp. 20-23. 
3 Mining World, ASAROO’s Star Shaft: Vol. 14, No. 1, January 1952, pp. 26-30. 
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hundred tons of gold-silver ore, and the Carlisle group shipped gold- 
silver, lead, and zinc-lead ores totaling 1,259 tons. The Royal John 
mine in the Swartz district shipped zinc-lead-silver ore, and the 
Grand View and Patsy mines shipped zinc ore. 


GUADALUPE 


Drunzer & Casner operated the Stauber open-pit mine in the Pintado 
district 15 miles south of Santa Rosa from January to May and the 
Pintado in the same district during April; the output was e 
siliceous copper fluxing ore, shipped to the El Paso smelter. 


HIDALGO 


Lordsburg District.—The Banner Mining Co. Bonney-Miser's Chest 
group, principal producer of ore in Hidalgo County since 1936, 
operated continuously in 1951. The ore was treated in the company 
500—ton flotation mill and yielded copper concentrate containing silver 
and gold. The Atwood mine of C. H. & S. A. McIntosh, operated 
under lease by Ira L. Moseley, shipped crude copper-silver-gold-lead 
ore to the El Paso smelter. Other small producers included the 
Needmore-Homestake, Phoenix, Ruth, and Waldo. + -*« 

'The Silver Hill mine in the San Simon district and the Napane in 
the Fremont district shipped zinc-lead and lead ore, respectively. 


LINCOLN 


Two truckloads of lead-silver ore were shipped from the Little 
Wonder claim in the Red Cloud district and some gold ore was pro- 
duced from the Old Abe mine at White Oaks. 


LUNA 


H. E. McCray operated the Mahoney group, including the Surprise 
(Bryan and Webster claims), in the Cooks Peak district and shipped 
2,714 tons of good zinc-lead ore. In the Tres Hermanas district 
some ore was shipped from the Mahoney, Big Silver, and Measday 
& Schoepf properties. 

At Deming the Peru ose er continued. to operate its 1,000-ton 
selective flotation mill. The bulk of the ore treated came from the 
Kearney, Pewabic, and Oswaldo mines in the Central district, but the 
Gren continued to treat ore purchased from mine operators in various 

istricts. 

The Deming milling unit of the American Smelting & Refining Co. 
added equipment that increased the daily capacity of the mill from 
400 to 650 tons. The mill treated company ore from the Ground 
Hog mine in the Central district and custom ore from 38 other mines— 
23 were in New Mexico, 7 in Arizona, 1 in Texas, and 7 in Mexico. 


OTERO 


E. S. Plumb shipped several cars of copper ore from the Courtney 
mine in the Sacramento district. 
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SANDOVAL 


In the Nacimiento Mountains area the Zia Copper Co. "m UA a 
few cars of low-grade copper ore from the San Miguel mine, and A. D. 
Miller shipped a little copper-silver ore from one of his claims. 


SANTA FE 


Near Cerrillos the Tom Payne and Pennsylvania mines each shipped 
several cars of good zinc-lead-silver ore in 1951. Other small producers 
included the Grand Central claim near Cerrillos and the Ora Quay and 
San Pedro groups near Golden. 


SIERRA 


Some gold was produced from the Snake, Black Peak, El Oro, and 
Portland claims at Hillsboro and the Lookout in the Tierra Blanca 
district. Small lots of ore containing base metals were shipped from 
the Regina and Black Rock claims (Caballos Mountains); Bald Eagle, 


Dobies, and St. Cloud (at Chloride); and Pelican (Hermosa district). 


SOCORRO 


Hansonberg District (Bingham).—The Portales Mining Co. operated 
its open-pit lead mine from February 1 through December. The ore 
was trucked 33 miles to the company 450-ton mill at San Antonio for 
treatment. The Mex-Tex Mining Co. shipped 13,967 tons of lead- 
barite ore from its open-pit mine. The ore was treated in the company 
250-ton mill at San Antonio and yielded 321 tons of lead concentrate 
and 2,804 tons of barite. 

Magdalena District.—The Lynchburg mine of the New Jersey Zinc 
Co., Empire Zinc Division, operated under lease by C. S. Elayer, con- 
tinued to ship zinc-lead-silver ore to custom mills at Deming. Other 
producers were the Nitt mine, Waldo group (worked by lessees), 
Juanita, Queen, and Kelly groups and Bert Coon claim. 


TAOS 
The D. H. A. Mining Co. shipped 21 tons of copper-silver-gold 
ore from the Aztec group 8 miles northeast of Dixon. 
VALENCIA 


The Copper Hill Mining Co. shipped some low-grade copper 
fluxing ore from the Mirabel claim near Grants. 


Oregon 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Richard H. Mote 


A 
GENERAL SUMMARY 


OLD production in Oregon in 1951 decreased 28 percent below 
the 1950 output. Silver production decreased 54 percent, copper 
42 percent, lead 88 percent, and zinc 86 percent. 

Total value of the gold, silver, copper, lead, and zinc (in terms of 
recoverable metals) produced in Oregon was $290,181 in 1951 com- 
pared with $417,765 in 1950, a decrease of 31 percent. The value of 
the gold produced was 96 percent of the total. Silver value was 2 
percent and combined copper, lead, and zinc values were 2 percent. 

aker County continued to be the leading metal producer, supplying 
69 percent of the total value. Grant County contributed 20 percent, 
Lane County 5 percent, and the other 5 pe ucing counties 6 percent. 

Placer mines yielded 90 percent and lode mines 10 percent of the 
gold produced in Oregon in 1951. In 1950 the ratio was placer mines 
82 percent and lode mines 18 percent. 

ardage figures used in measuring material treated in placer oper- 

ations are bank measure; that is, the material is measured in the 

ound before treatment. The value of metal production reported 
erein has been calculated at the prices shown in table 1. 


TABLE 1.— Prices of gold, silver, copper, lead, and zinc, 1947-61 


Gold ! Silver 1 Copper 3 Lead 8 Zinc 3 
Year (per fino (per fine per (por (per 

ounce) ounce) pound) pound) pound) 
E EE $35. 00 $0. 905 $0. 210 $0. 144 $0. 121 
1948 A eee A A 35. 00 . 905+ . 217 . 170 . 133 
EE 35. 00 905-- 197 , 158 124 
m ————Á— n !— cen 35. 905 208 . 195 142 
Lk EE 35. 00 905+4- 24 . 173 182 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 
2 Treasury buying price for newly mined silver July i, 1946, to date—$0.9050505 ($0.905 used in 1947 for 


calculating purposes). , 
3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Motals Reserve for overquota production. 
1575 


302512—54—100 
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TABLE 2.—Mine production of gold and silver in Oregon in 1951, by months, in 
fine ounces of recoverable metal ! 


Month Gold Silver Month Gold Silver 
January A 668 1, 936 || August.._................ 320 
February.................-. 49 126 || Beptember. .............. 590 
March....................- 690 780 || October.................. 390 105 
April... e ter ES 697 169 || November. ............-. 330 94 
BV Mes UIN NS 260 || December................ 291 81 
JUDO... cee elei E ane an 1, 651 1, 477 


E E 730 487 KE 7, 927 6, 218 


1 Mine production comprises ore, gravel, or other mineral material sold or treated and metal recovered 
as natural gold or as bullion from cyanidation or amalgamation and the estimated recoverable metal (or 
gross metal as indicated) contained in concentrates, ores, tailings and other mineral materials shipped 
directly to smelters or sold to ore buyers within the year. 


Gold.—Oregon gold production in 1951 decreased 28 percent 
compared with 1950. Gold output from placer mines was 21 percent 
below 1950, due mainly to suspension of operations by one of the 
large bucket-line dredges in July 1951. Over 90 percent of the gold 
produced in the State was recovered by placer operations. Of the 
total placer output, 95 percent was recovered by bucket-line dredges, 
1 percent by dragline dredges, and the remainder by hydraulic 
methods, drift mining, and small-scale hand methods. 

Gold produced by lode mines decreased 63 percent compared with 
1950. The principal producers, which together supplied nearly 88 
percent of the gold recovered from lode mines, were the Champion 
mine in Lane County, the Buffalo mine in Grant County, and the 
Bourne Group in Baker County. i 
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FicuRE 1.— Value of mine production of gold in Oregon, 1880-1951, and total 
value of gold, silver, copper, lead, and zinc, 1905—51 
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Silver.—Silver production in 1951 decreased 54 percent from 1950. 
Of the total, 96 Deeg was produced by three lode mines and two 
placer mines. These mines, in order of output, were the Buffalo 
mine (gold ore), Champion mine (gold and zinc-copper ore), Powder 
River Dredging Co. (bucket-line dredge), Porter & Co. (bucket-line 
dredge), and the Bourne Group (gold ore). 

Copper.—The Champion mine, Lane County, and the Onion Falls 
mine, Josephine County, were the State’s leading copper producers 
and together furnished 97 percent of the total output. Small quan- 
tities of copper were recovered from ores produced from the Bourne 
Group and from the Buffalo mine. 

Lead and Zinc.—The Champion and Buffalo mines were the leading 
lead and zinc producers in 1951, although neither of these properties 
was worked continuously during the year. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Oregon, 
1947-51, and total, 1852-1951, in terms of recoverable metal ! 


Gold (lode and Silver (lode and 
3 
Mines producing pp placer) placer) 


Year zt) treated 3 


(short 
Lode | Placer | tons) ne Value SE 


GE T 3, 277 18, 079 


«P -* pue qp qp e pep m OG p SOHC p m ep gea 


PST eege deemo ee gr ën ope gg ee o gë e 
SNOT ee rra rar 


¿ic Sieg 12, 409 |4, 668, 419 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, and ore shipped 
to smelters during calendar year indicated. 

2 Excludes itinerant prospectors, “snipers,” ‘‘high-graders,” and others who gave no evidence of legal 
right to propert í 


3 Does not include gravel washed. 
4 Figure not available, 
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TABLE 4.—Gold produced at placer mines in Oregon, 1947-51, by class of mine 
and method of recovery 


Material Gold recovered 


Mines 
Class and method produc- blo 
ing yards) SE Value 
Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 
lr kee aes ht A pa S 2 | 23,976, 500 | 2 12, 164 | 2 $425, 740 
A O A eases 2 | 33, 625, 300 29,842 | 2344, 470 
A E EEA 3 , 468, 900 10, 744 376, 040 
A Ee 2 | 3,0651, 000 7,827 273, 945 
A A A 2 | 2,719, 900 6, 775 237, 125 
Dragline dredges: * 
LEE 12 | 1,093, 000 4, 984 174, 440 
TUIR A Gre e Eeer 6 3, 900 2, 048 71,680 
akey To Me A A bene’ 3 594, 750 3, 224 112, 840 
gr BEE 3 101, 000 446 15, 610 
e A A EE 1 6, 500 47 1, 645 
Nonfioating washing plants: 4 
dere ee spud TR ERE E ies ERU EU. 5 Lk (2) Q 
kr EEN 3 2 (2) e 
A E Eso caescesss 4 12, 700 54 1, 890 
et EE b 8, 300 40 1, 400 
Gravel hydraulically handled: 
1047 inacclibcocsetl.sddze A asa EE 19 72, 200 325 11, 375 
a: olor A te arom ene 21 84, 300 412 
eege QE 13 50, 100 255 8, 925 
A A edi adu E 21 , 900 472 16, 520 
MOD PERPE OU NO NERO E 11 16, 550 115 025 
Small-scale hand methods: $ 
E 11 8, 300 175 6, 125 
1948: A E ele 5 8, 900 210 7,350 
LEE 5 21, 600 181 6, 335 
i DAC A A EE 10 3, 200 229 8, 015 
eege 5 9, 850 207 7, 245 
EE A EUR (drift): 
jj BE 1 350 10 350 
Ce = Ce EE 1 250 7 245 
1060 E DCN NETS I EUREN. Ap ME qu M 1 400 8 280 
LEE 2 800 2 700 
Grand total placers: 
A A 49 | 6,150, 000 17, 648 617, 680 
1048; A A SA 38 | 4,012, 750 12, 522 438, 270 
Le A A A RM ca de 29 | 4,157, 300 14, 405 506, 275 
A A CI sees 42 | 3,247, 200 9, 022 315, 770 
|i) A A ee 21 | 2,753, 600 7, 164 250, 740 


E oe V aid prospectors, “‘snipers,’’ ‘‘high-graders,” and others who gave no evidence of legal 
property. 
3 Data for nonfloating washing plants included with bucket-line dredges to avoid disclosure of individual 


output. 

3 Includés all placer operations using dragline excavator for delivering gravel to floating washing plant. 

4 Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed '*dry-land dredge.” 

5 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, etc. “Wet” method used exclusively in Oregon. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1951, by counties, in terms of recoverable metal 


Mines producing ! 


Gold (lode and Silver (lode and 
placer) placer) 
County ! 
Fine Fine 

Lode Placer ounces Value ounces Value 
A sew RE In 1, 717 $1, 554 
Én GE EE 9 8 
Douglas EE ) 40 1,4 7 7 
Qrant O i eee eee QE 53, 690 3, 070 2, 786 
VACKSON flecks cesses ca 92 3, 220 18 16 
Bi AA 9, 520 66 60 
AT AN nce 9, 520 1, 320 1, 195 
ET AAA A PA 2 2 
TOA AA eee ee ener ) 271, 445 6, 218 6, 628 

Copper Lead Zinc 
Per Ns e RR Total 
County value 
Pounds | Value | Pounds | Value | Pounds | Value 
BORO A 400 SUI A AN AE A $200, 311 
Elle SE, O AN A E A A 1, 163 
a RN A A AE A A E PO 1, 407 
Grant.......-----. -2-0 ---.-.--.- 300 73 1, 600 $277 1, 800 $328 J^ n 
Josephine........-----.---------| 8,700 | 2,105 |-.......-.|--.-..--.-|.....-....|-.22-.-.--| — 11,685 
A 12, 600 3, 049 2, 400 415 4, 200 764 , 943 
E AA AAA AR E A A A 

Total.........-.-.--...-.-- 22, 000 5, 324 4, 000 692 6, 000 1,092 290, 181 


1 Excludes itinerant prospectors, “snipers,” '“high-graders,” and others who gave no evidence of legal 
right to property. 


MINING INDUSTRY 


The number of producing lode mines in Oregon declined from 32 in 
1950 to 14 in 1951. Most of the operating mines found it impossible 
to cope with the stabilized price of gold and increased costs of labor, 
supplies, and transportation. One of the State's larger placer opera- 
FR was forced to close when its floating washing plant was lost in a 

ood. 

The Bureau of Mines continued its project on investigation of the 
mineral resources of the Illinois Valley in southwestern Oregon. A 
number of mineral properties and prospects were examined durin 
the year; several contained gold, silver, copper, lead, and zinc mineral- 
ization. Field work for à Bureau of Mines report of investigations on 
the Takilma-Waldo copper district, Josephine County, Oreg., was 
completed in April 1951. Results of es poration by trenching, drill- 
ing, and investigating mine dumps and accessible workings are set 
forth in the report which will be published in 1952. 

Field teams of the Defense Minerals Administration, made up of 
Bureau of Mines engineers and geologists of the Geological Survey 
examined several Oregon properties for eligibility under the Federa 
Government's program of assisting the development of domestic 
mineral resources. As a result of this work, an exploration contract 
for $30,000 on the Queen of Bronze copper mine, Josephine County, 
was made with Waite Minerals, Inc., operators of the property. 
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TABLE 6.— Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1951, by class of ore or other source material, in terms of recoverable metal 


Matorlal 
Number | sold or Gold Silver 


Copper Lead Zinc 
REN mines ! Mo ne) Beet (pounds) | (pounds)| (pounds) 
ns) 

Ore: 
Dry gold................... 12 818 549 3, 380 5, 300 1, 800 1, 800 
Dry gold-silver............- 1 150 6 125 | A ER, AO 
A A 13 968 555 3, 505 5, 300 1, 800 1, 800 
Coppe. AAA 1 87 2 32 8,700 EE) sico 
Zinc-copper................ 1 440 206 918 8, 000 2, 200 4, 200 
Total. AAA 2 527 208 950 16, 700 2, 200 4, 200 

See [E cee LE 

Gravel (placer operations)...... | (Gl AAA 7, 164 1, 763: AA OR da Rad 
Total, all eoureeg. 35 1, 495 7, 927 6, 218 22, 000 4, 000 6, 000 


1 Detail will not necessarily add to totals because some mines produce more than 1 class of ore. 


METALLURGICAL INDUSTRY 


Of the 14 lode mines in Oregon in 1951, 7 treated ore by amal- 
gamation, 3 operated concentration mills and shipped the product to 
smelters (2 also shipped smelting ore), and 4 shipped ore for direct 
smelting. Over 76 percent of the State total ore was treated in mills, 
and 24 percent was shipped crude to smelters. The 125-ton flotation 
mill at the On mine near Disston, Oreg., was closed down on 
June 1, 1951. crude ore and material requiring smelting was 
shipped out of the State. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1951, by method of recovery, in terms of recoverable metal 


Gold Silver 
Oopper Lead Zinc 

Method of recovery g ec lo ne , (pounds) | (pounds)| (pounds) 

Lodo: ! 
Amalgamatlon. ................-. ll l.l eee esl 54 AA A SE 
Concentration, and smelting of concentrates..... 471 3, 498 8, 300 3, 800 6, 000 
Direct smelting.................................- 238 947 13, 700 200 EEN 
RR RT EE 763 455 000 000 6, 000 
RE nial 278 lee RN bid Ma: : 
Grand total. gerett ease 7, 927 6, 218 22, 000 4, 000 6, 000 


1 Comprises ore only; no old tailings, etc., processed in Oregon in 1951. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore treated at mills 


Hoon in | Concentrate shipped to smelters and recoverable metal 


Ore: 
treated Con- 


(short | Gold | Silver | cen- | Gold | Silver | Copper | Lead 
(fine | (fine | trate | (fine | (fine | (pounds) | (pounds) (pads) 
ounces) ounces) ant ounces) |ounces) 


BY COUNTIES 


1, 143 76 471 
950.....| 3,473 186 85 | 1403 | 1,829 


Dry gold. 259 | 2,455 e 1, 800 
Dry deliver. acce 0 125 [29s A A 
Zinc-copper 206 918 4, 200 


Total 1951 471 | 3,408 , , 6, 000 


AA clui eius abe ska 30 250 2, 455 300 1, 600 1, 800 

Dry Sola dllvar- E E ILE ER MEE 7 6 y, E AAA O EE 
a e oou ce ée 6 83 121 9 320 ].........- 
A A A 33 123 797 7,073 1, 880 4, 200 
Total: TO. EE 76 471 3, 498 8, 300 3, 800 6, 000 

ME ee 1 403 1, 329 10, 268 36,900 | -33, 200 41, 800 


Recoverable metal content 


Silver | Copper Lead Zino 
n (pounds) | (pounds) | (pounds) 


1 Includes 40 tons of concentrate from ore milled in 1949. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


juantity Gross metal content 
shipped 
Class of material oF 
EN o pd Copper | Lead Zinc 
tons) | ounces) | ounces) | (Pounds) | (pounds) | (pounds) 
CONCENTRATE SHIPPED TO SMELTERS 
DES g0ld- 2.1 es eset ees 30 259 2, 455 353 1,719 2, 001 
Dry gold-sllver............................ 7 6 195 A A ae WEE 
e PAPEN EEEE E EOE 6 83 121 956 589 |.......... 
Zinc-copper. ...................-. LL. LLl.- 33 123 797 7, 852 1, 927 4, 496 
Total: 1951.............-............ 76 471 3, 498 9, 161 4, 235 6, 497 
1950. eebe 1 403 1, 329 10, 288 41, 988 39, 405 68, 715 


ORE SHIPPED DIRECTLY TO SMELTERS 


bie ër MM A 265 236 915 5, 151 abl |... 
OaS a) 1- AEE E 87 2 32 piel AAA A 
Total 352 238 947 13, 878 35l AA 
LEE 584 521 1, 403 1, 591 1, 127 626 


1 Includes 40 tons of concentrate from ore milled in 1949. 


REVIEW BY COUNTIES 
BAKER 


In Cracker Creek district, Curl Bourne Mines operated the Bourne 
Group, 7 miles north of Sumpter, from April through June 1951; 
150 tons of crude ore containing 128 ounces of gold, 380 ounces of 
silver, and 431 pounds of copper was shipped to a smelter. In 
Sumpter district, the Powder River Dredging Co. worked the Sumpter 
Valley Placer on Powder River, 3 miles southeast of Sumpter, through- 
out 1951. The company’s electric-powered bucket-line dredge, with 
70 9-cubic-foot buckets, washed 2,520,729 cubic yards of gravel, which 
averaged nearly 8 cents a cubic yard in gold and silver values. 


CURRY 


A small quantity of gold concentrate was shipped to a mint from 
the Robert E. mine, in Chetco district, by W. D. Bowser. 


DOUGLAS 


The Forget-Me-Not mine, in Green Mountain district, was operated 
for about 3 months during 1951 by L. H. Brooks & Son. C. R. Cleve- 
land operated the Warner mine from August 20 to October 20, 1951. 
Three tons of selected crude ore containing 25 ounces of gold and 4 
ounces of silver was shipped to a smelter. 


OREGON—GOLD, SILVER, COPPER, LEAD, AND ZINC 1583 


TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1951, by county and district, in terms of recoverable metal 


do A 
Mines | 3 g d = T 
produc- E Gold (fine ounces) dy g E E 3 
be ¿PA 2 "e 
1 Es 2827 DN o > 
County and district E S S S 5 E $ 3 
s|3| 5 ssd 21318] € 
EA -iak |S|4]8 
Baker County: 
ucopía................ 1j... 2 A A HEEN $227 
Cracker Creek............. 2 |....| 300 505 400 |.......]....--- 5, 244 
Greenhorn 4...............]...- (8) PA A 10| 10| O23 A EA ev vw 352 
Homestead................].-..|] 1 Lessel, sel 3|  Á3]|.......]....-...].--....|.--...- 105 
Lower Burnt River........|.... A O O A A AAN AA 7 
Upper Burnt Ríver........|...-. ¡Y SS A y N GE O A 211 
Curry County: 
A A O m A A A IP PA 883 
0377 A Ij E E E EE, E A ESA DEE 280 
Do County: 
reen Mountaín.........- 2|....| 23 (PE O VE 950 
Riddle) efor AS A e O VEER? 2 PEPA A ews 457 
Grant Coun 
Burnt River...............|...- IA A TS E IS E A A A 35 
Greenhorn 4............... s A ËCH 1 A O E A LOA E Ee 70 
Jackson County: 
Ashland................... 1 |....| 86 A A eae 355 
de ij^ IE A 
pplegate..........| 2| 5| 20| 6) 58| 64)  9].......|.......|.-.-.-- , 
Yosephine. County: 
Galíce..................... 1| 1 12 a] OS ES uS 2,773 
Grants Pass...............|..-- de Jee PE "Mi AA A E 808 
Greenback............--.--|---- EE O 8| B| 2E [exe aves BEE 2, 912 
Ilinois River.............. 87 38 | 8,700 |.......|......- , 809 
ied Applegate..........|.... OP esche o siesg EE ee ec [acetone 598 
Lane County: Bohemtía....... 1 |....| 638 272 | 1,920 |12, 600 |2, 400 | 4, 200 | 14, 943 
Malheur County: Mormon 
Basin. uunc EE L AA E 8 8 p OS werte oe 282 
Other districts 6..............- 1| 2| 372| 270 [6,776 |7, 046 | 4, 209 300 | 1,600 | 1,800 | 251, 151 
Total Oregon............ 14 | 21 [1,405 | 763 |7, 164 [7,927 | 6, 218 |22, 000 | 4,000 | 6,000 | 290, 181 


d Vu epee districts shown separately for which Bureau of Mines is at liberty to p aca figures; other 
producing districts listed in footnote 6 and their output included with ‘‘ Other districts.” 

2 Excludes itinerant prospectors, “snipers,” “high-graders,’’ and others who gave no evidence of legal 
right to property. 

3 Source of silver: 4,455 ounces from lode mines and 1,703 ounces from placers. 

4 Greenhorn district is in Baker and Grant Counties. 

5 From property not classed as a mine. 

6 Includes Sumpter district in Baker County and Granite district in Grant County. 


GRANT 


Porter & Co. operated a Yuba electric-powered dredge with 60 
4%-cubic-foot buckets on the Crane Creek Placers, in Granite district 
for 3 months in 1951. The Buffalo mine near Granite was operated 
by R. G. Amidon & Co. eer part of the year; 30 tons of concentrate 
containing 259 ounces of gold, 2,455 ounces of silver, 353 pounds of 
copper, 1,719 pounds of lead, and 2,001 pounds of zinc and 12 tons of 
crude ore containing 11 ounces of gold and 110 ounces of silver were 
shipped to smelters. 

he Lucky Strike mine on Greenhorn Mountain, Greenhorn district, 
was operated during the summer of 1951 by Walter Ross. A small 
quantity of amalgam was sold to a bullion buyer. 
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JACKSON 


The Ashland Mining Co. operated the Ashland mine, Ashland 
district, during the first part of the year. About 86 tons of ore was 
milled in the 75-ton amalgamation mill at the mine. Production 
totaled 10 fine ounces of gold and 6 fine ounces of silver. In Gold 
Hill district, R. E. Cook and Floyd G. Lance operated the Cook & 
Lance mine, on Foots Creek 12 miles southwest of Gold Hill, from 
January through April. About 3,000 cubic yards of bench gravel 
washed by hydraulic methods yielded 12 ounces of fine gold and 2 
ounces of fine silver. 

T. Ralph Pittock operated the Pittock mine on West Humbug 
Creek in Upper Applegate district by hydraulic methods for the first 
2 months of the year. The 500 cubic yards of gravel washed yielded 
11 fine ounces of gold and 2 of silver. The Apex mine was worked for 
a short time by J. C. McDonald and the Steamboat Group by Z. J. 
Collings. Small quantities of gold were produced from both 
properties. | 


JOSEPHINE 


In Galice district, a dragline dredge, operated by Naron & Vande- 
venter, Oregon, Ltd., on the Lewis Bar placer during January and part 
of February, washed 6,500 cubic yards of gravel from which 47 fine 
ounces of gold and 4 fine ounces of silver were recovered. Operations 
were discontinued in February when the dredge was lost in a flood. 
A small quantity of gold was also recovered by small-scale hand 
methods. 'The Keno mine, situated one-half mile from the mouth of 
Whiskey Creek, was worked by Quentin Stone. From 12 tons of ore 
treated by amalgamation, 26 fine ounces of gold and 3 fine ounces of 
silver were recovered. 

The Goff placer mine, in Greenback district, was worked by Cleo C. 
Clark during the first 6 months of 1951; 2,000 cubic yards of gravel 
washed hydraulically yielded 21 fine ounces of gold and 2 of silver. 
The Onion Falls mine, on Onion Mountain, 30 miles west of Grants 
Pass in the Illinois River district, was operated for & short time by 
C. E. Smith, who shipped 87 tons of crude ore to & smelter. Gross 
metal content of the ore shipped was 2 ounces of gold, 32 ounces of 
silver, and 8,727 pounds of copper. 


LANE 


In Bohemia district, the only producing area, Kenneth O. Watkins, 
lessee, operated the Champion mine, 14 miles southeast of Disston, 
until June 1, 1951. From about 440 tons of ore milled up to June 1, 
39 tons of concentrate was produced and shipped to smelters. The 
gross metal content of this concentrate was 206 ounces of gold, 918 
ounces of silver, 8,808 pounds of copper, 2,516 pounds of lead, and 
4,496 pounds of zinc. After June 1 Harold E. L. Barton leased the 
mine and shipped to a smelter 98 tons of crude ore containing 66 
ounces of gold, 402 ounces of silver, 4,720 pounds of copper, and 351 
pounds of lead. 


South Dakota 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Samuel A. Gustavson 


4e 
GENERAL SUMMARY 


OUTH DAKOTA lode and placer mines in 1951 produced 458,101 
9 fine ounces of gold, 139,590 fine ounces of silver, and 2 short tons 
of lead with a total value of $16,160,563. Output was reported 
from five lode mines and three small hand-operated placer mines. 
In 1950 production was from two lode mines only and totaled 567,996 
ounces of gold, 142,065 ounces of silver, and no lead. No copper 
has been produced since 1944 and no zinc since 1948. Decreases of 
19 percent in the output of gold and 2 percent in the output of silver 
from that of 1950 can be attributed chiefly to & shortage of men for 
unde ein mining. Most of the gold and silver was produced from 
the Homestake mine at Lead, Lawrence County, operated by the 
Homestake Mor a and the Portland, Dakota, and Clinton group 
of mines operated by the Bald Mountain Mining Co., at Trojan, also 
in Lawrence County. 


E ses fu remm, 
— Crit 


1900 1910 1920 1930 1940 1950 1960 


Lit LL Lg LL NA MIA! | 
s cl A Y T. 


FiGURE 1.—Total value of mine production of gold and silver in South Dakota 
1876-1951. 


All tonnage figures herein are short tons and “dry weight”; that is, 
they do not include moisture. The value of production has been 
calculated at the prices shown in table 1. 


1585 


1586 MINERALS YEARBOOK, 1951 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! (per ¡Silver 2 (per Soppar? Lead 3 (per | Zinc 3 (per 


Year fine ounce) | fine ounce) pound) pound) pound) 
1047 NP A E ta DS $35. 00 $0. 906 $0. 210 $0. 144 $0. 121 
1048 PEA A enue 35. 00 . 905+ . 217 .179 133 
1040 eege 35. 00 . 905 . 197 158 124 
A A 35. 00 . 905 . 208 135 142 
A AA A A DAA 35. 00 . 905-4 s .173 182 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver July 1, 1946, to date—-$0.9080505 ($0.905 used in 1947 for 
calculating purposes). 

3 Y early average weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, and lead in South Dakota in 1951, by 
months, in terms of recoverable metal ! 


Gold (fine | Silver (fine | Lead (short 
Month ounces) ounces) tons) 

As eeceseioihesqeascémesbi E TI ee 47, 608 13, 617 PAPA 
Februay PP ec 43, 320 , 242 EA 
Marcho EE 43, 774 12, 421 |.............. 
O EE 44, 126 18,470 1............-« 
LCE 40, 405 12,111. 11. zo iles 
Eed 0 2 008 A 
RE 37, 612 12, 247 AAA 
RTE 35, 613 11,846 |.............. 
o AAA A A dcus wanes 31, 434 10, 146 2 
A A M Cc 34, 086 10, 468 |............-- 
INOVOM DCE oc sain ou Sue cet hos cartas 29, 463 9,301 |ziicozeieewess 
Deco MD css da ba ua EE QE 28, 577 9, 363 |.............. 

KT sc daucs usu O II T E cC ECL 458, 101 139, 590 2 


1 Mine production comprises ore, gravel, or other mineral material] sold or treated and metal recovered 
as natural gold or as bullion from cyanidation or amalgamation and the estimated recoverable metal (or 
gross metal as indicated) contained in concentrates, ores, tailings and other mineral materials shipped 
directly to smelters or sold to ore buyers within the year. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in South Dakota, 
1947-51, and total, 1876-1951, in terms of recoverable metal ! 


Mines pro | Material | Gold (lode and placer) | Silver (lode and placer) 


ducing sold or 
Year pida A aie 
shor e e 

Lode | Placer tons) ounces Value ounces Value 
DA E EEN 939, 384 407, 194 $14, 251, 790 111, 684 $101, 074 
DI C APR NUR M ON 1, 005, 339 377, 850 13, 224, 750 , 0 85, 702 
1949...........-.....-.- 5 1 | 1,230, 172 464, 650 16, 262, 750 109, 383 98, 997 
1050 A A eS 2 | ao 1, 391, 162 567, 906 19, 879, 860 142, 065 128, 576 
LOB occ A sews § 3 1, 166, 380 458, 101 16, 033, 535 139, 500 126, 336 
1876-1951...............|.--..... |. --...-. (2) 23, 322, 092 | 597,870, 429 | 10, 285, 424 7, 440, 743 

Copper Lead Zinc 
Total 


Year E ER ^A | value 
Short tons | Value | Short tons | Value | Short tons | Value 


AAA A PA 8 $2, 304 19 $4, 598 | $14, 359, 766 
O A A PARA 16 5, 728 29 7,714 | 13,323, 894 
A E EE 4 1,204 A e S Suus ee 16, 363, 011 
A A A A ea e UE uie A PA 20, 008, 

LE AS A 2 092; AAA PA 16, 160, 563 
1876-1951......-.-..---- 106 | $36, 466 485 68, 488 265 56, 406 | 605, 472, 532 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes 
re-treated, and ore or old tailings shipped directly to smelters during the calendar year indicated. For 
production of gold and silver in South Dakota in earlier years, see Mineral Resources, 1913, pt. 1, p. 

ineral Resources, 1922, pt. 1, p. 194; and subsequent volumes of Mineral Resources and Minerals Yearbook. 

? Figure not availablo. 
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MINING AND METALLURGICAL INDUSTRY 


Details of mining and milling in South Dakota are given in the 
following Review Counties. The tables that follow show the 
quantity of material treated and the gold and silver recovered by 
amalgamation and cyanidation. The Homestake Mining Co. treats 
its ore by both amalgamation and cyanidation, which explains the 
duplication of tonnage in tables 4 and 5. 


TABLE 4.—Gold and silver bullion produced at mills in South Dakota by 
amalgamation, 1947-51 


Material sold| Gold in bul- | Silver in bul- 
Year or treated lion (fine lion (fine 


(short tons) ounces) ounces) 
(OG os e aces A O 849, 123 262, 257 52, 057 
WAR aceon see EE 896, 9 250, 782 72, 100 
E EG 1, 112, 193 312, 676 83, 538 
MOO AA A ee SE 1, 265, 118 389, 473 111, 080 
j|.) SE PREX 1, 046, 305 317, 593 62, 685 


TABLE 5.—Gold and silver bullion produced at mills in South Dakota by | 
cyanidation, 1947-51 


Materlal treated (short tons) Gold in Silver in 
Year —————————————————-| bullion bullion 
o Sands and Ane ne 

rude ore slimes Total ounces) ounces) 
e EE . 86, 511 848, 875 935, 386 144, 888 59, 092 
1048. a es ee 106, 927 896, 567 | 1,003, 404 126, 998 21, 669 
1040 EE 117, 070 1, 112, 183 1, 230, 162 151, 950 25, 032 
MOO AA A A A asus 126, 044 1, 266, 118 1, 391, 162 178, 523 30, 985 
LOG) A O 120, 051 1, 046, 384 1, 105, 435 140, 493 76, 436 


REVIEW BY COUNTIES 
LAWRENCE COUNTY 


Homestake Mine.—The Homestake Mining Co. operated its mine 
in the Whitewood district through three shafts (the deepest being 
4,245 feet) and an inside winze to the 5,000-foot level. Development 
in the mine during the year included 21,784 feet of drifts, 8,381 feet 
of raises, and 47,363 feet of diamond drilling. The following data 
are extracted from the annual report of the general manager of the 
Homestake Mining Co. for the year ended December 31, 1951: 


Ore mined in 1951 was 1,046,203 tons, which compares with 1,265,118 tons in 
1950. Bullion with value of $15,486,682.10 was produced. This is $3,777,366.10 
less than in 1950. Average realization was $14.80 per ton and metallurgical 
recovery was 96.79 percent. This compares with $15.23 per ton and 97.03 per- 
cent in 1950. 

Ore production was 218,915 tons less than in 1950. This reduction resulted 
entirely from the decrease in the number of men available for underground work. 
The average number of men employed in the mine department during 1951 was 
267 less than in 1950. The shortage of men results primarily from the inter- 
national situation and the defense production program. 
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Operating expense per ton of ore again increased because of reduced output, 
increased wage rates and higher supply costs. Such expense, exclusive of taxes 
and contributions to the Pension Trust was 11.06 per cent higher than in 1950. 
With inclusion of taxes (except Federal income) and the Pension Trust cost, the 
rr cost was 11.16 per cent higher than in 1950 and 76.47 per cent higher than 
in 1941. 

Broken ore in shrinkage stopes increased from 430,000 tons on December 31, 
1950 to 438,600 tons at the end of 1951. The reserve of developed ore, including 
broken ore, is 20,501,000 tons as compared with 20,804,000 at the end of 1950. 

The mine and plant were well maintained and are in excellent condition. 
Remodelling of the Yates crusher plant with the addition of & third stage of 
crushing was completed. Operating results are excellent. Completion of similar 
remodelling of the Ross crusher plant is scheduled for March 1952. With changes 
in the grinding section of the South Mill, stamps will ultimately be eliminated 
with resultant economies in operation. 

Changes in drilling equipment and practice, resulting from tests which have 
been carried on for several years, are now being made as rapidly as the material 
can be obtained. These will result in production economies. 


Table 6 presents salient operating data for the Homestake mine 
for 1947—51. 


TABLE 6.—Ore milled, receipts, and dividends, Homestake mine, 1947-51 ! 


Receipts for bullion 


Ore milled product 
Year (short Dividends 
tons) 
'Total Per ton 
RARE A ten 849,023 | $13, 796, 720. 25 $16. 2501 | $4, 018, 560 
LEE 896,862 | 12,658, 138. 55 14. 1138 4, 018, 560 
HE tee week ear ende EEN 1, 112, 183 15, 683, 159. 05 14, 1012 4,520, 880 
A A A A me EE LI 1,265,118 | 19, 264, 048. 20 15. 2271 5, 525, 520 
DOO RE 1, 046, 203 15, 486, 682. 10 14, 8028 4, 319, 952 


1 From 1876 to 1951, inclusive, this mine yielded bullion and concentrates that brought a net return of 
$528,863,881 and paid $175,022,266 in dividends. 


Other Mines.—The Bald Mountain Mining Co. operated its Port- 
land, Dakota, and Clinton group of mines (classed as one mine) and 
370-ton all-sliming cyanide mill. Ore treated in 1951 totaled 120,051 
tons compared with 126,044 in 1950. Gold output decreased 11 
percent in 1951; however, silver output increased 38 percent owing 
chiefly to an increase in the silver content of the ore and to higher 
mill recovery. Ray Coppo shipped a small quantity of ore containing 
gold, silver, and lead from the Silver Queen dump. 


CUSTER AND PENNINGTON COUNTIES 


A small quantity of gold and silver was produced from the Juniper 
mine operated by the Southern Hills Mines, Inc., and from the 
Doctor Lode No. 1 and No. 2 by Robert E. Nelson in Pennington 
County. A few ounces of gold production was recorded from three 
SE placer operations, one in Custer County and two in Pennington 

ounty. 


Utah 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Paul Luff 


P 


GENERAL SUMMARY 


ESPITE a strong demand for copper and high prices throughout 
1951, Utah’s production of copper and gold was less than in 1950, 
mainly because of a decreased output of copper ore, from which 

these metals are mostly derived. On the other hand, production of 
silver, lead, and zinc rose because of increased output of zinc-lead ore, 
their major source. 

Utah remained the second-largest copper-producing State (Arizona 
was the largest) and ranked second in gold and silver, third in lead, 
and tenth in zinc. 

The value of the five metals in 1951 (exceeded only by that for 
Arizona) was $182,897,139, the highest in the State's history and 15 
percent greater than the value of $159,415,431 in 1950. This increase 
was due to larger outputs of silver, lead, and zinc and to higher prices 
for copper, lead, and zinc. Of the total value in 1951, copper con- 
tributed 72 percent, lead over 9 percent, gold 8 percent, zinc 7 percent, 
and silver nearly 4 percent. The value of the metals recovered from 
copper ore was $146,877,590 in 1951 (80 percent of the State total 
from all ores), and that recovered from zinc-lead ore was $32,071,468 
(18 percent of the State total). 

In 1951, 94 percent of Utah's gold production, 65 percent of its 
silver, over 99 percent of its copper, 54 percent of its lead, and 53 
percent of its zinc were recovered from copper ore (including pre- 
cipitates) and zinc-lead ore from the West Mountain (Bingham) 
district, Salt Lake County. The remainder of the gold, silver, copper, 
lead, and zinc was recovered largely from zinc-lead ore and siliceous 
ores mined in the Park City region and the Tintic district. 

All tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The value of production has 
been calculated at the prices shown in table 1. 

Gold.— Although Utah’s 1951 output of recoverable gold (432,216 
fine ounces) was 25,335 ounces (6 percent) less than in 1950, it was 
23 percent above the annual average of the 10-year period ended with 
1950. Most of the gold produced in Utah is a Pye ance of copper 
ore, and since this class of ore declined in 1951 the State’s production 
of gold declined also. In 1951 copper ore yielded 391,400 ounces of 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! (per [Silver ? (per] Copper? | Lead 3 (per | Zine 3 (per 

Year fine ounce) | fine ounce) |(per pound) sate pound) 
Ko KEE à , $0. 210 : $0. 121 
Ee . 905 .217 . 133 
Er EE ; à .124 
Ur A ara aa tags . 142 
|.) MET .182 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

3 Treasury buying price for newly mined silver July 1, 1940, to date—$0.9050505 ($0.905 used in 1947 for 
calculating purposes). 

3 Yearly average weighted price of all grades of primary metal sold by producers. Prico in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1951, 
by months, in terms of recoverable metal ! 


Gold (fine | Silver (fine Copper Lead (short | Zinc (short 
Month ounces) ounces) (short tons) tons) tons) 

JONUBIY AAA ucucadees 33, 150 556, 338 22, 408 2, 616 
A AA 200 634, 006 ,8 2, 995 
E A ce 35, 985 677,125 23, 343 3, 300 
A A 37,155 657, 841 23, 123 3, 226 
NEE 39, 110 668, 218 24, 063 3, 386 
JUDO acuario , 640 653, 375 3, 050 
JU Vcc o opi o lcd 33, 260 550, 021 23, 108 2, 405 
A EE 33, 635 470, 919 20, 083 1, 916 
Betpiember we 34, 810 590, 896 21,873 2, 661 
October A ee 39, 840 638, 484 23, 746 2, 640 
NAS 36, 080 572, 728 22, 310 2, 850 
December....................... 37, 351 622, 714 22, 653 8,182 

Tollos 432, 216 7, 310, 665 271, 086 34, 317 


1 Mine production comprises ore, gravel, or other mineral material sold or treated and metal recovered as 
natural gold or as bullion from cyanidation or amalgamatton and the estimated recoverable metal (or gross 
metal as indicated) contained in concentrates, ores, tailings, and other mineral materials shipped directly to 
smelters or sold to ore buyers during the year. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Utah, 1947- 
51, and total, 1864-1951, in terms of recoverable metal! 


Mines producing Material Gold (lode and placer) | Silver (lode and placer) 

Year BEE, dor es ee 
treated 2 

Lode Placer | (short tons) | Fine ounces Value Fine ounces Value 


A EH 


1047... semuis 118 2| 30,383,114 421,662 | $14, 758, 170 7,780,032 | $7,040, 929 
¿IN 118 2 | 25,741, 911 368, 422 | 12,894, 770 8, 045, 329 , 281, 429 
1949 ooo... 93 2 | 21,993, 467 314,058 | 10, 992, 030 6, 724, 880 6, 086, 356 
1950.............. 84 2| 31,855,601 457,551 | 10,014,285 7, 083, 808 6, 411, 204 
LS -------- NC EE 31, 356, 837 432,216 | 15, 127, 560 7, 310, 665 6, 616, 521 
1864-1951 3.2. fee 1710, 933,618 | 12,636,887 | 342, 516,085 | 756, 117,233 | 557, 522, 201 
Copper Lead 
Year KEE Total value 
Short tons Value Short tons Value 
19047. .......-. 266, 533 $111, 943, 860 49, 698 | $14, 313, 024 $158, 624, 849 
1948. ......... 221, 00 98, 521, 038 30 1, 036, 34 149, 763, 677 
1949. ........- 197, 245 77,714, 530 121, 649, 828 
1950.......... 278, 63 115, 910, 080 8, 9 159, 415, 431 
IS Loco cata cias 271, 086 131, 205, 624 17, 456, 046 182, 897, 139 


1864-1951 3_...| 6, 140, 942 | 1, 907, 685, 621 | 4,672, 964 | 569, 910, 806 | 1,174,839 | 191, 151,247 | 3, 568, 785, 960 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes 
retreated, and ore, old tailings, or copper precipitates shipped to smelters during the calendar year indicated. 
2 Does not include gravel washed. 
3 Figures estimated for certain years before 1901. 
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gold—21,690 ounces (5 percent) less than in 1950. Zinc-lead ore sup- 
plied 33,489 ounces of gold in 1951, a decrease of 3,835 ounces (10 
percent) from 1950. Over 94 percent of the gold recovered from zinc- 
lead ore came from the Park City region and West Mountain (Bing- 
ham) district. 

Of the total gold in 1951, 91 percent came from copper ore, 8 from 
zinc-lead ore, and most of the remainder from silver ore, gold-silver 
ore, and lead ore; no placer gold was produced in 1951. The West 
Mountain (Bingham) district supplied 94 percent of the State total, 
the Park City region 4 percent, and the Tintic district 1 percent. 
Output of gold in the West Mountain (Bingham) district decreased 5 
Pr from 1950 and in the Park City region 23 percent, but in the 

intic district it increased 52 percent. 

The leading gold producers in Utah in 1951—each with an output 
exceeding 1,000 ounces of recoverable metal—were as follows: Utah 
Copper mine and United States & Lark group in the West Mountain 
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FIGURE 1.— Value of mine production of gold, silver, copper, lead, and zine, in 
Utah, 1870-1951. 
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(Bingham) district; the property of the New Park Mining Co. in the 
Park City region; Chief Consolidated's Chief No. 1 mine in the Tintic 
district; and Park Utah Consolidated and Silver King Coalition prop- 
erties in the Park City region. These 6 properties furnished 99 per- 
cent of the State gold. 

Silver.—Even though Utah’s output of recoverable silver increased 
to 7,310,665 fine ounces in 1951—a 3-percent gain over 1950—it was 
7 percent less than the yearly average from 1941 to 1950. A sub- 
stantial increase in output of silver from zinc-lead ore more than offset 
the loss in output from copper ore. Copper ore supplied 3,181,269 
ounces—131,680 ounces (4 percent) less than in 1950—and zinc-lead 
ore 3,100,509 ounces—250,835 ounces (9 percent) more than in 1950. 
About 99 percent of the silver recovered from copper ore came from 
the West Mountain (Bingham) district, and 92 percent of the silver 
recovered from zinc-lead ore came from the Park City region, Tintic 
district, and West Mountain (Bingham) district. Copper ore fur- 
nished 44 percent of the State silver in 1951, zinc-lead ore 42 percent, 
and silver ore and gold-silver ore and old tailings 11 percent; the re- 
mainder came principally from lead ore. Output of silver increased 
19 percent in the Park City region and 2 percent in the Tintic district 
but declined 1 percent in the West Mountain (Bingham) district. 

Utah properties that produced over 170,000 ounces of recoverable 
silver each in 1951 were as follows: Utah Copper mine, United States 
& Lark group, Chief No. 1 mine, and the New Park, Silver King 
Coalition, Park Utah Consolidated, Butterfield, and Calumet proper- 
ties. These 8 producers contributed 90 percent of the State silver. 

Copper.—Despite a loss of 7,544 short tons (3 percent) in Utah’s 
1951 output of recoverable copper compared with 1950, the output 
was 9 percent above the yearly average from 1941 to 1950. The loss 
resulted from a 6-day shutdown—caused by a strike—at the Utah 
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FicurE 2.—Mine production of copper in Utah, 1945-51, by months, in terms of 
recoverable metal. 
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Copper property in Bingham Canyon, the State's only large producer. 
The United States & Lark group, also at Bingham, was the only other 
Utah property to produce over a million pounds of recoverable copper 
in 1951. These 2 producers contributed over 99 percent of the State 
copper. 

Lead.—Utah’s output of recoverable lead increased to 50,451 short 
tons in 1951—a gain of 5,698 tons (13 percent) over 1950. The gain 
resulted mainly from continuous operations, except for brief shut- 
downs, at the United States € Lark property at Bingham, the largest 
producer of zinc-lead ore in the State. In 1951 zinc-lead ore from the 
West Mountain (Bingham) district supplied 27,053 tons of lead (54 
percent of the State total), the Park City region 11,297 tons (22 per- 
cent), and the Tintic district 2,510 tons (5 percent). The remainder 
came largely from zinc-lead ore from the Rush Valley (Stockton) and 
Ophir districts, silver ore and gold-silver ore from the Tintic and 

est Mountain (Bingham) districts, and lead ore from the West 
Mountain (Bingham) and Ophir districts. Output of lead in the 
Park City region was 55 percent more than in 1950 and in the West 
Mountain (Bingham) district 6 percent more, but in the Tintic district 
it dropped 15 percent. 

The United States & Lark property remained by far the largest 
producer of lead in Utah, and its output in 1951 was about 10 percent 
more than in 1950; it was followed by the Chief No. 1, Park Utah 
Consolidated, Silver King Coalition, New Park, Calumet, Butterfield, 
Chief Consolidated tailings, Ophir unit of United States Smelting, 
Refining & Mining Co., and Hidden Treasure properties. These 10 
producers supplied 96 percent of the State lead. 

Zinc.—Utah’s output of recoverable zinc increased to 34,317 short 
tons in 1951, an 8-percent gain over 1950. The gain resulted mainly 
from an increased output of zinc-lead ore from the United States & 
Lark group at Bingham and from the New Park, Park Utah Consoli- 
dated, and Silver King Coalition mines in the Park City region. In 
1951 zinc-lead ore from the West Mountain (Bingham) district sup- 
plied 18,286 tons of zinc (53 percent of the State total) ; the Park City 
region contributed 10,209 tons (30 percent) and the Tintic district 
3,410 tons CN percent), nearly all from zinc-lead ore. The remainder 
came largely from zinc-lead ore from the Ophir and Rush Valley 
districts and from zinc slag and furnace cleanings from the Smelter 
(Tooele) district. Production of zinc in the West Mountain (Bing- 
ham) district was 13 percent more than in 1950, in the Park City 
region 37 percent more, and in the Smelter (Tooele) district 98 percent 
more. Zinc output in the Rush Valley district was about the same 
as in 1950, but output in the Tintic and Ophir districts dropped 43 
and 9 percent, respectively. 

The United States & Lark property remained by far the largest 
producer of zinc in Utah, and its output in 1951 was about 15 percent 
more than in 1950; it was followed by the Park Utah Consolidated, 
New Park, Chief No. 1, Silver King Coalition, Butterfield, and Calu- 
met properties, and Tooele old slag and furnace cleanings. These 8 
properties furnished 96 percent of the State total zinc. 
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TABLE 4.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1951, 
by counties, in terms of recoverable metal 


Mines Gold Silver 
County producing, |——————31—————— 
lode! |Fineounces| Value |Fine ounces} Value 
A A A O A 5 41 $1, 435 14, 692 $13, 207 
Box Elder........0-- -0000-2-22 l AR E E 47 
AAST: dls 15 3, 541 123, 935 846, 144 765, 803 
Millard WEE? 35 
E EE A A D, AAA EEN 53 48 
Balt Fake A A 9 407, 534 | 14,203, 690 | 4,060, 448 4, 480, 456 
San Juan and Wayne 1. ee 2 1 35 768 695 
A tee 11 3, 432 120, 120 757, 993 686, 022 
AAE- A A A 19 1, 159 40, 565 253, 767 229, 672 
Uintah A A a A GE 9 
18 e BEE 11 1, 462 51, 170 102, 918 93, 146 
Wasatch. consenso 1 20, 540 373, 307 337, 916 
KETTEN 2 35 4 
dl BEE 82 432, 216 | 15, 127,560 | 7,310, 665 6, 616, 521 
Copper Lead Zino 
County ` Lt Total 
Pounds Value Pounds Value Pounds Value 
TT -------- 32, 500 $7, 865 252, 400 $43, 665 253, 200 $46, 082 $112, 344 
Box Elder. .......... 35, 700 8:030. A A AN AS 8, 686 
Juab.........-....--- 224, 900 54, 426 | 10, 643,000 | 1, 841, 239 | 6,812,300 | 1, 239, 839 | 4,025, 242 
Millard.............- 700 169 3, 000 OIG O de 761 
E AN A ec ON 6, 700 ¡UPA lease mOE ur 1, 207 
cen mare SE 540, 463, 400 |130, 792, 143 | 58, 835, 300 |10, 178, 507 |36, 818, 800 | 6, 701, 022 |166, 424, 818 
an uan n 
Wayne1..........- 48, 300 1L888 AAA A A ME 12, 419 
Summit.............. 236, 200 57, 160 | 16, 804, 600 | 2, 907, 106 |11, 793, 000 | 2,146,326 | 5,916, 824 
Tooele............... 190, 700 46, 149 | 7,184,600 | 1, 242, 936 | 4, 296, 000 781,872 | 2,341,194 
Uintahb...-..--------- 700 169 600 108) A ec 282 
Utaüliz dinem 194, 300 47, 021 537, 400 92, 970 36, 600 6, 661 290, 968 
Wasatceh............. 702, 800 170,078 | 6,633,800 | 1, 147,647 | 8,624, 100 | 1, 560,586 | 3, 751, 767 
Washington.......... 41, 800 10, 116 600 104 Y A PA 10, 627 
Total.......... 542, 172, 000 |131, 205, 624 1100, 902, 000 |17, 456, 046 |68, 634, 000 |12, 491, 388 |182, 897, 139 


! No placer production in Utah in 1951. 
3 Combined to avoid disclosure of individual company operations. 


MINING AND METALLURGICAL INDUSTRY 


Utah’s mining operations in 1951 were interrupted by strikes for 
brief periods during the year—a 6-day strike in the copper-mining 
industry and an 8- to 13-day strike in the zinc-lead-silver-mining 
industry; in spite of the strike, the quantity of zinc-lead ore mined 
and treated increased 16 percent (from 579,946 tons in 1950 to 
673,022 in 1951), but copper ore decreased 2 percent (from 31,049,641 
tons to 30,454,456). Even though the output of copper ore declined 
in 1951 from 1950, it was well above the average for the 10 years from 
1941 to 1950; on the other hand, the output of zinc-lead ore, in spite 
of an increase over 1950, was below the average for the preceding 10 
years. Of the 30,454,456 tons of copper ore produced in Utah in 
1951, 30,444,800 tons came from the West Mountain (Bingham) 
district. Of the 673,022 tons of zinc-lead ore mined in 1951, 373,747 
tons (56 percent) came from the West Mountain (Bingham) district, 
65,518 tons (10 percent) from the Tintic district, 190,178 tons (28 
percent) from the Park City region, 34,871 tons (5 percent) from the 
Ophir and Rush Valley (Stockton) districts, and 8,708 tons (1 percent) 


GUT. v F>» E MET E 
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from other districts. Of the 25,593 tons of lead ore mined in 1951, 
12,558 tons (49 percent) came from the West Mountain (Bingham) 
district, 7,890 tons (31 percent) from the Tintic district, 2,237 tons 
(9 percent) from the Park City region, and 2,908 tons (11 percent) 
from other districts. Lead slag, smelter cleanings, and old lead 
tailings treated totaled 3,788 tons. The siliceous material was largely 
silver ore and old tailings from the Park City region and the Tintic 
and West Mountain (Bingham) districts. The number of mines 
producing in the State declined from 86 in 1950 (including 2 placers) 
to 82 in 1951 (all lode mines). 

The driving of a haulage tunnel 21,300 feet long from Bingham to 
Lark was completed during the year. This tunnel was driven to 
permit the Kennecott Copper Corp. to extend its open-pit operations 
toward the southwest. Driving of a new 7,000-foot haulage tunnel 
was begun during the year 200 feet below the present bottom outlet 
of the Utah Copper open pit. This tunnel was being driven to mini- 
mize haulage adverse to grade as mining operations are extended to 
lower levels. 

During 1951 the Federal Government took steps to stimulate pro- 
duction by aiding in financing exploration projects in search of 
strategic and critical minerals. In 1951, 17 projects in Utah for 
copper, lead, zinc, tungsten, and uranium were approved, involving 
$1,002,752 to be spent by the Federal Government and $895,216 to 
be spent by private capital. The projects for copper, lead, and zinc 
were financed on a 50-50 basis, which meant that the Federal Govern- 
ment was to furnish 50 percent of the expense and private capital an 
equal amount. Repayment of the Government’s contribution is to 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1961 
by class of ore or other source material, in terms of recoverable metal 


Silver C Zin 
Source ! berof | treated | (fine fine opper k 
mines?| (short | ounces) | ounces) | (Pounds) (pounds) 
tons) 
Ore: 
Dry gold............... 68 39 121. ee ree 3, 300 1, 603 
Dry gold-silver......... 8 36, 520 2,632 | 108, 403 227, 991 1, 014, 068 11, 207 
Dry silver.............. 15 94, 863 2,215 | 405,390 207, 237 | 3,165, 455 |..........- 
Total AAA 21 131, 451 4,886 | 573,917 435, 228 | 4,182,823 12, 810 
Copper ee 15 |30, 454, 456 | 391, 400 |3, 181, 209 | 527, 443, 279 3, 800 |........... 
EA AI 31 25, 593 983 | 233, 428 154,857 | 6,130, 476 347, 833 
Lead-copper...........- 1 326 2, 188 3,000 |..........-. 
sl BA AO lacas 197 15, 807 200, 344 
Zinc-lead..............- 30 673,022 | 33,489 |3, 100, 500 2, 001,197 | 88, 322, 164 | 66, 351, 094 
Total. ............... 65 |31, 163, 610 | 425, 873 |6, 515, 729 | 530, 591, 720 | 94, 481, 247 | 66, 899, 271 
a El Ee El o ar) seed 
Other “lode” material: 

Old tailings. ........... 13 3 01,865 1, 281 201, 342 101, 801 1, 032, 370 111, 819 
Copper precipitates. ... Dl E A ME 10; 081, 202 EE, BEE 

Old slag and smelter 
cleanings............. b 4 9, 905 170 19, 077 62, 040 605, 560 1, 610, 100 
'TOtal,. ee erue eng 20 71,770 1,457 | 221,019 | 11,145,043 | 2,237, 930 1, 721, 919 
Total, all sources .... 82 |31, 356, 837 | 432, 216 |7, 310, 665 | 542, 172,000 |100, 902, 000 | 68, 634, 000 


1 All lode material; no placer recovery in Utah in 1951. 

2 Detal) will not add to totals because some mines produce more than one class of ore. 

3 Gold 570 tons, gold-silver 7,168 tons, silver 43,518 tons, lead 571 tons, zinc 10,000 tons, zinc-lead 38 tons. 

4 Lead slag 2,025 tons, zinc slag 4,881 tons, zinc-lead slag 360 tons, lead smelter cleanings 1,192 tons, zinc 
smelter cleanings 1,447 tons. 
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be made, without interest, through a royalty on net returns from 
products sold if ore is discovered or delineated and the ore is mined 
within 10 years of the date of the contract. 

The 31,356,837 tons of ore, old tailings, and other metal-bearing 
material produced in Utah in 1951 included the following: 31,134,299 
tons (99 percent) treated at mills (31,628,415 tons in 1950); 216,210 
tons (nearly 1 percent) shipped direct to smelters (223,343 tons in 
1950); and 4,881 tons of old slag and 1,447 tons of furnace cleanings 
smelted and fumed (3,843 tons—all old slag—in 1950). 

The 9 mills active in Utah in 1951 treated Utah crude ore as follows: 
Magna and Arthur concentrators (40,000 tons rated capacity each) 
of the Kennecott Copper Corp., 30,444,800 tons of copper ore; Midvale 
1,700-ton concentrator of the United States Smelting, Refining & 
Mining Co., Tooele 1,500-ton concentrator of the International 
Smelting & Refining Co., Park City 800-ton concentrator of the 
Silver King Coalition Mines Co., Bauer 700-ton concentrator of the 
Combined Metals Reduction Co., and Horn Silver 500-ton concen- 
trator of the Metal Producers, Inc., 672,432 tons of zinc-lead ore; 1 
concentrator in San Juan County treated 6,992 tons of uranium- 
copper ore and 1 flotation mill in Summit County 10,000 tons of 
current zinc tailings. The Bauer mill also treated 50 tons of lead ore 
and 25 tons of zinc ore. 

Smelting, milling, and refining operations in Utah were shut down 
during various periods in 1951, owing to strikes. The Garfield copper 
smelter of the American Smelting & Refining Co. was idle from July 
2 to 29, inclusive; it operated principally on copper concentrates from 
the Magna and Arthur mills, siliceous crude ore and old tailings from 
mines and dumps in the Park City region and the Tintic and West 
Mountain (Bingham) districts, and iron concentrates from the Mid- 
vale and Tooele mills. The Midvale lead smelter of the United States 
Smelting, Refining & Mining Co. was idle for a brief period in August; 
it operated mainly on lead concentrates and lead ore from company- 
owned properties in Utah. The Tooele lead smelter of the Inter- 
national Smelting & Refining Co. was idle 6 weeks following a fire in 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1951, 
by v oa of recovery and type of material processed, in terms of recoverable 
meta 


Method of recovery and typeof | Cold | Saver | Copper |. Lead Zinc 
materlal processed ! ounces) ounces) (pounds) (pounds) (pounds) 


Concentration, and smelting of con- 


centrates: 
Oltra 424,691 | 6,252,057 | 530, 212, 802 88, 226, 922 66, 247, 400 
Old tailings........................ 13 1, 339 750 23, 680 105, 500 
Total A isss isniaioes 424,704 | 6,253,396 | 530, 213, 552 88, 250, 602 66, 352, 900 
Direct smelting: a = 

A eee cee cou A 6, 068 837, 589 814, 155 10, 437, 148 664, 681 
Old tailings........................ 1, 268 200, 003 101, 051 1, 608, , 919 
Gul Vie ¡SE II PA A 10; 981, 202 EE, ME 
Old slag and smelter cleanings..... 176 19, 677 62, 040 605, 560 1, 610, 100 
TOM at 7, 612 1, 057, 269 11, 958, 448 12, 651, 398 2, 281, 100 
=. a 

Grand total..................... 432,216 | 7,310,665 | 542,172,000 | 100, 902, 000 68, 634, 000 


1 All lode material; no placer recovery in Utah in 1951. 
3 All from Salt Lake County. 
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the Cottrell plant August 27; the company zinc-fuming plant, operated 
in conjunction with the lead smelter, was likewise idle 6 weeks. The 
lead smelter treated zinc-lead ore, lead ore and concentrates, zinc ore, 
old zinc slag, and furnace cleanings (zinc) from both company and 
custom sources. The fuming plant treated 88,374 tons of current hot 
slag and crude ore in 1951 compared with 87,761 tons in 1950; output 
in 1951 was 18,084 tons of zinc fume, averaging 74.64 percent zinc and 
2.41 percent lead, and 2,056 tons of lead fume averaging 52.61 percent 
lead and 17.00 percent zinc. 

The copper refinery of the Kennecott Copper Corp. and the copper- 
anode plant of the American Smelting & Refining Co., both at Garfield, 
operated continuously, except for brief shutdowns caused by strikes. 
Wire bars are the principal output of the refinery. 


ORE CLASSIFICATION 


Definitions used in ore classification are given in the Gold and Silver 
chapter of this volume. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1951, 
by morog of recovery and class of material processed, in terms of recoverable 
metal ! 

A. For ore and old tailings treated at mills 


Concentrate shipped to smelters and recoverable metal 


pole 
reate 
Concen- 
e trate ‘cae E Me Copper Lead zine 
(RD ounces) | ounces) (pounds) (pounds) | (pounds) 
BY COUNTIES 
Beaver................ 5, 221 546 31 12, 452 9, 400 104, 970 237, 847 
LEE 65, 490 10, 834 825 250, 454 53,330 | 5,019,623 | 6, 457, 267 
Salt Lake............. 30, 818, 652 954, 741 | 405,003 | 4, 783,806 | 529,119, 240 | 54, 129, 482 | 36, 596, 940 
San Juan and Utah 2.. 7,081 113 7 , 208 48, 10 9, 539 2, 890 
ummit............... 111,816 36, 340 2, 715 607, 950 101,785 | 15,976, 235 | 11, 783, 093 
'Tooele. ............... 37,743 8, 917 1, 019 224, 100 118,947 | 6, 286, 053 | 12, 650, 763 
Wasatch.............. 88, 296 17,057 | 15,044 373, 307 702,800 | 6,633,800 | 8,024,100 
Total: 
1961......... 31, 134, 200 | 1,028, 548 | 424,704 | 6, 253, 396 | 530, 213, 552 | 88, 250, 602 | 66, 352, 900 
1950......... 81, 628, 415 | 1,016, 474 | 440,847 | 0,115,345 | 541, 504, 725 | 78,150, 988 | 01,322, 800 
BY CLASS OF ORE AND OLD TAILINGS TREATED 
Dopper eue eler eut) 30, 451, 792 843, 609 | 391, 214 | 3, 156,997 | 527, 232,800 |............]..........- 
y EE 50 ls ds 130 EE 5,756 |........... 
Zinc 
Crude ore......... 25 a neve sus 22. EE 600 5,000 
Old tallings....... 10, 000 396 13 1, 339 750 23, 680 105, 500 
Zinc-lead.............. 672, 432 184,531 | 33,477 | 3,094, 908 2, 980, 002 | 88, 220, 566 | 66, 242, 400 
Total 1951.......| 31, 184, 209 | 1,028, 548 | 424, 704 | 6, 253, 396 | 530, 213, 552 | 88, 250, 602 | 66, 352, 900 
BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 
E One A AAN 843, 609 | 301, 214 | 3,166,997 | 527, 232,800 |............].-.-.-.-.-- 
E A re God eee sa eee 76, 181 20,859 | 2, 395, 283 1, 922, 859 | 78, 935, 727 1, 850, 028 
A LLL... 435 25 7, 205 7,16 151, 380 103, 172 
Iron (from zinc-lead ore).......... 44, 280 0, 532 130, 791 190,099 | 1,617,668 635, 076 
Total to copper and lead 
plànis... iilos ooi 964, 505 | 418, 030 | 5, 696, 366 | 529, 358, 914 | 80, 604,775 | 2,648, 276 
Zinc concentrates to zinc plants.... 64, 043 6, 074 557, 030 854, 638 | 7,645,827 | 63, 704, 624 
Total: NM 
A no. Semaine ae te 1, 028, 648 | 424, 704 | 6, 253, 306 | 530, 213, 552 | 88, 250, 602 | 66, 352, 900 
ENEE 1,016, 474 | 449,847 | 6,115,348 | 541, 504, 725 | 78, 159, 088 | 61, 322, 800 


For footnotes, see end of table. 
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TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1961, 
by method of recovery and class of material processed, in terms of recoverable 


metal '—Continued 


B. For ore, old tatlings, etc., shipped directly to smelters 


BY CLASS OF ORE, 


Old tallings.....................-- 
Dry gold-silver: 

Crude ore 

Old tailings....................... 
Dry silver: 

Crude ore......................... 

Old tailings....................... 


Coppe 
Drude DEE EE 


Old slag and smelter cleanings.... 
Lead-copper ore....................... 
Zinc-lead: 


Old tailings.....................-. 
ARI AAA cued 


Total to copper and lead plants. 

Zinc: 
Crude ore......................... 
Old "i and smelter cleanings.... 
Total to zinc plants............. 
Total 1951... ..................- 


Material 


shi 


(fine 
ounces) 


Recoverable metal content 


Silver 
(fine 
ounces) 


BY COUNTIES 


e e wm ge ep rr 


Copper 
(pounds) 


-——— e e e ep eee mm 


Lead 
(pounds) 


57, 430 


Zine 
(pounds) 


15, 353 


5, 023, 377 
3, 000 


4, 705, 818 
828, 365 
897, 647 

600 
527,861 
600 


222, 538 


227, 186 


7, 512 
7,700 


39 
56 


2, 032 
220 


1, 057, 269 | $11, 058, 448 


968, 463 


12 
690 


108, 403 
25, 282 


465, 390 
171, 228 


24, 272 


315, 755, 275 


OLD TAILINGS, ETC. 


227, 991 
16, 835 


207, 237 
80, 801 


210, 479 
10, 981, 202 


154, 857 
95 


12, 651, 398 
11, 346, 012 


3, 300 
23, 317 


1, 014, 068 
295, 000 


8, 165, 455 
1, 219, 160 


mm mm e e oom 


LI 


-——— mm mm n 


Ss, |S | y | — eR een 


——— | ee o] 
ee —————À—M—— |——————————— 


o | ES | a—]À——À— | e |. Ó—— M— [| LL———————— — —- 
AP —— | I———— ———— |.———— XÁC AX—É Pe | LL]ILLLLILLLOÁ — 


1,057, 269 | 11, 058, 448 


7,512 


12, 651, 398 


1 No bullion produced in 1951. 


2 Combined to avoid disclosure of production of San Juan County. 
3 Includes copper recovered from smelting of mine-water precipitates as follows: 1951—10,981,202 pounds: 


1950—14,561,870 pounds. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1951, 
by method of recovery and class of material processed, in terms of gross metal 
content 


Gross metal content 
Class of material Gold Silver ] 
Copper Lead Zinc 
Be SE (pounds) (pounds ) (pounds) 
ORE AND OLD TAILINGS TREATED AT MILLS 
Copper. .......-......-..... 30, 451, 792 641,989 | 3,586,909 | 682,727,380 |..............|...---.---..- 
Lead... EE 80 |..... Roce ABT a 6, 594 352 
Crude oe. VA E 2.200 PARA 6, 928 
Off tallings.............. 10, 000 100 10, 000 5, 000 100, 000 400, 000 
Zinc-leasd..................- 672, 432 46,096 | 3, 548, 463 4,392, 666 | 101,107,475 | 86,347,178 
Total: 1951........... 31,134,299 | 587,785 | 7,145,266 | 587,125,046 | 101,215,169 | 88,754, 458 
1050... esu 31, 628,415 | 622,660 | 7,162,447 | 508,080,005 90,371,057 | 78,938,157 
CONCENTRATE SHIPPED TO SMELTERS 
hs wei ERES DEDE DEDERE 843,609 | 391,214 | 3,156,907 | 537,990,728 |..............]|..-.--..-... 
dks A IA 76, 181 20,859 | 2,395, 283 2, 477, 314 81, 692, 395 10, 350, 895 
Zinc-lead................... 435 25 7,295 , 358 154, 000 , 754 
Iron (from zinc-lead ore) .... 44, 280 6, 532 136, 701 207, 146 2, 066, 816 2, 461, 580 
Total to copper and 
lead plants... ..... 964,505 | 418,630 | 5,606,366 | 540, 683, 544 83, 913, 211 13, 019, 229 
Zinc concentrate to zinc 
plants.................... 64, 043 6, 081 568, 156 1, 006, 100 8,231,088 | 66, 191, 260 
Kb | —À———1 IM ——————— Eeer) 
Total: 1051........... 1, 028, 548 | 424,711 6, 254, 522 541, 689, 704 92, 144,899 | 70, 210, 489 
1950..........- 1,016,474 | 449,849 | 0,115,534 | 553,075, 108 81, 576, 604 | 71, 506, 5606 
ORE, OLD TAILINGS, ETC., SHIPPED DIRECTLY TO SMELTERS 
Dry gold: 
rude ore..............- 68 39 kW EE 3,309 1, 925 
Old tailings............. 570 56 090 1,313 35, 432 |...........- 
Dry ie e Ai 
rude ore............... 36, 520 2, 032 108, 403 236, 391 1, 560, 626 14, 219 
Old tallings............. 7, 108 220 25, 282 17,535 489,415 |............ 
Dry silver 
Crude ore............... 04, 863 2, 215 465, 390 216, 004 4, 926, 403 6, 911 
C Old tailings............. 48, 618 900 171, 228 83, 961 1, 890, 920 , 000 
opper: 
rude DISSI ccs iu quse 2, 004 186 24, 272 217, 718 0,348 A 
e AAA A AAA ARA ID Ire ee emo 
Crude OfO ee a 25, 543 983 233, 298 216, 325 6, 406, 459 704, 402 
Old taílings............. 571 31 2, 580 2, 192 72,879 7, 055 
Old slag ‘and smelter | 
cleanings.............. 3,217 128 13, 300 36, 604 201,484 |............ 
ee copper OfO- s Loose sas 36 1 326 2, 256 4,194) |... eese eran 
e : 
Crude ore............... 590 12 5, 601 13, 631 103, 716 188, 473 
Old tallings............. 38 1 223 420 7, 037 ,407 
Old 8lag................ 360 14 942 2, 429 34, 556 26, 578 
Total to copper and 
zinc plants.......... 215, 726 7, 478 1,051, 659 12, 193, 771 15, 848, 444 1, 164, 030 
Zinc: EH 
Crude ore............... 48A 1. een 360 3,874 16, 815 244, 261 
Old slag and smelter 
cleanings.............. 6, 328 34 b, 435 40, 605 302, 850 2, 029, 207 
Total to zinc plants... 6, 812 34 5, 795 44, 569 319, 665 2, 273, 558 
Total: 1981....... .-..| 222638 | 7,512 | 1,057,464 | 12,238,340 | 16,168,109 | 3,437,588 
1900... 2:5 eis 227, 180 7, 708 909, 173 16, 199, 589 14, 154, 615 4, 490, 073 
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REVIEW BY COUNTIES 
BEAVER 


The principal output in Beaver County in 1951 was zinc-lead ore 
from the old Horn Silver mine near Milford in the San Francisco 
district. Metal Producers, Inc., worked the mine most of the year 
and operated the 500-ton flotation mill 3 months. The mill treated 
4,704 tons of zinc-lead ore, which yielded 435 tons of concentrate 
containing 25 ounces of gold, 7,295 ounces of silver, 8,358 pounds of 
copper, 154,000 pounds of lead, and 206,754 pounds of zinc. Develop- 
ment of the Harrington-Hickory group near Milford in the Star and 
North Star district by the Harrington Mines Co. resulted in shipment 
of 793 tons of ore containing 16 ounces of gold, 7,790 ounces of silver, 
5,500 pounds of copper, 99,730 pounds of lead, and 116,469 pounds 
of zinc. Other county production was 126 tons of copper ore from 
the Cactus, O. K., and Old Hickory mines, all near Milford. 


BOX ELDER 


Output in Box Elder County in 1951 was 262 tons of ore containin 
52 ounces of silver and 37,032 pounds of copper; the ore was Produced 
by lessees from the Copper Mountain (Salt Lake Copper) group near 
Montello, Nev., in the Lucin district. 


JUAB 


Tintic District.—The Tintic district, which lies in both Juab and . 
Utah Counties, is one of the most productive areas in the State. 
Table 10 gives metal production in each section of the district in 1951, 
as well as the district total for prior years. 


TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in Tintic 
district, Juab and Utah Counties, Utah, 1947-51, and total, 1869-1951, in terms 
of recoverable metal 


Mines |Ore and old 
produc-| tailings Gold (fine | Silver (fine 


ing |(short tons)| 9unces) | ounces) 


Mco iso 27 167, 384 15, 385 1,076, 726 , 480, 038 
UE 21 175, 897 1, 123, 460 4,735, 701 
LL, esos ee ' 15 160, 448 , 728, 346 
1050. P aa seen 18 189, 870 4, 474, 031 


1951: 
Juab County.. 9 167. 571 
Utah County.. 6 25, 552 


cd d Ll Ld Loci Lcd 


Total 1951... 16 193, 123 


4, 017, 324 
216, 447 
4, 202, 771 


=== ALTA | aD 
Total 1869-1951. ...]........ 962, 814 | 57,624 | 416, 237, 799 


1 Figures estimated for certain years before 1901. 


Chief Consolidated Mining Co., in the Juab part of the district, 
was by far the most important producer in the entire district. The 
company operated its Chief No. 1 and Eureka Hill mines throughout 
the year, and the old tailings dump until October 31. According to 
the company annual report for 1951, the Chief No. 1 mine produced 
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64,136 tons of zinc-lead ore, 36,364 tons of siliceous silver ore, and 
8,306 tons of lead-silver ore; and the Eureka Hill mine produced 
5,971 tons of lead-silver ore. The ores contained 2,543 ounces of 
gold, 590,770 ounces of silver, 161,380 pounds of copper, 11,656,032 
pounds of lead, and 8,421,975 pounds of zinc. In addition, the com- 
pany shipped 34,160 tons of old tailings containing 762 ounces of gold, 
129,392 ounces of silver, 50,000 pounds of copper, and 1,445,105 
pounds of lead. On June 13 the Chief Consolidated Mining Co. 
signed an exploration contract with the Federal Government, which 
called for extensive exploration on the 2,700-foot level of the Chief 
No. 1 mine, sinking a winze 400 feet, and 3,300 feet of workings on 
the 3,100-foot level. 

Lessees worked the American Star mine all year and shipped 10,011 
tons of ore containing 456 ounces of gold, 132,380 ounces of silver, 
19,000 pounds of copper, 522,614 pounds of lead, and 3,935 pounds of 
zinc. Lessees worked other properties in the Juab County part of 
the district; shipments in 1951 comprised 3,456 tons of lead-silver ore 
from the Centennial-Beck-Victoria group; 2,150 tons of silver ore and 
328 tons of gold-silver ore from the Empire group; 1,894 tons of gold- 
silver ore, 184 tons of zinc-lead ore, and 61 tons of lead ore from the 
Godiva mine; 79 tons of silver ore from the Plutus mine; and 21 tons 
of lead ore from the Page and Bonnie Lee claims. 

Lessees worked various properties in the Utah County part of the 
district; shipments in 1951 comprised 11,092 tons of gold-silver ore 
and 28 tons of zinc-lead ore from the Eureka Standard waste dump; 
7,168 tons of old gold-silver tailings and 226 tons of lead tailings from 
the Harold dump; 2,013 tons of copper-silver ore and 1,814 tons of 
gold-silver ore from the Eureka Lilly mine; 1,559 tons of gold-silver 
ore and 68 tons of gold ore from the Mountain View group; 1,197 tons 
of silver ore from the Tintic Standard waste dump; and 387 tons of 
gold-silver ore from the Yankee mine. 

Other Juab County production included 35 tons of zinc-lead ore 
from the Little Eva mine, 31 tons of silver ore from the Silver Prince 
mine, 18 tons of lead-silver ore from the Utah Mine group, and 16 
tons of copper ore from the Ibex group. 


MILLARD 


A few small lots of ore were produced in 1951 from claims in Millard 
County—10 tons of copper ore from the R. J. Law claim (Detroit 
district), 11 tons of lead ore from the Blue Bell claim (Gordon dis- 
trict), and 6 tons of lead ore from the Keno claim (Mineral Mountain 


district). HORGAN 


After being idle for several years, the Carbonate Hill mine near 
Morgan in the Argenta district was operated in 1951 by lessees who 
shipped 17 tons of carbonate lead ore. 


SALT LAKE 


Big and Little Cottonwood Districts.—Output of ore in the Big 
Cottonwood district declined in 1951, owing largely to the fact that 
the smelters near Salt Lake City would not accept any carbonate 
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zinc ore from the Cardiff mine after April 13. During the remainder 
of the year all shipments from this mine were zinc-lead carbonate ore. 
The Cardiff Mining & Milling Co. reported that a total of 684 tons 
of zinc ore and zinc-lead ore was shipped from its mine in 1951; the 
ore contained 3 ounces of gold, 3,654 ounces of silver, 12,216 pounds 
of copper, 71,790 pounds of lead, and 271,238 pounds of zinc. Lessees 
worked the South Hecla and Drain Tunnel (Wasatch Mines) prop- 
erties in the Little Cottonwood district a few months in 1951 and 
shipped 203 tons of ore containing 5 ounces of gold, 2,159 ounces of 
silver, 5,061 pounds of copper, 44,634 pounds of lead, and 44,017 
pounds of zinc. Other production from the Big and Little Cotton- 
wood districts was 44 tons of lead ore from the American Metal and 
Lake Blanche properties. | 

Smelter District.—Output in 1951 comprised 4,325 tons of dump 
ore &nd 1,192 tons of smelter cleanings from the Murray smelter site 
and 2,025 tons of old slag from the Midvale smelter dump. 

West Mountain (Bingham) District.—In 1951 the West Mountain 
(Bingham) district produced 94 paren of the State gold, 67 percent 
of the silver, over 99 percent of the copper, 58 percent of the lead, 
and 53 percent of the zinc; the district total value of the 5 metals 
represented 91 percent of the State total. Output was 30,444,800 
tons of copper ore, 373,747 tons of zinc-lead ore, 32,286 tons of siliceous 
silver ore and gold-silver ore, 12,558 tons of lead ore, and 6,919 tons 
of copper precipitates. Gold, silver, and copper production in 1951 
was less than in 1950, owing mainly to a 6-day shutdown—caused 
by a strike—at the Utah Copper property. On the other hand, lead 
and zinc production was greater due to nearly continuous operations 
of the Lark and U. S. mines of the United States Smelting, Refining & 
Mining Co. 


TABLE 11.—Mine production of gold, silver, copper, lead, and zinc in West 
Mountain (Bingham) district, Salt Lake County, Utah, 1947-51, and total, 
1865-1951, in terms of recoverable metal 


Lead Zinc 
(short | (short | Total value 


Silver Copper 
(fine 
tons) tons) | 


(short 
ounces) tons) 


26, 163| 20, 446] $141, 308, 766 
130, 490, 268 


Diocese 5| 29,306, 718] 384,414) 4,816, 611 i 

IN A 6| 24,889, 134| 332, 588] 4,004, 674| 225,226) 30,672) 22,077 , 490, 
ÄER, ee ee 5} 21,405, 489| 280,155; 4,316,378] 196,101) 32,600) 22,311] 107,020, 080 
1900... ee 6| 31,405,801| 428,313| 4,903, 580| 277,655)  27,472| 10,120| 146, 083, 284 
1951... .2.2: 2.525 eins 4| 30,863,391; 407,190| 4,023,240| 270,183|  29,120| 18,286] 166, 208, 080 


Total 1865-1951.|........ 1 661,174, 183/7, 682, 695|160, 839, 021|5, 903, 799| 1, 708, 050| 578, 037|2, 404, 437, 343 
3 Figures estimated for certain years before 1901. 


In 1951 the Utah Copper Division of the Kennecott Copper Corp. 
moved about 45,000,000 tons of waste and treated 30,444,800 tons 
of ore, averaging 0.957 percent copper, in its two flotation mills at 
Arthur and Magna, compared with 41,342,160 tons of waste and 
31,037,800 tons of copper ore in 1950; the cutoff point between waste 
and ore was 0.40 percent copper. The two milling plants, which 
have a combined rated capacity of 80,000 tons of ore a day, operated 
throughout the year, except for a 6-day shutdown in August. The 
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property is not only the largest producer of copper in the State but 
in 1951 was again the largest producer of gold and silver in the State 
and the second-largest producer of molybdenum in the United States. 

In 1951 output of zinc-lead ore from the West Mountain (Bingham) 
district increased to 373,747 tons, a gain of 57,534 tons (18 percent) 
over that in 1950. This gain resulted from maximum operations 
nearly all year of the United States & Lark property of the United 
States Smelting, Refining & Mining Co., the largest producer of 
zinc-lead ore in the State. Output from both mines in 1951 comprised 
355,242 tons of zinc-lead milling ore, 32,247 tons of siliceous silver 
ore and gold-silver smelting ore, and 12,558 tons of lead smelting ore. 
Labor supply, especially experienced miners, was short during the 
summer and fall months, but an aggressive training program and 
continued mechanization underground maintained operations at both 
mines at a satisfactory level. 

Combined Metals Reduction Co. operated the Butterfield group 
at Lark nearly continuously and shipped 17,933 tons of zinc-lead ore 
to the Combined Metals custom flotation mill at Bauer and 39 tons 
of silver ore to a smelter. The milling ore contained 1,356 ounces 
of gold, 231,799 ounces of silver, 75,000 pounds of copper, 3,869,601 
pounds of lead, and 1,797,793 pounds of zinc. 

Other district production was 231 tons of zinc-lead ore from the 
National Tunnel property and 341 tons of material (zinc-lead) cleaned 
up from loading stations. 


SAN JUAN 


Vanadium Corporation of America operated its 20-ton pilot con- 
centrator in White Canyon continuously during the year on uranium- 
copper ore purchased from various operators. 


SUMMIT AND WASATCH 
PARK CITY REGION 


The Park City region, one of the most productive areas in the 
State, includes the Uintah district in Summit County and the Blue 
Ledge and Snake Creek districts in Wasatch County. Table 12 
shows the production and total value of the five metals in 1951 com- 
pared with 1947-50 and the total from 1870 to 1951. 


TABLE 12.—Mine production of gold, silver, copper, lead, and zinc in Park City 
region, Summit and Wasatch Counties, Utah, 1947-51, and total, 1870-1951, in 
terms of recoverable metal 


Num- | Ore and Gold Silver Copper| Lead Zine 


Year ber of | old tailings| (fine (fine (short (short (short eae 
mines |(short tons)| ounces) ounces) tons) tons) tons) 
Är EH 10 657, 496 | 17,052 1, 352, 748 570 10,987 | 10,956 | $7,875,999 
1948................ 10 50 19, 087 1, 703, 864 597 12,670 | 10, 320 9, 749, 007 
1949...............- 10 318,341 | 19,443 1, 061, 902 451 8, 8, 359 6, 604, 858 
1050. cic. A 12 209, 640 | 24, 125 952, 632 417 7, 538 7, 425 6, 023, 922 
EL c.c esce 12 230,607 | 18,476 1, 131, 360 470 11,719 | 10,209 9, 668, 591 
Total 1870-1951..|........ ! 16,307,755 | 659, 989 | 240, 977, 206 | 36,824 | 1,255, 719 | 390,175 | 407, 107, 598 


1 Figures estimated for certain years before 1901. 
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Owing to nearly continuous operations throughout 1951 by all 
of the principal producers in the Park City region, output of ore and 
production of each metal (except gold) were greater than in 1950. 
Output of zinc-lead ore, the chief source of metal production, in- 
creased from 120,129 tons in 1950 to 190,178 in 1951, a 58-percent 
gain. The New Park Mining Co. was the leading producer in the 
Park City region. The company reported that 88,296 tons of zinc- 
lead ore was shipped in 1951 compared with 70,480 tons in 1950. The 
ore in 1951, containing 21,087 ounces of gold, 434,219 ounces of silver, 
1,019,881 pounds of copper, 7,737,916 pounds of lead, and 10,985,330 
pounds of zinc, was treated in the custom flotation mills of the United 
States Smelting, Refining & Mining Co. at Midvale and Combined 
Metals Reduction Co. at Bauer. 

The Park Utah Consolidated Mines Co. operated its three units— 
Judge, Ontario, and Keetley—all year and shipped 55,185 tons (38,231 
tons in 1950) of zinc-lead ore to the custom flotation mill of the Inter- 
national Smelting & Refining Co. near Tooele; all ore shipped in 1951 
came from the Judge and Keetley units. The ore contained 2,118 
ounces of gold, 315,608 ounces of silver, 22,605 pounds of copper, 
9,249,384 pounds of lead, and 11,294,400 pounds of zinc. The com- 
pany announced that results of development in the Ontario mine dur- 
SE exceeded expectations in the finding of new bodies of ore on 

evels. 

The 800-ton concentrator of the Silver King Coalition Mines Co. at 
Park City operated continuously on zinc-lead ore from the company- 
owned mine in the Uintah district of the Park City region. The com- 
pany reported that 44,465 tons of ore was milled in 1951, which con- 
tained 1,260 ounces of gold, 328,000 ounces of silver, 200,000 pounds 
of copper, 8,340,000 pounds of lead, and 3,094,000 pounds of zinc. In 
addition, 1,507 tons of lead-silver ore was shipped direct to a lead 
smelter in Colorado. The mine produced only 11,418 tons of zinc-lead 
ore in 1950, as it was operated only 2% months. 

McFarland & Hullinger worked the Ontario waste dump the last 6 
months of the year and shipped 18,481 tons of siliceous ore, which con- 
tained 362 ounces of gold, 81,366 ounces of silver, 34,458 pounds of 
copper, and 108,778 pounds of lead. About 10,000 tons of current 
zinc tailings from the Silver King Coalition mill was re-treated by 
Reuben Garbett; 2,232 tons of zinc-lead ore from the Silver King waste 
dump was Se to custom flotation mills; and 730 tons of lead-silver 
ore from the Silver King Western mine was shipped direct to a lead 
smelter. Virtually all the rest of the district output (9,703 tons) was 
old tailings containing mostly silver and lead shipped from various lo- 
cations along Silver Creek. | 


TOOELE 


The most productive areas in Tooele County are the Ophir and Rush 
Valley districts. In 1951, 4 mines in the Ophir district produced 
11,395 tons of ore compared with 7,900 in 1950. This gain was due to 
increased production of zinc-lead ore from the Ophir unit of the United 
States Smelting, Refining & Mining Co. (from 1,345 tons in 1950 to 
8,167 in 1951). McFarland & Hullinger continued to operate the 
Hidden Treasure mine, but output of lead ore and zinc-lead ore de- 
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clined to 3,054 tons. Other district production was 90 tons of zinc- 
lead ore from the Mono-Kearsarge group and 45 tons of lead ore and 39 
of zinc-lead ore from the Ophir Hill mine. 

Output of ore in the Rush Valley district increased from 14,958 tons 
in 1950 to 26,343 in 1951. Zinc-lead ore produced from the West 
Calumet mine by the Combined Metals Reduction Co. increased from 
6,054 tons in 1950 to 23,420 in 1951, while that from the Honorine 
mine declined from 8,030 tons to 2,320. The ore from both properties 
contained 1,632 ounces of gold, 227,644 ounces of silver, 87,500 pounds 
of copper, 6,060,404 pounds of lead, and 1,995,070 pounds of zinc. 
Other district production was 570 tons of old tailings, containing 
chiefly gold and lead shipped by the Combined Metals Reduction Co., 
and 33 tons of zinc-lead ore produced from the Silver Eagle mine. 

The Bar X Mining Co. worked its Esther group in the Erickson dis- 
trict all year and shipped 2,876 tons of ore, which contained 10 ounces 
of gold, 464 ounces of silver, 4,866 pounds of copper, 380,554 pounds 
of lead, and 462,560 pounds of zinc. Other county production in- 
cluded 4,881 tons of old zinc slag from the International Smelting & 
Refining Co. dump near Tooele, 1,447 tons of furnace cleanings from 
its zinc fuming plant (also near Tooele), 115 tons of zinc-lead ore from 
the Ida-Desert View group in the Erickson district, 113 tons of copper 
ore from the Monocco mine in the Clifton (Gold Hill) district, 77 tons 
of zinc ore and zinc-lead ore from the Four Metals mine and 39 tons of 
lead ore from the Cannon property in the Dugway district, and 50 tons 
of lead ore from the Blackhawk claim in the Blue Bell district. 


UTAH 


American ForkWDistrict.—Jay Jacobson shipped 360 tons of old slag, 
containing principally lead and zinc, from the Yankee property and 
113 tons of lead-silver ore from the Dutchman waste dump. Other 
district production was 60 tons of lead ore from the Blue Rock (Pacific) 
mine and 11 tons of zinc-lead ore from the Floral lode. 

Tintic District.—Mines in the Utah County section of the Tintic 
district are reviewed under Juab County. | 


WASATCH 


Park City Region.—Mines in the Wasatch County section of the 
Park City region are reviewed under Summit and Wasatch Counties. 


WASHINGTON 


The Requa mine in the Harrisburg (Leeds) district was operated a 
short time in 1951 and produced 52 tons of copper-silver ore. Ken- 
tucky-Utah Mining Co. worked the Dixie-Apex mine in the Tutsagu- 
bet district most of the year and shipped 111 tons of ore containing 42 
ounces of silver, 40,726 pounds of copper, and 630 pounds of lead. 


Washington 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Richard H. Mote 


En 


GENERAL SUMMARY 


USTAINED high market prices and a brisk demand for metal 
S to meet national defense requirements stimulated mining activity 

in Washington in 1951 and resulted in all-time high production 
of ore and recoverable zinc. The output of ore totaled 1,304,495 tons 
compared with 1,279,595 tons in 1950. Zinc output—over 70 percent 
of which came from mines in Pend Oreille County—totaled 18,189 
tons, a 23-percent increase over the 1950 figure. The production of 
lead and gold, which had reached new peaks in 1950, declined 23 and 
al percent, respectively, in 1951; copper and silver production also 

eclined. 

The total value of the five metals rose to a new record high from 
$12,652,302 in 1950 to $14,030,884 in 1951, an advance of 11 percent. 
Expanded production from many of the mines, plus higher average 
prices for copper, lead, and zinc, were mainly responsible. 

Chelan remained in first place among Washington counties in 
tonnage of ore treated, and Pend Oreille County continued to lead 
in value of metals produced. 

All tonnage figures herein are short tons and “dry weight’’; that is, 
they do not include moisture. The value of the metal production 
has been calculated at the prices shown in table 1. 

Gold.—The decrease of 24,712 ounces in pole output in 1951, 
compared with 1950, reduced production of the metal in the State 
to the lowest amount since 1947. This sharp drop resulted mainly 
from declines in output from the UE major producers, listed in 
order of output: Lovitt P inne Co. Gold King mine, Wenatchee 
River district, Chelan County; Howe Sound Co Holden mine, Chelan 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! (per [Sliver ? (per| Copper 1 Lead 3 Zinc 1 
fine ounce) | fine ounce) |(per pound) |(per pound)|(per pound) 


AAA || AO | AAPP | SG PP | mmm mao 


AAA P P P PI 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1047 for 
calculating purposes). 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 
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Lake district, Chelan County; and Knob Hill Mines, Inc., Knob Hill 
mine, Ferry district, Republic County. These three properties 
produced nearly 98 percent of the State total gold in 1951. 
Silver.—The Knob Hill mine (gold ore) continued to be the leading 
silver producer in Washington in 1951, followed by the Holden mine 
(zinc-copper ore). Other important silver producers in 1951, in order 
of decreasing output, were the Gold King mine (gold ore); the 
Anaconda Copper Mining Co. Bonanza mine (lead ore), Bossburg 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Wash- 
ington in 1951, by months, in terms of recoverable metal ! 


Gold Silver Copper Lead Zinc 
Month (fine (fine (short (short (short 

ounces) ounces) tons) tons) tons) 
AN AA A est ete bus se 6, 749 33, 964 366 735 1, 674 
Lee Te EE 5, 541 25, 198 311 781 1, 449 
Mar MM MEHR 6, 625 28, 830 304 814 1, 663 
ADU A ween sees teeters. 3, 280 17, 903 98 607 1,376 
MBy. ai e 5, 469 26, 2 260 627 1, 428 
TT 7, 635 30, 123 346 560 1, 515 
QU ee Ses ee Sen A Lu eumd 5, 710 25, 096 345 1, 477 
A ügüst ic ia i TEE 4, 444 28, 673 320 674 1, 48 
September. ...-----------------2---------2- 4, 369 23, 591 213 563 1,384 
October- eege eege eg 5, 378 28, 763 413 749 1, 603 
RA EE 7, 069 40, 402 516 715 1, 463 
RINNEN 5, 126 26, 213 507 677 1, 609 
Total doi dci 67, 405 334, 943 4, 089 8, 002 18, 189 


1 Mine production comprises ore, gravel, or other mineral material sold or treated and metal recovered as 
natural gold or as bullion from cyanidation or amalgamation and the estimated recoverable metal (or gross 
metal as indicated) contained in concentrates, ores, tailings and other mineral materials shipped directly 
to smelters or sold to ore buyers within the year. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Washington, 
1947-51, and total, 1860-1951, in terms of recoverable metal ! 


Mines producing | Material |Gold (lode and placer)| Silver (lode and placer) 


AO sold or 
Year on 2 ii 
shor e 
Lode Placer tons) ounces Value 
1047... coss talles 25 6| 676,170 34, 9651$1, 223, 775 
1048... onc nurum 30 1 974, 257 70, 075} 2, 452, 625 
1040... A cee 29 3| 1,012, 198 71, 994] 2, 519, 790 
1950 ERES 27 6| 1, 279, 595 92, 117| 3, 224, 905 363, 656 329, 127 
105]: cite iia cae 29 1| 1,304, 495 67, 405| 2,359, 175 334, 948 303, 145 
1860-100 MA E orae (3) 2, 515, 226/66, 788, 233| 14, 555,897) 10, 671, 637 
Copper Lead Zinc 
Year Short Shori Pm Total value 
or or or 
tons Value tons Value tons Value 

AAA 2, 240 $940, 800 5,359| $1, 543, 392 13,800| $3,339,600] $7, 313, 398 
1948 o Ee 5,665] 2,458,010 7,147| 2,558,626 12,638|  3,361,708| 11,171, 715 
lr WEE 5,275| 2,078,350 6, 417| 2,027,772 10, 740 , 663, 520} 9,613,307 
1050: eebe 5,057| 2,103,712 10,334| 2,790,180 14,807| 4,205, 188| 12,652,302 
105l. c ER 4,089| 1,979,076 8,002| 2,768, 692 18,180| 6,620,796) 14,030, 884 
1860-1951..............- 101, 252| 30, 261,057)  113,022| 21,835,686,  :207,989| 42,569, 460| 172, 126, 073 


! Includes recoverable metal content of gravel washed (placer operations), ore milled, and ore shipped to 
smelters during calendar year indicated 


2 Does not include gravel washed. 3 1860-1903: figures not available; 1904-51, 17,772,143 tons produced. 
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TABLE 4.—Gold produced at placer mines in Washington, 1947-51, by method 
of recovery 


dis MA Gold recovered 
es ea 
Method producing | (cubic 


yards) |Fine ounces| Value 


o | ce eG smt || AAA | A TD 


Dragline dredges 
AAA A A 1 3, 500 14 $490 
|o RA NA E A ARA ee A EE 
Nonfloating washing plants: ! 
¡E Y AAA AAN A AE 3 4, 700 56 1, 960 
! Eer 1 2, 900 10 350 
EE 1 , 000 31 L 085 
NOG A EE 1 5, 100 13 4 
Small-scale hand methods: 
Me A A ie US E S 2 400 7 245 
AI EA A, RUE AO AAA EE 
1949- EE 3 400 10 350 
US a a 5 1, 033 8 280 
1153 rM NEEDED CM AAA AAN A lence eben 
Grand total placers 
Eeer A A E 6 8, 600 77 2, 695 
e EE 1 2, 900 10 3 
lr AA A eee en DE 3 400 10 3 
Eels RS A O REL DE mE EE 6 9, 033 39 1,365 
195] A A EE 1 5, 100 13 4 


1 Includes all placer operations using a power excavator and washing plant, both on dry land; an outfit 
with a movable washing plant is termed a ''dry-land dredge.” 


district, Stevens County; and the Pend Oreille Mines & Metals Co. 
Pend Oreille mine (zinc-lead ore), Metaline district, Pend Oreille 
County. These five mines supplied nearly 90 percent of the State 
total silver. 

Copper.—A decline in the output of copper ore at the Holden 
mine was the principal factor in the 19-percent drop in Washington 
copper production in 1951. However, despite the smaller ore output, 
the Holden mine continued to rank first among the State’s copper 
producers and was followed by the Alder Gold-Copper Co. Alder 
Group mine in Methow district, Okanogan County. These two 
properties produced over 99 percent of the State copper in 1951. 

Lead.—Production of lead in Washington in 1951 decreased 2,332 
tons or nearly 23 percent from the record high total of 10,334 tons 
produced in 1950. This decrease was due mainly to sharp drops 
in lead production at the Grandview and Bonanza mines. The 
following mines, ranked in order of decreasing output, were the leading 
lead producers in the State in 1951: Pend Oreille, Grandview, 
Bonanza, and Deep Creek. These four properties supplied 98 percent 
of the State total lead in 1951. 

Zinc.—Recoverable zinc production in Washington in 1951 advanced 
nearly 23 percent over the 1950 output and attained the highest 
level in the State’s mining history. A greatly increased output 
at the Deep Creek mine and a substantial gain at the property of the 
Pend Oreille Mines & Metals Co. were the principal factors in estab- 
lishing the new record output. The leading zinc-producing mines, 
in order of rank, were: Grandview, Pend Oreille, Deep Creek, and 
Holden. These four properties produced over 98 percent of the 
State total zinc in 1951. 


1610 MINERALS YEARBOOK, 1951 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1951, by counties, in terms of recoverable metal 


Mines producing Gold (loas and 


Silver (lode and 
placer placer) 


County 


Fine 
ounces Value 


I | ¿A O | A | A PX | oT rr ttt 


A —M——— À—— 113,155 | $102,411 
13 455 2 


EUR 
- e e e see me Re. eem m. 


—— Lagere regen a | a—MÁ —— |————— 


Copper Lead Zinc 
County (q lA LEE AS na 
Pounds Value Pounds Value Pounds Value 
helan...............- 7, 864, 700 |$1, 003, 257 13, 500 $2,336 | 3,758,800 | $684,102 | $4, 318, 136 
Garfield. uioloscoculreveiiesrelvczwtersawlessexc GE ME sen EET 45 
King- ivo 2, 000 E A AAA AO WEE 
Okanogan............. 266, 500 64, 493 101, 000 17, 473 15, 200 2, 706 145, 914 
Pend Oreille.......... 80, 000 8, 930 | 10, 407, 800 | 1,810, 020 | 25, 505,400 | 4,641,083 | 6, 483, 614 
Stevens............... 2, 700 653 | 5,421,600 937, 937 | 7,098,500 | 1,201,927 | 2,270, 594 
Other counties !....... 5, 200 1, 259 100 17 100 18 811, 563 
Total........... 8,178,000 | 1,979,076 | 16,004, 000 | 2, 768, 692 | 36,378,000 | 6, 020, 796 | 14, 030, 884 


1 Includes Ferry, Kittitas, and Whatcom Counties, for which Bureau of Mines is not at liberty to publish 
separate figures. 


MINING INDUSTRY 


Washington's mining industry in 1951 was highlighted by expanded 
activity in mining and development, stimulated largely by the sus- 
tained high level in the market prices of copper, lead, and zinc and a 
strong demand for metals to support the Nation's defense program. 
Although production was curtailed somewhat by labor shortages 
reported in several operating areas and the Nation-wide mine, mill, 
and smelter labor strike from August 27 to September 7, ore output 
&dvanced to & new record high level. As compared with 1950, zinc- 
lead ore production rose 47 percent, while the outputs of gold, lead, 
zinc, and zinc-copper ores decreased. 

Field teams of the Defense Minerals Administration (Defense 
Minerals Exploration Administration after August 28, 1951, as a 
result of an Executive order), made up of Bureau of Mines engineers 
and geologists of the Geological Survey, examined a number of 
Washington mining properties for eligibility under the Federal 
Government program of assisting in the exploration of unknown or 
undeveloped sources of strategic and critical minerals and metals. 
As a result of this activity, nine exploration contracts totaling $307,646 
were approved for properties producing copper, lead, and zinc. 

Field work for a Bureau of Mines report of investigations on the 
Sunset copper deposit in the Index district, Snohomish County, was 
completed in February 1951. Results of exploration by diamond 
drilling are described in a report scheduled for publication in 1953. 


WASHINGTON—GOLD, SILVER, COPPER, LEAD, AND ZINC 1611 


TABLE 6.—Mine production of gold, silver, copper, lead, and zincin Washington 
in 1951, by class of ore or other source material, in terms of recoverable metal 


N aor Gold | Sil i 
um- | sold or o ver | Copper Lead Zinc 
is mines | (short | ounces)| ounces) | Pounds) | (pounds) | (pounds) 
tons) 

Ore: 
Dry gold................... 8 103, 351 | 46,045 | 173, 505 4, 800 100 100 
Dry sllver.................. 1 Se A 22 AAA PA EE 
Total I croco euuezess 9 103, 354 | 46,045 | 173, 527 4, 800 100 100 
Copper..................... b 17,064 | 1,361 2, 365 264, 100 |------------|--.-------- 
A 0-20. -----.- 4 14, 684 |........ 44, 402 6,930 | 3,611, 400 58, 520 
A E 1 2, 688 |........ 185 Lesben 10, 440 380, 960 
Zinc-copper...............- 1 550, 630 | 19, 953 | 79,312 | 7, 864, 700 13,500 | 3,758,800 
Zinc-lead................... 9 616, 175 83 | 35,145 37, 470 | 12, 368, 560 | 32, 170, 620 
dp BEE 20 | 1,201, 141 | 21,347 | 161, 419 | 8, 173, 200 | 16, 003, 900 | 36, 377, 900 
Gravel (placer operations)...... D DEE 13 v.d PAS AA ES 
Total all sources.......... 30 | 1,304, 495 | 67,405 | 334, 948 | 8, 178, 000 | 16, 004, 000 | 36, 378, 000 


METALLURGICAL INDUSTRY 


Of the 1,304,495 tons of lode material sold or treated in 1951, 
1,248,019 tons (96 percent) went to mills and 56,476 tons (4 percent) 
to smelters compared with 97 and 3 percent, respectively, in 1950. 

The 12 flotation mills and 1 gravity-concentration mill that treated 
ores from Washington mines in 1951 had daily capacities ranging 
from 25 to 2,000 tons. The 2,000-ton mill was that of the Howe 
Sound Co., Chelan Division, in Chelan County. The name and 
location of all the mills and the source of the ore treated are given in 
the following review by counties and districts. 

New milling plants were being constructed during the year at 
several mining properties in the State. Erection of a 1,000-ton 
zinc-lead concentrator was begun by the American Smelting & Re- 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1951, by method of recovery and type of material processed, in terms of 
recoverable metal 


Gold Silver 
Copper Lead Zinc 
onn oA) (pounds) | (pounds) | (pounds) 


Method of recovery and type of material 
processed 


Lod R S 
Cyaníidation............................... 2, 659 27. 208 | AA EE, e 


eS | m c | Qro 


Total recoverable in bulllon. ............ 2, 668 27,211 AAA PA EE 
Concentration and smelting of concentrates..| 38,208 | 272,117 | 8, 174,865 | 15,987, 900 | 36,373, 140 
Direct smelting 1.......................... 26, 516 35, 618 8, 136 16, 100 4, 860 

A A A A Dade dac es 13 2 A O A nds 

Grand tofaál.. cuu -00-5 cesses esas RE ae ele 67,405 | 334,948 | 8,178,000 | 16, 004,000 | 36, 378, 000 


1 Comprises ore only. No old tailings, etc., processed in Washington in 1951. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore treated at mills 


E in | Concentrate shipped to smelters ! and recoverable metal 


Ore 
treated 


ay Gold | Silver por Gold | Silver | e Lead Zin 
ons opper e 
(fine (fine | trate (fine (fine 
ounces)| ounces) (short ounces)| ounces) | (Pounds) | (pounds) | (pounds) 
ons 


BY COUNTIES 


Chelan..........| 550, 641 3 2 | 21,204 | 10,959 | 79,314 | 7, 864, 700 13, 500 | 3, 758, 800 
Okanogan....... 18,000 | AAA RES ESS 1,646 | 1,350] 14,804 268, 400 100, 600 16, 050 
Pend Oreille..... 510, 207 DE 31, 016 30 | 22,896 36, 900 |10, 467, 800 |25, 505, 400 
Stevens.......... 122, 324 |........|..-....- 10, 570 2| 42, 598 2, 005 | 5, 406, 000 | 7, 003, 890 
Other counties?..| 46,847 | 2,665 | 27,209 | 1,135 | 16,858 | 112, 415 4,800 A VE 
Total: 1951.|1, 248, 019 | 2,668 | 27,211 | 65, 571 | 38, 208 | 272, 117 | 8, 174, 865 |15, 087, 900 136, 373, 140 
1950.|1, 235, 765 | 5,860 | 37,285 | 65,351 | 54, 455 | 294, 291 |10, 113, 908 |20, 661, 746 |29, 612, 446 


Dry gold ......... 46,958 | 2,668 | 27,211 | 1,136 | 16, 864 | 112, 417 4; 800 A A 
Copper.......... 17; 020-1. escis emuncs 1, 64 1, 359 2, 21 A DE 
DONG AA 14, 672 A PA 3, 164 |........ 44, 207 , 930 | 3, 599, 900 57, 700 
PANG A 2,088 | A ER 336 |........ ee 10, 440 389, 960 
Zinc-copper...... 550, 530 |........|]........ 21,203 | 10,953 | 79,312 | 7, 864, 700 13, 500 | 3, 758, 800 
Zinc-lead........ 616, 151 |........].-...... 38, 184 32 | 33,771 37, 370 |12, 364, 060 |32, 166, 620 

Total 1951. [1, 248, 019 | 2,668 | 27, 211 | 65, 571 | 38, 208 | 272, 117 | 8, 174, 865 |15, 987, 900 |36, 373, 140 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS! 


Dry g0ld EE 1, 136 | 16, 864 | 112, 417 4,800 AA E 
CODDOI eebe 18, 906 | 21,128 | 78,813 | 8,057,635| — 550 |.......... 
TANG A A deu qae uud 11, 348 1 | 68, 139 156 |15, 308, 970 334, 
AE 34, 174 214 | 10, 690 100, 274 670, 920 |36, 037, 549 
A EE 7 1 2,098 |....--...-- , 
RN Le 65, 571 | 38,208 | 272, 117 | 8, 174, 865 |15, 987, 900 |36, 373, 140 
reene 65,351 | 54,455 | 204, 291 |10, 113, 908 |20, 661, 746 |29, 612, 446 


7, 
5 201, 005 1..........- 


B. For ore shipped directly to smelters 


Recoverable metal content 


Copper | Lead Zinc 
ounces) ounces) (pounds) (pounds) (pounds) 


BY COUNTIES 


AAA scenic 56, 379 26, 496 33, 80D A E T 
KEINE... tos vs wedge dr i 31 2 57 2,000 A PA 
A EE EES 44 1 1, 568 635 15, 600 4, 610 
Other counties ?.......... 2l. LLL sss s 22 17 154 500 500 250 
Total: IL as 56, 476 26, 516 35, 618 3, 135 16, 100 4, 860 

AA A vee 43, 830 31, 763 32, 120 92 6, 254 1, 554 

BY CLASS OF ORE 

Dry GOW vad osetia ida 56, 303 26, 513 83, 877 |.......... 100 100 
Dry SUVer... e CREE Ni EE d BI AE WEE AA 
In a aa 44 2 150 a, 080" O Ee 
TORO E oe rs cL se we ra oem eae 12- eee ae ee 195 |.......... 11, 500 60 
Zine-lead................ ccc e e eee eee 24 1 1, 374 100 4, 500 4, 000 
Total 1051. ias 50, 476 26, 516 35, 618 3, 135 16, 100 4, 860 


! Excludes concentrates treated only by amalgamation and/or cyanidation. 
2 Includes Ferry and Kittitas Counties, for which Bureau of Mines is not at liberty to publish separate 


gures. 
3 Includes Okanogan and Whatcom Counties, for which Bureau of Mines is not at liberty to publish 
separate figures, 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1951, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Quantity Gross metal content 
shipped or 
Class of material treated Gold Silver 
(short fine fine Copper Lead Zine 
tons) ounces) | ounces) (pounds) | (pounds) | (pounds) 
ORE TREATED AT MILLS 
Dry CO tatoo 46, 958 22,514 | 174, 338 5, 500 AA A 
¡II A 17,020 1, 452 2, 440 288, 900 SO AA 
O Rd 14, 672 |.......... 49, CA 11,500 | 3, 880, 904 83, 577 
Zinc-copper.......................| 560,530 | 24,205 | 117,437 | 8,543,020 26,114 | 5,323, 436 
AT 616, 151 38 36, 531 45, 785 | 13,189,448 | 39, 098, 742 
Total: 1051................- 1, 248, 019 48,209 | 380,446 | 8,894,705 | 17,111,526 | 45,005, 755 
kr EE 1, 235, 765 69,507 | 471,060 | 10,981,021 | 24,004, 722 | 35, 214, 573 


Dry gold.................. ae 1, 126 16,864 | 112, 417 4904 A | Ser eR ETE 
——— ——PÓMPIÀG 18, 906 21, 128 78,813 | 8,300,615 996 |............ 
m A A E dem 11, 348 1 68, 139 14, 164 | 15, 673, 233 422, 231 
A A ER 34, 174 214 10, 690 105, 416 700, 700 | 38, 906, 447 
Zinclead. costas caen 7 1 2,058 |-...--..---- 7, 640 1, 212 
Total: 1951................. 65, 571 38, 208 | 272,117 | 8,431,179 | 16,282, 565 | 39, 329, 890 
LEE 65, 351 54, 455 | 204,201 | 10, 441, 468 | 21, 036, 058 | 30, 618, 228 


fining Co. at its Van Stone property in Stevens County, and the Pend 
Oreille Mines & Metals Co. expected to complete a second 800-ton 
milling unit early in the second quarter of 1952 at its property in Pend 
Oreille County. Development of the Advance and Iroquois mines in 
the Northport district, Stevens County, by Mines Management, Inc., 
included construction of a 50-ton pilot concentrator. 

Most of the ore and concentrates treated in 1951 at the Tacoma 
electrolytic copper smelter and refinery of the American Smelting 
& Refining Co. came from Washington mines. Other markets for 
Washington ores and concentrates during the year included the Bunker 
Hill & Sullivan Mining & Concentrating Co. lead smelter and refinery 
at Bradley, Idaho; the American Smelting & Refining Co. lead smelter 
at East Helena, Mont.; the Anaconda Copper Mining Co. electrolytic 
zinc plant at Anaconda, Mont.; the American Zinc Co. of Illinois zine 
plants at Fairmont City and Monsanto, Ill.; the Sullivan Mining Co. 
electrolytic zinc plant at Kellogg, Idaho; and the Consolidated Smelt- 
ing & Refining Co. lead and zinc plants at Trail, British Columbia. 
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TABLE 10.—Mine production of gold, silver, copper, lead, and zine in Wash- 
ington in 1951, by county and district, in terms of recoverable metal 


Mines Gold | Silver 
producing Gn Node une e Ss mondi 
shor an an opper | Lead e o 
County and district tons) placer) placer)! (pounds)| (pounds) | (pounds) | value 
e e 
Lode | Placer ounces) | ounces) 
Chelan county 
Chelan Lake....... Mis dos 550, 5301 19, 953| 70, 312/7, 864, 700 13, 500| 3, 768, 800/$3, 359, 831 
Peshastin Creek... 8|....... r6 rA E] r7 +] A AAA AA 460 
Wenatchee......... Miri 56, 378| 26,492] 33,838|.........]|.......... |... .....-- 967, 845 
Garfield County: 
Snake River.........]...... I nana 18 ZI O AAA s meatu 457 
King County: Taylor 
River................ ) ee 31 2 57 MAA A 606 
Okanogan County: 
Concully.......... liie j| pe 90 1 1 201 
Loomis-Oroville- . . lliezezs 1, 000|........ 12, 822 0,100| 100,600 15, 050 33, 224 
ethow........... Misas 17,000} 1,369) 2,072) 260,300|........-..|.......-.. 112, 433 
Myers Creek. ..... j| A A IS 
espelem.......... Mess 8 a EA 22 PTEE sene récclk AR Sec e 20 
Pend Oreille County: 
Metaline. ........... 4|......- 610, 207 30| 22,896]  36,900|10, 467, 800/25, 505, 400| 6, 483, 014 
Stevens County: 
Bossburg (Clug- 
ston Creek)...... lee 14, 932 1| 33, 803 1, 300] 3, 536, 300 90, 500} 661,005 
Northport (Alad- 
din)..... Seele EE 107, 208|........ 4, 551 1,200| 1,873, 100| 6, 992, 300| 1, 601, 054 
Old Dominion..... | ee 223 2| 3,810|......... 12, 200 15, 700 8, 485 
Springdale......... Wises cee +] ee 2 200 AA A 0 
Other counties 2_...... 4|....... 46, 801| 19, 539| 139, 665 5, 200 100 100| 811, 563 
Total... cuc 29 UL, 304, 495| 67, 405| 334, 94818, 178, ml 004, 000/36, 378, 000/14, 030, 884 


1 Source of silver: 334,946 ounces from lode mines and 2 ounces from 1 placer mine. 
2 Includes production from Ferry, Kittitas and Whatcom Counties, for which Bureau of Mines is not at 
iberty to publish separate figures. 


REVIEW BY COUNTIES 
CHELAN 


In Chelan Lake district, the Howe Sound Co. operated its Holden 
mine and 2,000-ton concentration mill throughout the year but at a 
reduced rate compared with 1950. Production was curtailed during 
April and May, when an underground bulkhead broke and lower 
levels of the mine were flooded. A strike in August and September 
also contributed to the decline in production. A total of 550,530 tons 
of zinc-copper ore was treated in 1951; its gross metal content was 
24,205 ounces of gold, 117,437 ounces of silver, 8,543,020 pounds of 
copper, and 5,323,436 pounds of zinc. 

Development of the Polepick mine, in Peshastin Creek (Blewett) 
district, by the Calton Mining Co., lessee, yielded 20 tons of gold ore, 
which was treated in the company 25-ton gravity-concentration mill. 
The Lovitt Mining Co., Inc., operated the Gold King mine, in Wenat- 
chee district, throughout 1951 and shipped 56,378 tons of siliceous 
gold ore containing 26,492 ounces of gold and 33,838 ounces of silver 
to a smelter. — 


Knob Hill Mines, Inc., operated its mine and 400-ton flotation- 
cyanidation mill, in Republic (Eureka) district, on gold ore during all 
of 1951; it treated about 16 percent less ore than in 1950. 
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GARFIELD 


The only production was in Snake River district, where Sheldon 
Bowers operated a %-cubic yard dragline shovel and nonfloating wash- 
ing plant on the WaWaWai placer property until March; activity was 
discontinued at that time owing to exhaustion of gold-bearing gravel. 
A total of 5,100 cubic yards of material was washed during the period 
of operation, which yielded 13 ounces of gold and 2 ounces of silver. 


KING 


The Northwestern Realty Co. operated the Rainy mine, in Taylor 
River district, during part of the year and shipped 31 tons of copper 
ore to a smelter. This was the only production in the county. 


OKANOGAN 


Kaaba Silver-Lead Mines, Inc., Loomis-Oroville district, operated 
its Kaaba mine and mill for 9 months in 1951; it shipped 100 tons of 
lead concentrate recovered from the treatment of a quantity of lead 
ore in the company 300-ton sink-float-flotation mill. The Alder 
Group, in Methow district, was worked by the Alder Gold-Copper 
Co. and 1,546 tons of copper concentrates containing 1,359 ounces of 
gold, 2,072 ounces of silver, and 268,202 pounds of copper recovered 
in the company 250-ton flotation mill were shipped to a smelter. 
small quantity of gold ore was shipped to a smelter from the Grey 
Eagle mine, in Myers Creek district. 


PEND OREILLE 


All county production was in the Metaline district, where the 
American Zinc, Lead & Smelting Co. operated its Grandview mine 
and 750-ton flotation mill at capacity throughout 1951, except for a 
short period when the property was idle as a result of the industry- 
wide strike. During the year the company began to develop the 
Lead Hill property, approximately 15 miles from the Grandview mill, 
and a small tonnage of lead ore, mined by open-pit methods, was 
trucked to the mill for treatment in the latter part of 1951. 

The Sullivan Mining Co., under an operating agreement with the 
Metaline Mining & Leasing Co., began to develop the Metaline Con- 
tact mine. From 3,556 tons of development ore, milled in the Jose- 

hine mill of Pend Oreille Mines & Metals Co. in October, 20 tons of 
ead concentrates and 72 tons of zinc concentrates were recovered and 
shipped to smelters. 
he Pend Oreille Mines & Metals Co. operated its Pend Oreille 
mines throughout 1951. The scarcity of skilled miners in the area 
prevented the production of enough ore to keep both of the company 
mill units in continuous operation, however; as a result, the 600-ton 
Josephine mill was shut down for several weeks during the year. 
Construction of the second 800-ton flotation mill unit of the company 
projected 2,400-ton mill was in progress in 1951, and the unit was 
expected to begin operation in the second quarter of 1952. Ore 
treated in 1951 totaled 273,580 tons, an increase of 87,383 tons over 
the 186,197 tons milled in 1950. Lead concentrates produced totaled 
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3,999 tons and contained 11,877 ounces of silver, 5,799,144 pounds of 
lead, and 178,958 pounds of zinc; 11,166 tons of zinc concentrate pro- 
duced contained 4,164 ounces of silver, 246,770 pounds of lead, and 
12,771,626 pounds of zinc. 


STEVENS 


The Bonanza mine, northwest of Colville, Bossburg (Clugston 
Creek) district, was in operation throughout 1951. On February 9 
the Anaconda Copper Mining Co. obtained a purchase option from 
the Bonanza Lead Co. and operated the property the rest of the year. 
About 13,700 tons of ore (20,000 tons in 1950) was milled in the 
100-ton flotation mill at the mine, and 3,064 tons of lead concentrate 
was shipped to a smelter. 

Lessees operating the Silver Trail mine of the Silver Trail Minin 
Co., in the same district, milled 600 tons of zinc-lead ore and recovere 
7 tons of lead concentrates and 15 tons of zinc concentrates containing 
1,614 ounces of silver, 282 pounds of copper, 8,882 pounds of lead, 
and 12,238 pounds of zinc. Zinc-lead milling ore was produced from 
the Young America mine. The property was operated during the 
middle of the year by Young America Mines, Inc., and by the Bonanza 
Lead Co. during the latter part of 1951. A total of 20 tons of lead 
concentrate and 35 tons of zinc concentrate was produced and shipped 
to smelters. 

In Northport (Aladdin) district, the Admiral mine of the Admiral 
Consolidated Mining Co. was operated by lessees until September 
and then by the company throughout the remainder of the year. 
In all, 336 tons of zinc concentrates, containing 135 ounces of silver, 
10,866 pounds of lead, and 406,166 pounds of zinc was recovered and 
shipped to a smelter. The Goldfield Consolidated Mines Co. operated 
its Deep Creek mine throughout 1951 and treated over four times 
as much ore in the company 300-ton flotation mill as was milled in 
1950. The Gladstone Mountain Mining Co. worked its Gladstone 
Mountain mine during part of the year and shipped 5 tons of lead 
ore to a smelter. 

The Pioneer Mining Co. began open-pit mining at its Long Shot 
property, in Old Dominion district. A total of 23 tons of ore, con- 
taining 1 ounce of gold, 1,284 ounces of silver, 4,130 pounds of lead, 
and 4,881 pounds of zinc, was shipped to a smelter. A small quantity 
of ore milled during the year yielded 18 tons of zinc-lead and zinc 
concentrates. 

WHATCOM 


In Glacier district, development on the Glacier mine by the Glacier 
Mining Co. during part of the year yielded 4 tons of copper ore, 
which was shipped to a smelter. alter Gourlie operated the Golden 
Arrow Group, in Slate Creek district, for 44 months in 1951 and shipped 
10 tons of gold ore to a smelter. 
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W yoming 
Cold, Silver, Copper, and Lead 


(MINE REPORT) 
By A. J. Martin 


4e 


YOMING output of gold in 1951 was 9 fine ounces valued at 
$315 and that of silver 2 fine ounces valued at $2, all produced 
in Fremont County in July. No gold or silver was produced 

in the State in 1950. No copper has been recovered from Wyoming 
ores since 1946 and no lead since 1945. No Wyoming output of zinc 
has been recorded. 

In 1951 the White Horse Mining Co. shipped 10 tons of ore from the 
Diana group of gold mines in the Atlantic City district, Fremont 
County. At the Copper King property in the Silver Crown or Hecla 
district in Laramie County 22 miles west of Cheyenne, Henry E. 
Ferguson and Patrick W. Dinneen, Sr., cleaned out 157 feet of shaft 
and reopened a 600-foot tunnel. 

All tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The value of production has 
been calculated at the prices shown in table 1. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1947-51 


Gold ! Silver 2 Copper 3 Lead 3 Zine $ 
Year (per fine | (per fine per (per (per 
ounce) ounce) pound) pound) pound) 
1047 A cu A sees $35. 00 $0. 905 $0. 210 $0. 144 $0. 121 
A A texas 35. 00 . 9054- . 217 . 179 
A EEN 35. 00 . 9054- 197 158 124 
jb MOM PESCE 35. 00 .9054- 208 135 
1051... o E EE R GNE XR EPaV Es au. 35. 00 . 90 2 173 182 


1 Price under authority of Gold Reserve Act of Jan. 31, 1034. 
2 Treasury buying price for newly mined silver July 1, 1946, to date—$0.9050505 ($0.905 used in 1947 for 


culating purposes). 
3 Yearly average i ppl price of all grades of primary metal sold by producers. Price in 1947 includes 
bonus payments by Office of Metals Reserve for overquota production. 


Table 2 shows the annual output of gold and silver in Wyoming 
from 1947 to 1951 and the total production of gold, silver, copper, 
and lead from 1867 to 1951. 

The copper, which represents about three-fourths of the total 
value of four metals, was mined in the Copper Mountain district, 
Fremont County; Encampment district, Carbon County; Hartville 
district, originally in Laramie County, now in Platte County: and 
Laramie (Douglas Creek) district, Albany County. About 76 percent 
of the copper was mined in 1883 and 1899 to 1909. 
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The lead came from the Spring Creek district in Carbon County, 
the Hurricane district in Crook County, and the Douglas Creek dis- 
trict in Albany County; it was mined in 1932, 1934, 1935, 1942, 
and 1945. 

Although gold was produced from many localities throughout 
the State, most of the output came from placer and lode mines in the 
Atlantic City (South Pass) district in Fremont County. Gold 
has been produced in Wyoming in nearly all the 85 years from 1867 
to 1951, but cumulative output was only 80,040 ounces—over half 
of which was produced before 1890. The yearly production during 
the 43-year period from 1890 through 1932 averaged only 450 ounces, 
but with the rise in the world price of gold after the United States 
went off the gold standard in April 1933 that led to the fixing of the 
United States mint price (formerly $20.671835 an ounce) at $35 on 
February 1, 1934, the yearly output rose to an average of 2,905 
ounces from 1933 through 1937. From 1938 through 1951 the onl 
substantial production was 1,486 ounces in 1947, nearly all of whic 
came from the Carissa mine in the South Pass district. 

All the Wyoming silver output has been recovered as a byproduct 
from copper, gold, and lead ores and placer gravel. 


TABLE 2.—Mine production of gold, silver, copper, and lead in Wyoming, 1947-51, 
and total, 1867-1951, in terms of recoverable metal ! 


Gold (lode and Silver (lode 
Mate- placer) and placer) Copper Lead 
Y ear al? == 9 
a Fin Fin Short Short SEH 
ons e e or or 
ounces Value ounces Value tons Value tons Value 

1047. ............ 6,059 | 1,486 | $52,010 95 $86 osse A A coe $52, 096 
1948............- 867 115 4, 025 11 O AA AAA A ewe 4, 035 
1949 ...........- 3 1, 800 389 13, 615 21 A AA ES PS 13, 634 
Ee NE l| 9|  — 315| |. 2| ` 2l cdi Krees FE Nu 317 
1867-1951........ (4) 80, 040 |1, 900, 728 | 74, 821 |51, 914 |16, 326 ¡$5, 684, 372 14 |$1, 486 |7, 647, 500 


1 Includes recoverable metal content of gravel washed (placer operations), ore milled, and ore shipped 
directly to smelters during the calendar year indicated. 

2 Does not include gravel washed. 

3 Ore milled; recovery was 86 ounces of gold and 3 ounces of silver in amalgamation and cyanidation 
bullion and 300 ounces of gold and 18 ounces of silver in 35 tons of concentrates smelted. 

1 Figure not available. 


PART IV. WORLD REVIEW 


Mineral Production of the World, 
1950-51 
By Berenice B. Mitchell, Pauline Roberts, and Helen L. Hunt 


4e 
INTRODUCTION 


TATISTICAL tables in this chapter present, country by country, 
S the mineral production of the world in 1950-51. The tables are 

essentially a retabulation, by countries, of the 55 commodity 
world tables appearing in the various chapters of this volume. The 
figures are on a mine basis, unless otherwise indicated, except for 
cement, coke, and steel, which are measured at the processing plant. 
Coke entries are for coke made at high temperatures (over 1,000° C.) 
in slot-type or beehive ovens and exclude gashouse or retort coke. 
Figures marked with an asterisk (*) are estimates. à; 

he statistics in these tables were derived principally from ques- 
tionnaires sent, in cooperation with the United States Department of 
State, to the government of each country. Supplementary sources 
were United States consular reports, the Imperial Institute's Statis- 
tical ee of the Mineral Industry of the British Commonwealth 
and Foreign Countries, other official publications of various countries, 
the United Nations Statistical Yearbook, the Year Book of the 
American Bureau of Metal Statistics, Minerais et Métaux, business 
magazines, and company reports. Where official data were not avail- 
able estimates were often supplied by Bureau of Mines commodity 
specialists. 

For lack of comprehensive information, data for the following 
minerals are excluded: Andalusite, aplite, asphalt, boron, bromine, 
calcite (optical), calcium chloride (natural), carbon dioxide, clay, dia- 
tomite (ose uba), dumortierite, emery, garnet (abrasive), gem 
stones (other than diamonds), germanium, greensand, grindstones, 
helium, indium, iodine, kyanite, lithium, magnesium compounds (other 
than magnesite), meerschaum, mineral pigments, monazite, natural 
gas, natural gasoline, oil shale, olivine, perlite, pumice, quartz crystal, 
radium, and and gravel, selenium, sillimanite, sodium salts (other 
than common salt), stone, strontium, sulfur (byproduct), tellurium, 
thallium, topaz (industrial), tripoli, uranium, vermiculite, wollastonite, 
and zirconium. In addition, a few minor geographic areas for which 
No statistics are available are also omitted from the tabulation; it is 
believed that no significant quantities of minerals are mined in any of 
these areas. 
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NORTH AMERICA 
BRITISH WEST INDIES 
TABLE 1.—Mineral production, 1950-51, in metric tons 


Minera] ! 1950 1951 
Eer: Rent EEN 23, 369 OI 
alt: 
SEO iere, dd OE 60, 960 51, 000 
Turks and Caicos Islands. EE 60, 960 Q) 


1 The following minerals have been produced in recent years, but no current data are available: Leeward 
E EE and salt; Haiti, salt. Barbados has produced crude petroleum, but no output was recorded 
2 Data not avallable. 


CANADA 
TABLE 2.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 2 1951 Mineral ! 1950 3 1951 
Aluminum, AAA 360, 043 405, 600 || Mica (sales)...............- 1, 760 1, 328 
Antimony 3__............-- 202 591 || Molybdenum.............. 28 95 
Arsenic, white.............. 360 1,091 || Nickel...................... 112, 181 124, 527 
Asbestos (sales) £........... 794, 095 882,866 || Peat: 

Barite A 70, 013 76, 674 Agricultural use.......... 68, 215 71,538 
Beryllium concentrates..... 526 (8) qr) EET 53 18 
Bismuth, smelter  (kilo- Petroleum, crude (sales, in- 
grams) 7._............-- 86, 918 106, 140 cluding natural gasoline) 
Cadmium, smelter (kilo- (thousand barrels)...... 20, 044 48, 097 
EE 384, 828 601, 878 || Phosphate rock............. H7 AAA 
Cement, hydraulic (sold or Platinum-group metals 
used by producers) (troy ounces): 
(thousand tons)........ 2, 658 2, 687 Platinum... ............. 124, 571 154, 956 
Coal (thousand tons): Other  platinum-group 
Ek 15, 364 14, 845 a 148, 741 162, 480 
Lignite..................- 1, 999 2,017 || Pyrites, including cupreous 
Cobalt A 265 430 Dyrites..... secco cec 283, 507 (6) 
Coke (thousand tons)...... *3, 100 3,086 || Salt. ..--.------------------ 779, 132 876, 542 
Copper: Silver (troy ounces)........ 23, 221, 431 |24, 244, 949 
MING ——M 239,685 | 245,377 || Tale, pyrophyllite, and 
Smelter. ..-------------- 216, 004 223, 227 soapstone (shipments).. 29, 578 26, 478 
Feldspar (sbipments)....... 32, 248 33, 224 || Tin (long tons): 
Fluorspar.................. 58, 253 78, 870 MID8.:. coria ensure 356 155 
Fuel briquets.............. 410, 219 359, 200 Smelter. -..-------------- 356 155 
Gold (troy ounces). ........ 4, 441, 227 | 4,328,931 || Titanium concentrates: Il- 
Orapnbite nee 3, 253 1, 467 menite coreanos 3, 177 19, 235 
Gypsum..................- 3, 429, 332 | 3,563, 745 || Tungsten concentrates (60 
Iron ore (thousand tons).... 3,271 4, 297 percent WO; basis)....... 215 15 
Iron and steel (thousand Zinc: 
tons): Min@ ees 284, 153 309, 450 
Pig iron and ferroalloys.... 2, 253 2, 543 Smelter. AAA 185, 398 198, 290 
Y Sel ingots and castings.. 3, 070 3, 23 
ead: 
Ming ccoo oli 150, 317 143, 193 
SI RA 154, 551 147, 609 


1 Magnesium metal and magnesite have been produced in recent rum but no current data are available. 
Chromite, corundum, manganese ore, and mercury are produced, but no output was recorded in 1950—51. 

3 Revised figures excep for asbestos, beryllium concentrates, coke, fuel briquets, steel ingots and cast- 
ings, lead (smelter), molybdenum, phosphate rock, pyrites, and smelter tin. 

3 Includes antimony content of antimonial lead. 

4 Exclusive of sand, gravel, and stone. 

$ United States imports. 

¢ Data not available. 

? Refined metal plus bismuth content of bullion exported. 

8 Figures comprise Canadian ore processed in Canada and exported (irrespective of year when mined), 
plus cobalt content of concentrates made at Port Colborne from copper-nickel ore. However, figures ex- 
clude the cobalt recovered at Clydach (Wales) from Canadian nickel-copper ores. 

9 Includes titanium slag containing approximately 70 percent TiOs. 
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COSTA RICA 
TABLE 3.— Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 Mineral 1950 1951 
ace (troy ounces) 1........ 115 1 || Silver (troy ounces) 12...... 215 582 
KEE 8, 400 5, 445 
1 Imports into United States. 3 Including secondary. 


CUBA 
TABLE 4.—Mineral production, 1950-51, in metric tons 


Mineral ! Mineral] ! 1950 1951 
Cement,hydraulic (thousand 12 17 
tons). ....-.---------------- 6 383 || Manganese 2 79, 209 154, 091 
rca e. ebe i *156 *128 
opper, mine A gu NALE 20, 420 , 700 rrels) 
Si (troy ounces) 3.......... 59, 266 63, 500 
A un E E UE 221, 770 172, 318 


! Barite and lead (mine) have been produced in recent years, but no current. data are available. Nickel 
d but no output was recorded in 1950-51. 


figure 
3 oa into United States. 
* Natural naphtha and gas oil. 
§ Including secondary. 
DOMINICAN REPUBLIC 


TABLE 5.—Mineral production, 1950-51, in metric tons 


Mineral 


Cement, hydraulic (thousand 
tons).......................| | 70] | 104]! Rock salt................... 


2, 304 
Assesse 475) — 411 || Other salt. ................. 18, 740 
21, 208 


! Imports into United States. 


EL SALVADOR 
TABLE 6.—Mineral production, 1950-51, in metric tons 


Mineral 1051 
Gold end pa (troy ounces).. 27,097 || Belt. eseou ei rr mono: *16, *27, 200 
................---| "DU LI | °470 || Silver (troy ounces).......... S 352, 102 


GREENLAND 


Production of bituminous coal in Greenland totaled 7,000 metric 
tons in 1950 and 8,000 in 1951. Cryolite has been produced i in recent 
years, but no current data are available. 
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GUATEMALA 
TABLE 7.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 


! Native sulfur has been produced in recent years, but no current data aro avallable. Mica is produced, 
but no ond at was recorded in 1950-51. 

2 Revised figure. 

3 Imports into United States. 


HAITI 
Salt has been produced in recent years, but no current data are 


available. Bauxite is produced, but no output was recorded in 
1950-51. 


HONDURAS 
TABLE 8.—Mineral production, 1950-51, in metric tons 
Mineral 1950 1951 Mineral 1950 1951 

Antimony.................. (1) (1) Mercury (flasks)...........|...........- 11 
Gold (troy ounces)......... 36, 545 31,210 || EEN 4, 397 4, 650 
Lead, mine........-.------- 1 279 454 || Silver (troy ounces)......-- 3 3, 514, 556 | 3, 182, 254 

1 Less than 0.5 metric ton. * 

? Revised figure. 

MEXICO 
TABLE 9.—Mineral production, 1950-51, in metric tons 
Mineral! 1950 1951 Mineral! 1950 1951 

Antimony 3................. 5,868 6,824 || Lead 
Arsenic, white.............. 8, 987 12, 766 Mi ts 238, 078 225, 463 
Bismuth, in impure bars Smelter................... 230, 831 219, 107 

(kilograms)............... 263, 000 838,000 || Manganese ore. ............ 32, 400 66, 100 
Cadmium (kilograms) 3..... 689, 000 893, 000 || Mercury (flasks)........... 3, 713 8, 093 
Cement, hydraulic (thou- Petroleum, crude (thou- 

sand tons)................ 41,528 1, 615 sand barrels)............. 72, 443 77, 312 
Coal, bituminous (thou- Silver (troy ounces)........ 49, 141, 445 |43, 797, 734 

sand tons)................ 4 912 1,119 || Tin (long tons): 
Coke (thousand tons)...... 392 389 Mine... cack se crió 4 440 366 
Copper: Smelter................... 290 366 

MING et te toe oS 61, 699 67,351 || Tungsten concentrates (60 

Smelter..................- 48, 477 59, 241 percent W Os basis)....... 325 
Fluorspar (exports)......... 65, 667 66, 761 || Zinc: 
Gold (troy ounces). ........ 408, 122 304, 007 MIDO. aia 223, 530 180, 064 
Graphite. .................- 24, 626 32, 286 Smelter................... 53, 492 58, 750 
Iron ore (thousand tons).... 420 460 


Iron and steel (thousand 


tons): 
Pig fron *&................ 249 211 
Steel ingots and castings.. 4 333 *430 


! Barite, gypsum, mica, salt, and native sulfur have been produced in recent years, but no current data 
are available. Molybdenum is produced, but no output was recorded in 1950-51. 

2 Includes antimony content of antimonial lead. 

3 oe content of flue dust exported for treatment elsewhere; represent in part shipments from stocks 
on hand. 

t Revised figure. 

$ Excluding ferroalloy production, for which data are not yet available. 
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NETHERLANDS ANTILLES (CURACAO) 
TABLE 10.—Mineral production, 1050-51, in metric tons 


Mineral 1950 1951 
Au uc ru ee X 
1 Data not available. 
NICARAGUA 
TABLE 11.—Mineral production, 1950-51, in metric tons 
Mineral 1951 Mineral 1950 1951 
Cement, hydraulic (thousand A AA IN 11,172 


a 12, 289 
A ed den EM EE 1 1m Silver (troy ounces) !......... 133, 282 141, 764 


! Imports into United States, including secondary. 


PANAMA 
TABLE 12.—Mineral production, 1950-51, in metric tons 


Mineral 


Cement, hydraulic (thousand 


Gold (troy ounces). .......... 


1 Revised figure. 


TRINIDAD 


Production of crude petroleum in Trinidad totaled 20,032,000 
barrels in 1950 and 20,843,000 in 1951. 


302512—54——103 
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UNITED STATES (INCLUDING TERRITORIES) 
TABLE 13.—Mineral production, 1950-51, in metric tons 


Mineral ! 


MUST. 1681252352442: 
ANTIMONY = .ccseces 5505262. 
Arsenic, WhIbO.=2532<5=2=.5 
Asbestos (sold or used by 


Bauxite (dried equivalent). 
Beryllium concentrates 
(mine shipments). 
Cadmium, smelter: 
Metallic cadmium (kilo- 
grams) 
Cadmium 
(Cd content) 
grams) 
Cement, hydraulic (thou- 
sand 1608) BEE 
POM H 
Coal (thousand tons): 
Anthracite (Pennsylva- 
DIS EA AE AE A 
Bituminous... ss core 
ata AR E 
Cobalt (shipments)........ 
Coke, metallurgical (thou- 
sand t0n3)..2-2au aa R ED 


m compounds 
(kilo- 


SIBONGE MEAR EE 
Feldspar (sold or used)..... 
Fluorspar (shipments)....-- 
Fuel briquets: 

Briquets. .2.222a2cacaewc- 

Packaged fuel............ 
Gold, refinery (troy ounces). 
Graphite (amorphous and 

Grvstalline),. i ckonz he 
Gypsum 
Iron ore (thousand tons).... 
Iron and steel (thousand 

tons): 

Pig iron and ferroalloys... 
Steel ingots and castings *. 


2, 205 
12, 041 


38, 495 
629, 000 
1 1,355, 046 


507 


4, 021, 254 


154, 540 


39, 273 
367 


? 39, 986 
1 465, 330 
? 3. 057 
299 


65, 968 


824, 938 
914, 917 
414, 472 
273, 524 


2, 512, 907 
123, 088 
2, 288, 708 


4, 628 
7, 432, 186 
99, 619 


2 60, 210 
87, 848 


2 390, 838 
458, 171 


767, 092 
1, 878, 347 


439 


3, 680, 537 


89, 402 


42, 548 
6, 401 


38, 709 
481, 144 
2, 986 
343 


71, 967 


842, 162 
940, 416 
406, 866 
314, 813 


2, 165, 637 


108, 440 
1, 894, 726 


118, 375 
65, 805 
95, 435 


352, 135 
376, 142 


Mineral ! 


MágneSil8... ét Ae e 

Magnesium moetal.......... 

Manganese ore (shipments). 

Mercury (flasks). .......... 

Mica (sold or used by pro- 
ducers): 


Molybdenum.............. 
Nickel, refinery 9........... 
Peat, agricultural use....... 
Petroleum, crude (thou- 
sand barrels)...........-- 
Phosphate rock (sold or 
used by producers)....... 
Platinum, placer platinum 
and from domestic gold 
and copper refining (troy 
DICO Narrador i$ e 
Potassium salts (equiva- 
lent K30) 


Silver (troy ounces). ....... 
Sulfur, native (long tons)... 
Tale, pyrophyllite, and 
soapstone (sold by pro- 
ducers) 
Tantalite-columbite (mine 
shipments) (pounds)..... pe 
Tin (long tons): 
Mi E 


Tungsten concentrates (60 
percent W Os; basis) (ship- 
ments) 

Zinc: 


ant AA RUN 


28 
118, 589 


2 1,973, 574 


10, 418, 122 


37,855 


2 1, 168, 197 


946, 108 
3, 562, 738 
11, 523, 492 


42, 308, 739 
5, 192, 194 


563, 132 


14,373 


565, 513 
765, 176 


686 

176, 370 

2, 244, 529 
11, 273, 282 


36, 951 

1, 288, 489 
1, 034, 104 
4, 229, 449 
14, 102, 056 
39, 907, 257 
5, 278, 249 
577, 028 
925 


88 

31, 852 

486, 099 
(8) 

5, 693 


609, 195 
799, 800 


1 Excludes bismuth and vanadium, data for which Bureau of Mines 1s not at liberty to publish, 


2 Revised figure. 


3 Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores only 
was as follows: 1950, 826,760 tons; 1951, 844,379. 
4 Data from American Iron and Steel Institute. Excludes production of castings by companies that do 


not produce steel ingots. 


$ Figures cover lead refined from domestic and foreign ores; refined lead produced from foreign base bul- 


lion not included. 


6 Py prouet of electrolytic refining of copper. 
? Includes production from imported scrap and residues refined on toll. 
? Figure withheld in order to avoid disclosure of individual company operations. 
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SOUTH AMERICA 


ARGENTINA 
TABLE 14.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 

Cement, hydraulic (thousand Petroleum, crude (thousand 

(ONS) A ce 21,572 1, 543 barrels)... -2-0002 23, 353 24, 465 
Coal, bituminous (thousand Bilver (troy ounces).......... 1, 150, 000 | 1, 253, 879 

NIME REC RUE 1 26 *45 || Sulfur, native (long tons).....| 17,785 (5) 
Iron and steel (thousand Tin (long tons): 
tons): MIDO << carios irse ces 2 267 242 

Pig iron and ferroalloys... .. 20 28 Smelter. IA 3 253 206 

Steel ingots and castings...... 200 *250 || Tungsten concentrates (60 
Lead: percent W Os basis)......... *20 *30 

MIO ee 220, 000 220, 000 zino: 


! Arsenic, asbestos, barite, beryl, bismuth, chromite, columbite, corundum, feldspar, fluorspar, gold, 
phite, gypsum, iron ore, manganese ore, salt, talc, and vanadium have been produced in recent years, 

ut no current data are available. 

3 Revised figure. 

3 In addition, asphaltite was produced and used as solid fuel, but data on production are not available. 


4 Exports. 
$ Not available. 


BOLIVIA 
TABLE 15.—Mineral production,! 1950-51, in metric tons 
Mineral 2 1950 1951 Mineral 2 1950 1951 
Antimony...................- 8, 781 11,816 || Petroleum, crude (thousand 
Asbestos...................-.- 166 316 barrels)..................... 616 523 
Bismuth in ore and bullion Silver (troy ounces).......... 6, 566, 950 | 7, 172, 220 

(kilograms)?................ 24, 443 69,081 || Sulfur, native (long tons)..... 4, 307 9, 100 
Cement, hydraulic (thousand Tin (long tons): 

(ODS) A necu *36 33 MID ciar 31, 213 33, 132 
Copper, mine 1..............- 4,704 4, 846 TA 903 99 
Fluorspar.................... 01 88 || Tungsten concentrates (60 
Gold (troy ounces). .......... * 57,700 (6 percent W Os basis)......... 2, 461 2, 718 
Lead, mine................... 31, 203 ,032 || Zinc, mine.................... 19, 570 90, 635 
Mercury (flasks) 19 


1 All data are exports, except that those for cement, lead, petroleum, and zinc are actual production. 
2 Cobalt and salt have been produced in recent years, but no current data are available. 

3 Excludes bismuth content of tin concentrates exported. 

$ Copper content of exports.: 

$ Rev figure. 

* Data not available. 
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BRAZIL 
TABLE 16.— Mineral production, 1950-51, in metric tons 


Mineral! Mineral] ! 
Aluminütm..... uncle ema (2) Iron and steel (thousand tons): 
Arsenic, white................ Pig iron and ferroalloys.... 
BOQ 6 sk see A ceSIs ; 50 Steel SC and castings... 
EI css 00... -.-.---- Lead, smelter................- 
Beryllium concentrates (oer, Manganese ore (exports) 

ports) A scans Mica (exports) 
Cement, hydraulic (thousand Petroleum, crude (thousand 
A eda barrels) 
Cook bituminous and lignite 
(thousand tons)............ Silver (troy ounces) 
Coke (thousand tons)........ 287 236 || Tantalite concentrates (ex- 
Gr concentrates (ox- orts) (pounds) 
pha pounds)............. : Tin (long tons): 
onds (metric carats) ....| *200, 000 Min 
Feldspar..................... 
Fluorspar.................... 
Gold (roy ounoces)........... 
VDSHHE. 2 e cele ss 
Tron ore (thousand tons)..... Tungsten concentrates 


percent W Os basis) a): 


1 Asbestos, bismuth, chromite, cobalt, corundum, graphite, lead (mine), magnesite, nickel, phosphate 
rock, pyrites, and tale have been produced in recent years, but no current data are available. 

2 Data not available. 

3 Revised figure. 

4 Figure withheld in order to avoid disclosure of United States production by differences. See footnote 
8 on the United States table. 


BRITISH GUIANA 
TABLE 17.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 
AUTO EE 1, 608, 831 2, 034, 888 
Diamonds (metric Carats) cuasi dls dr 37, 462 43, 260 
Gold (troy OUNCOS) 2 ssi ooostpoessEE qaaa ee Eege 11, 800 13, 485 
CHILE 


TABLE 18.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 
Asbestos.............--.-.---- 172 (?) 
EE 1,360 (3) Manganese ore 

Cement, hydraulic (thousand Mercury (flasks) 

(OHS) SE 513 698 || Molybdenum 
Coal, bituminous (market- Petroleum, crude (thousand 

able) (thousand tons)...... 3 1, 904 1, 989 barrels 
A E (2) 
Copper: 

Mino... cies 3 362, 757 379, 726 

A ---------.--- 3 345, 460 360, 099 Other salt 
Feldspar..................... 871 (3) Silver (troy ounces) 
Gold (troy ounces)........... 3 190, 172 173,046 || Sulfur, native (long tons) 

YDSUDD. oues o e uw aES ES 65, 509 (3) Talc and soapstone 
Iron ore (thousand tons)!..... 2,976 8, 252 
Iron and steel (thousand tons): 

Pig iron and ferroalloys..... 3 100 240 

Steel ingots and castings... 3 56 190 


1 Beryl is produces but no output was recorded in 1950-51. 
2 Data not poll e. 

3 Revised figur 

4 Production o of Tofo mines. 

$ Exports. 
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COLOMBIA 
TABLE 19.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 


Cement, hydraulic (thousand Platinum, placer (troy 


eer ounces).....................| 20,445 $2, 000 
Coal, bituminous (thousand A eei oe ET 3 141, 963 162, 124 
Ste Silver (troy ounces)..........| 116, 711 130, 028 

aa troy ounces)........... Steel ingots and castings 
das (thousand tons)............ *10 *10 
Petroleum, crude (thousand Sulfur, native (long tons)..... 1, 461 2, 273 


1 Barite and mica have been produced In recent years, but no current data are available. 
2 Data not li 
3 Revised figure. 


ECUADOR 
TABLE 20.—Mineral production, 1950-51, in metric tons 


Mineral ! Mineral ! 1951 


Cements hydraulic (thousand Petroleum, crude (thousand 
Dar ze barrels) 2, 708 
Copper, mine MUSAE MEN 26 2 It 32, 756 
Gold (troy ounces)........... i Silver (troy ounces). ......... 33, 600 
Gypsum................-..-.. e. Sulfur, native (long tons) l 


1 Copper (smelter) is produced, but no output was recorded in 1950-51. 
2 Data not available. 
3 Revised figure. 


FRENCH GUIANA 


Production of gold in French Guiana totaled 12,249 troy ounces 
in 1950 and 12,056 (preliminary figure) in 1951. 


PERU 
TABLE 21.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1961 
Antimony.................. 971 1, 107 || Mercury (flasks)...........]............ 6) 
Jl? A AAA 3, 031 A AAA PAN 3 
Bismuth (kilograms): Molybdenum A AA 1 8 

Metal A 226, 851 262,655 || Petroleum, crude (thou- 

In lead-bismuth alloy..... CH NW: VE sand barrels)............. 15, 077 16, 110 
Cadmium (ktlograms)...... 1,365 !.......... A s etu id sat 66, 501 3 
Cement, h draullo (thou- Silver (troy ounces). ....... 3 18, 867, 807/14, 856, 536 

sand to na) dass auus spat 331 367 || Steel ingots and castings 
Coal, bituminous and an- (thousand tons).......... *10 *10 

thracite (thousand tons).. 196 *235 PAT native (long tons)... 98 *1, 000 
Sopper: Tin (l ong tons): 

EE 29, 930 32, 274 Mine € ......0 0-0... .-.-- 8 38 86 

Smelter................-.- 8 23, 227 2A, 316 Smelter 5................- 38 80 
LAO A PA (3 Tungsten concentrates (60 
Gold Arey ounces)......... 8 147, 058 141, 711 percent W O; basis)....... 3 516 770 
Oepeum.. 81, 917 16,927 || Vanadium.................. 436 2400 
Led | Zino: 

Mid aid 3 62, 118 82, 350 MiG m" rias 3 87, 879 105, 900 

Smelter................... 3 31, 603 44, 247 Smelter................... 1, 262 870 


t Arsenic and graphite have been produced m ferent years, but no current data are avallable. Coke is 
produced, but no output was recorded in 1950-51 

2 Data not available. 

3 Revised figure 

$ Minor constituent of other base-metal ores. 

$ Tin content of dross. 
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SURINAM 
TABLE 22.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 
¡A II A A ee 2, 080, 657 2, 071, 330 
Gold (te OUDCON) Lco oa acad ceqesueds E e 4, 546 6, 494 

URUGUAY 


TABLE 23.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
Cement, hydraulic (thousand 1 1 
(ONS) E A 305 681 959 
Feldspar..................... 710 


t Graphite is produced, but no output was recorded in 1950-51. 


VENEZUELA 
TABLE 24.—Mineral production, 1950-51, in metrio tons 


Mineral 1950 1951 Mineral 1950 1951 
Asbestos...................... 190 260 || Gypsum !.................... 2, 050 ` 
Cement, hydraulic (thousand Iron ore (hound tons)...... 90 1, 270 

m a ee ee DNE 501 621 || M A A ewes 1, 400 (2) 
Coal? bituminous (thousand Petroleum, crude (thousand 
ns) ACER sepia 25 28 barrels)..................... 546, 783 622, 216 

Diamonds (metric carats)....| 60,389 63, 226 || 881t............ lll c lll... 56, 439 38, 920 
Gold (troy ounces) ........... 34, 462 2, 861 

t Production in Government quarries only. 

2 Data not available. 

ALBANIA 


Production of crude petroleum in Albania totaled 2,800,000 barrels 
in 1950 and 1,200,000 in 1951. Production of lignite i in Albania was 
estimated at 16, 000 metric tons in 1950; data for 1951 are not avail- 
able. Cement, chromite, and salt have been produced in recent 
years, but no current data are available. 
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AUSTRIA 
TABLE 25.—Mineral production, 1950-51, in metric tons 


1629 


— e e | mat a s | A | rc 


Mineral ! 1950 
Aluminum................-.- 17, 988 
Antimony 1................-.- 409 
y Me NR DNE RN 10, 800 
Bauxite...................... 616 
Cement, hydraulic (thousand Pics 

er ép em gen ép do e e en em en p 
Goal i inc tons): 
eet 3 183 

a es edo 3 4, 308 

DOES (thousand tons)........ 3 987 
AI ME CER DRESS 1, 635 
Smelter..........-.-...-...- 3 5, 369 

EEN 3, 802 
Fuel briquets......-.........- 45, 897 
Graphite. .................... 4, 085 
Iron ore (housed tons)...... 1,850 
Iron and steel (thousand 

tons): 
Fig iron and ferroalloys..... 3 886 
Steel ingots and castings.... 947 


Mineral ! 1950 
Lead: 
MAING rd 440 
3 ee 10, 910 
Magnesite.................-.- 543, 817 
Mercury (flasks)............. 44 
E A 368 
Io pdonum A ep 18 
| ER MERE *50, 000 
Patrol crude (thousand 
SNMP Np. 3 *10, 200 
Pyrites, including cupreous 
DIOS ca acoso toccacicadón 2, 489 
Salt: 
Rock salt..................- 1, 085 
Other salt.................. 3 327, 420 
Silver (troy ounces) .......... 18, 901 
Talc and soapstone. .......... 53, 625 
Zinc, mine.................... 2, 970 


3 Re 
4 Data not TEE blo. 


lla 
3 Proud Soviet Zone, production data for which are not available. 


BELGIUM 
TABLE 26.—Mineral production, 1950-51, in metric tons 


1 iE gold, gypsum, and phosphate rock have been produced in recent years, but no current data 


Minera] ! 


Arsenic, white ( SE Sei 
Cadmium, Amelie 


tons 
Coal, bituminous and anthra- 
cite thousand tons)........ 
peje thousand tons)........ 
popper smelter..............].-.-...... 


(5 
riquets......-.-.---.-.- 1,014,200 | 1,801, 810 


Mineral ! 


Iron ore (thousand tons) 
Iron and steel (thousand 
tons): 
Pig iron and ferroalloys..... 


Steel ingots and castings.... 
Lead, smelter $ 
Phosphate rock 
Tin, smelter (long tons) 
Zino, smelter 4 


1 Barite has been produced in recent years, but no current data are available. 


3 Revised 
$ Data pot available. 
4 Includes secondary. 


Mineral ! 


BULGARIA 
TABLE 27.—Mineral production, 1950-51, in metric tons 


Mineral ! 


Coal (thousand tons): 
Anthraci 


6, 194 


Coke (thousand tons) 
Fuel briquets................. 
Gypsum................-..... 


1 Asbestos, cement, chromite, gold, iron ore, manganese ore, salt, and silver have been produced in recent 
years, but no current data are avallable. 
2 Data not available. 
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CZECHOSLOVAKIA 
TABLE 28.—Mineral production, 1950-51, in metric tons 


Mineral ! Mineral 1 1950 1951 
Antimony occiso Iron ore (thousand tons)......| 1, 600 (2) 
Coal (thousand tons): Iron and steel (thousand 

Bituminous.. .............. tons): 

RTE 27, 506 Pig iron and ferroalloys 1, 883 *2, 000 
Coke (thousand tons) Steel ingots and castings....| ? *3,011 *3, 312 
Fuel briquets: Magnesite *173, 000 (2) 

Bituminous coal............ Petroleum, crude (thousand 

Lignite.......-.--0.--------- barrels) *292 *650 


1 Arsenic, asbestos, barite, cement, feldspar, gold, graphite, lead, mercury, pyrites, salt, silver, and zinc 
have been produced in recent years, but no current data are available. Manganese ore has been produced 
in recent years, but it is too low-grade to be classified as such. 

3 Data not avallable. 

3 Revised figure. 


DENMARK 
TABLE 29.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 195] 
Cement, hydraulic (thousand Iron and steel (thousand 
sons EE tons): 
Coal, ite (thousand tons). Pig iron and ferroalloys..... 51 33 
Fuel briquets................. Steel ingots and castings... 123 164 
DB A O 901,802 | 2.013, 932 


1 Revised figure. 
FAROE ISLANDS 


Coal has been produced in Faroe Islands in recent years, but no 
current data are available. 


FINLAND 
TABLE 30.— Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 

Asbestos, including flour..... 10, 949 (3) Lend, MIOS ani 142 136 

ement, hydraulic (thousand Motet ageet d lides (1) 

LORS). o ose mesi e ODa Sd 743 CT WEE, mtn ee d (1) 
Oo HOPED EE CM RE DE RENE] EE 0) Foar E 

opper: Agricultural use............ 7, 000 

LC DEE „600 | 227,000 || Fuel 197, 000 } 224, 000 

Smelter.....---...--.------- 13, 572 17,851 || Pyrites, including cupreous 
Feldspar..................... 8, 000 (3) yl A AA 4 162, 050 232, 546 
Fuel briquets. ................ 80, 000 80, 000 || Silver (troy ounces). ......... 115, 939 157, 275 
Gold (troy ounces)..........- 9, 465 18, 721 || Talc and soapstone........... 4, 000 (3) 
Iron and steel (thousand tons): Tungsten concentrates (60 

Pig iron and ferroalloys..... 63 102 percent W O basis). ........ 20 8 

Steel ingots and castings.... 105 188 || Zinc, mine...................- 4 *2, 100 *2, 400 


1 Beryl and gypsum have been produced in recent years, but no current data are available. Graphite is 
produced, but no output was recorded in 1950-51. 

? Data not available. 

3 Approximate production, 

4 Revised figure. 
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FRANCE 
TABLE 31.— Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral 1 1050 1951 
Aluminum................... 3 60, 715 91, 080 || Iron and 8teel—Continued 
Antimony...................- 3 355 050 Steel ingots and castings: 

Arsenic, white................ 2,454 G Franco. EEN 8, 652 9, 828 

Asbestos...........-..---.-..- 6, 080 3 A A quc Aud 2 1, 898 2, 603 

Barlle AA AA 25, 027 Lead: 

Bauxite.....................- 3 805, 228 | 1, 12A, 400 Misc ae 3 11, 459 10, 605 

Bismuth, in ore aa grams) t NOSOP 3) A eem erer 61, 236 47, 970 
admium, smelter Magnesium metal............ 1 446 875 
E AA 71, 591 84, 997 || Molybdenum................|.......... 

Cement, hydraulic (thousand EE 260, 000 260, 000 
tons): O crude (thousand 
France..................... 7, 208 8, 125 barrels)..................... 909 2, 036 
¡E AO EUN 208 Phosphate TOCK..... clle eese 78, 752 110, 000 

Coal (thousand tons): Potassium salts (equivalent 
Bituminous and anthracite: O) A dans 1, 017, 800 987, 600 

France..................- 2 50, 843 52, 968 || Pyrites, including cupreous 
AA 2 15, 091 16, 128 Dyrites..........-.......... 247, 842 280, 600 
Lignite (France)............ 3 1, 686 2, 004 || Salt: 

Coke AE tons): Rock salt and salt from 

ade 7, 012 8, 079 springs...................|2, 049, 373 i 

Lance a E TORS 8, 227 9, 766 Other salt..........-.....-..| 604, 550 430, 608 

Feldspar..................... 42, 000 66, 000 || Silver (troy ounces). ......... 549, 669 546, 550 

Beete Ee 35, 400 50,000 || Sulfur, native (content of ore) 

Fuel briquets................. 6, 307, 000 | 8, 049, 000 (long tons). ................ 14, 500 26, 000 

Gold (tray ounces). .........- 63, 015 45, 976 || Talc and soapstone........... 95, 500 120, 000 

A A 2, 100, 000 |*2, 000, 000 || Tin, mine (long tons)......... 3117 *170 
Iron ore (thousand tons) t....| 229, 983 85, 204 Tungsten concentrates (60 
Hon ag steel (thousand ; punt W Os basis)......... 3 442 765 

d iron and ferroalloys: A A 12, 419 13, 283 

e E AA 3 7,838 8, 839 Smelter..................... 71, 531 74, 600 

Saar A A sais 2 1, 684 2, 364 


1 Beryl and copper have been produced in recent years, but no current data are available. 
3 Revised figure. 

3 Data not availab! 

4 Including Moselle (Lorraine). 
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GERMANY 
TABLE 32.—Mineral production, 1950-51, in metric tons 
Mineral | 1950 1951 | Mineral 1950 | 1951 
EAST GERMANY! 
Barite..------------200--- (2) (3) Iron and steel (thousand 

Coal (thousand tons): tons): 
Bituminous and an- Pig iron and ferroalloys. 5 283 *350 
Ebert, ies... 4 8, 000 *3, 100 Steel ingots and castings 1, 155 1, 552 

Lignite....------------- *123, 000 *147, 000 || Peat ------------------ *500, 000 *500, 000 
Coke (thousand tons)..... *300 *300 || Tin (long tons): 

Fuel briquets, lignite..... 5*38, 000, 000 |*39, 500, 000 Mina. ARA *120 *120 
Iron ore (thousand tons) €. 328 Q) Keep gedet (3) *316 
WEST GERMANY? 

Aluminom. ...----------- 5 27, 840 74,136 || Iron ore (thousand tons) $. 10, 882 12, 923 

Arsenic, white (exports).. 1, 124 2 Iron and steel (thousand 

Barite..................-- 230, 269 0 331, 324 tons): 

Cadmium, smelter (kilo- Pig iron and ferroalloys. 9, 480 10, 880 
GINS) AA vols e nodes tr 70, 000 Steelingots and castings 12, 121 13, 506 

Cement, hydraulic (thou- ead: 

sand tons).............. 10, 877 12, 204 MINAS rre aee 44, 830 50, 368 
Coal (thousand tons): BISGIGE OS 118, 140 121, 524 

Bituminous and anthra- PBBL PA A E *1, 200, 000 | 12 423, 400 

e A 110, 756 118, 920 || Petroleum, crude (thou- 

¡A AAA 75, 840 83, 124 sand barrels)........... 5 8, 107 9, 681 
Coke (thousand tons)..... 27, 333 33, 626 || Potassium salts (equiv- 

Copper: ? alent AO) asar 911,600 | 1,280, 000 
AAA 1, 360 1,679 || Pyrites, including cu- 

Smelter 10................ 5 202, 500 212, 868 preous pyrites........... 525, 400 533, 530 
Feldspar..............---- 57, 899 46,095 || Salt...... ACE eee ai 2,470,000 | 2,757, 785 
Fluorspar................. 92, 520 143, 741 || Silver (troy ounces)....... 1,637,116 | 4,138, 990 
Fuel briquets: Talc and soapstone. ...... 13, 314 19, 500 

Bituminous coal........ 53,721,600 | 4,104, 100 || Tin, smelter (long tons). - 5 +375 *600 

Lignite. ................ V 14, 912, 400 | 15, 924, 400 || Zinc: 

Graphite. ...............- V6, Miner E 69, 298 72, 935 
Gypsum 11,............... è 756, 842 814, 945 Bmelter................. $ 122, 796 140, 640 


1 Aluminum, arsenic, bauxite, bismuth, cement, cobalt, copper, fluorspar, gold, lead, magnestum metal, 
manganese ore, mercury, potasslum pare pyrites, and zinc have been produced in recent years, but no 


current data are available. Nickel is produced, but no output was recorded in 1950-51. 

2 Data not available. 

3 Included with West Germany. 

4 Planned production. 

$ Revised figure. 

* Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 

? Bauxite, bismuth, cobalt, gold, magnesite, remem, and mercury have been produced in recent years 
but no current data are available. Nickel and phosphate rock are produced, but no output was recorded 
in 1950-51. Manganese ore has been produced in recent years, but 1t is too low-grade to be classified as such. 

t Includes East Germany. 

9 Approximate production. 

10 Includes scrap. 

11 Crude production estimates based on the following calcined figures: 1950, 630,702; 1951, 679,121. 

12 Including 280,959 tons for agricultural use. 
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GREECE 
TABLE 33.—Mineral production, 1950-51, in metric tons 


Mineral 1 1950 1951 
8 2, 307 4, 852 
2, 125 3, 890 
Magnesite 26, 256 63, 859 
Manganese ore 320 2, 290 
Fr including cupreous 


87,678 181, 263 

t 102, 329 82, 434 
Silver (troy ounces)... .......|.......... 64, 300 
Steel ingots and castings 

(thousand tons) *26 6 

Sulfur, native (long tons).....].......... (3 
Talc and soapstone 2, 500 2, 623 
Zinc, mine 3, 184 6, 300 


1 Molybdenum has been produced in recent years, but no current data are available. 
2 Revised fi 


3 Data not Svallable. 
HUNGARY 


TABLE 34.— Mineral production, 1950-51, in metric tons 


- Mineral! Mineral ! 1951 
¿e A Iron and steel (thousand 
Coal ot éhousand tons): tons): 
Bituminous j Pig iron and ferroalloys..... 500 *410 
dente geess eg 50 4 Steel ingots and castings....| j *1, 234 
Fuel b briquets 125, Lead, min 300 Q 
Iron ore (thousand tons) 8 Peat 8, 000 
Petroleum, erude (thousand 
barrels) ? *3, 500 


! Aluminum, antimony, arsenic, cement, copper (mine), gold, lead (smelter), manganese ore, salt, and 
silver have been produced in recent years, but no current data are available. 
2 Date not available. 
3 Revised figure. 


ICELAND 


Production of peat in Iceland was estimated to be 3,000 metric 
tons in 1950 and 2,000 in 1951. 


IRELAND i 
TABLE 35.—Mineral production, 1950-51, in metric tons 


Minera! ! 


TT EE , 600 || Fuel briouets? 240, 000 
Cement, hydraulic (thou- Gypsum...................- DC 000 
sand append MO DCN EE 
Coal, bituminous and an- Steel ingots and castings 
thracite (thousand tons).. (thousand tons).......... *16 


1 Phosphate rock has been produced in recent years, but no current data are available. 
2 Data not available. 
3 Including peat briquets. 
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ITALY 
TABLE 36.—Mineral production, 1950-51, in metric tons 


e e] As | e ro ee eee eed 


Aluminum. .................. 
Antimony....................]| 2679| 3^Gs22|| Mine 0... ---- 
Arsenic, white................ OI || Smelter..................... 
Asbestos..........----..--...- Magnesite.................... 
DARIO ada IUS 48, 142 Magnesium metal............].......... OI 
LD A 163, 433 174, 274 || Manganese ore............... 27,743 
cc smelter  (kilo- Mercury (flasks)............. 53, 346 53, 830 
EA 2 75,000 204, 000 || Peat............-.-.-----....- 2150, 000 
Cement, hydraulic (thousand 
bit Gs ea Meet hae Sie 5, 004 5, 578 ase 136 
Coal (Lhodsend tons): 
Bituminous and anthracite. 1, 030 1, 167 rl A 805, 459 898, 023 
Lignite..................... 780 864 : 
lei, PA (Y | || Rocksalt................... 717,158 746, 321 
Coke (thousand tons)........ 1, 502 2, 173 Other sa8lt.................. 651, 935 065, 652 
Copper: Silver (troy ounces).......... 2 850, 008 821, 529 
MInD6. ouo reor eee 34 172 || Sulfur native, erude (long 
Smelter..................... 3 18 60 tons) dores 209, 767 197, 382 
Feldspar..................... 14, 254 22, 630 || Talc and soapstone. .......... 2 67, 616 75, 827 
Fluorspar.................... 31, 611 40,838 || Tungsten concentrates (60 
Fuel briquets................. *10, 000 *25, 000 percent WO; basis)......... 2 6 
Gold (troy ounces). .......... 10, 674 12, 089 || Zinc: 
Graphite. .................... 8, 855 4, 486 Mine........--.------------ 2 87, 026 100, 783 
Iron ore (thousand tons)...... 442 515 || Smelter..................... 38, 119 47, 
Iron and steel (thousand 
tons): 
Pig iron and ferroalloys..... 2 573 1, 048 
Steel ingots and castings.... 2, 323 2, 992 


1 peyi, gypsum, mica, and potassium salts have been produced in recent years, but no current data are 
availab Molybdenum, nickel, platinum, and tín are produced, but no output was recorded in 1950-51. 

2 Revised figure. 

3 Data not available. 

4 In addition, the following tonnages of ground sulfur rock (30 percent ‘‘S’’) were produced and used as 
an insecticide: 1950, 15,778 tons; 1951, 22,120 tons. 


LUXEMBOURG 
TABLE 37.—Mineral production, 1950-51, in metric tons 


Mineral 1950 Mineral 1951 
Cement, hydraulic (thousand Iron and steel (thousand tons): 
du BEEN 125 Pig iron and ferroalloys.... 3, 157 
Iron ore (thousand tons)..... 3, 845 ; Steel ingots and castings.... 3, 077 


Revised fi ^" 
dc MALTA 


Production of salt in Malta totaled 1,827 metric tons in 1950 and 


3,841 in 1951. | 
NETHERLANDS 


TABLE 38.—Mineral production, 1950-51, in metric tons 


Mineral Mineral 1951 

Cement, hydraulic (thou- Iron and Steel (thousand 
sand tons)................ tons 

Coal (thousand tons): Pig tron and ferroalloys... 525 
Bituminous.............. Steel ingots and castings.. 552 
Lignite..--..------------- 1 Peat 641, 900 

Coke dera tons)...... 

Fuel briquets 4, 942 
Bi ous coal.........- *473, 000 
Lignite................... 1 56, 500 72,700 || Tin, smelter (long tons).... 20, 977 

Zinc, smelter 22, 605 


! Revised figure. 
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NORWAY 
TABLE 39.—Mineral production, 1950-51, in metric tons 


1635 


Mineral ! Mineral ! 1950 
Aluminum................... Magnesium metal............ (3) 
papm concentrates.......Í.......... Mica (exports)............... 571 
C z » smelter (kilo- Moly baenut cS 62 

grams).........._.......... : 
Cement, hydraulic (thousand Agricultural use............ 24, 
Se ers PRO was an De 
op osphate rock (guano)...... , 
Mine. e eee including cupreous 
Smelter..................... Eiere ee Ee 749, 363 
Feldsper..................... Silver (troy ounces). ......... 3 167, 184 
Fluorspar.................... Talc and soapstone..........- 64, 099 
Graphite..................... Titanium concentrates: 
Ton ore (thousand beer EE a enite....---------------- 105, 000 
Iron and steel (thousand tons Rutile...................... 5) 
Pig iron and ferroalloys..... Zine: 
Steel ingots and caen. mU eS KT 3 5, 702 
Lead, mine..................- Smelter isc A 2 43,173 
Magnesite. ................... 


1 Bismuth has been produced in recent years, but no current data are available. 


produced, but no output was recorded in 1950-61. 


3 Revised figure. 
: Data not available. 
SET production. 


Coke and nickel are 


re withheld in order to avoid disclosure of United States production by diflerences. See note 8 


on o States table, 


POLAND 
TABLE 40.—Mineral production, 1950-51, in metric tons 


1951 


Mineral ! 1950 
Cadmium, smelter (kilo- 
grams)..................... , 000 
Cement, hydraulic (thousand irti 
ee e ed ge d d ee ge ed e e e e ee e dg ?, 
i" thousand tons): 
ninous A ceu e 3 78, 001 
ee 4, 837 
Coke ( (thousand tons)........ b, 924 
Fuel briquets: 
Bituminous coal............ *631, 300 
Lignite..................... 169, 300 
! Lead (mine) 
but no current data are av 
3 Revised 


3 Data not available. 


Mineral! ! 1950 
Gypsum.....................- 82, 824 
Tron c ore mre (thousand tons)...... 790 
Iron and steel (thousand tons): 

Pig fron and ferroalloys..... 3 1, 488 

Steel ingots and castings.... 2, 515 

arene amo AR 18, 000 
re crude (thousand 

A A *1, 205 

Zinc, smelter................. , 200 


West apes hey pyrites, salt, silver, and zinc (mine) have been produced in recent years, 
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PORTUGAL 
TABLE 41.—Mineral production, 1950-51, in metric tons 


M O _ a IM ff _—____—__—— 


Mineral ! 1950 
ARCO: 15 
Arsenic: White... 222-222 801 
Ei rs. e MA e RES 271 
Ll A e us Sad Y oe 128 
Beryllium concentrates. ...... *49 
Cement, hydraulic (thousand 

o E eas orn haut 573 
POU be ot ook or Ee CN 45 
Coal (thousand tons): 

Bituminous and anthracite. 426 

ET dra ect 95 
Mie AA 3 79, 585 
Gold (troy ounces). .......... 15, 465 
Lead: 

NLIS, du eate dioc E 845 

BINGO? A A 591 


Mineral 1 1950 

Manganese Ore... ............ 798 

qc AR E POLE INI. 

OBL Le asar daa DERER 402 
Pyrites, including cupreous 

age EAT AA 613, 522 

alt: 

Hook salt AAA 42 

Other salt (exports)......... 30, 765 
Silver (troy ouncesi. 60, 709 
Tín (long tons): 

MIA. E A A A sl 690 

A oo cs di 3 209 
Titanium concentrates: Il- 

manito A OR 47 
Tungsten concentrates (60 

percent W O3 basis)........- 2, 500 


729, 611 
Q) 
29, 374 
55, 798 


902 
*240 


34 
4, 680 


bi Feldspar, gypsum, iron ore, and talc have been produced in recent years, but no current data are avail- 
able 


? Data not available. 
$ Revised figure. 
4 Excluding mixed concentrates. 


Mineral! 1950 

Cement, hydraulic (thousand 

tons)... -2-0 ----2---- 650 
Coal (thousand tons): 

Bituminous and anthracite. *3 300 

Lienite 88. 900 
Coke (thousand tons). ....... *120 
Copper smelter.............. 200 
Fuel briquets....-..--.---.-.- *250, 000 


RUMANIA 
TABLE 49.—Mineral production, 1950-51, in metric tons 


1950 

Iron ore (thousand tons)...... *395 
Ironand steel (thousand tons): 

Pig iron and ferroalloys..... 3* 335 

Steel ingots and castings.... *558 
Petroleum, crude (thousand 

Darrels). serie Sté 32, 000 
Zinc, smelter....-.--.--.----- 3, 000 


1951 


*510 
Q) 
646 


*31, 000 
(3) 


1 Bauxite, beryl, bismuth, feldspar, gold, gypsum, lead, manganese ore, mercury, mica, molybdenum, 


phosphate rock 
data are available. 
2 Data not available. 
3 Revised figure. 


pyrites, salt, silver, talc, and zinc (mine) have been produced in recent years, but no current 


A nn o Ce 
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SPAIN 
TABLE 43.— Mineral production, 1950-51, in metric tons 
Minera! 1 1950 1951 Mineral ! 1960 1951 
Alumínum................. 3 2.338 3,847 || Lead: 
Apntimong. ------------- 3 200 80 Mine.....----------.----- 3 32, 257 55, 745 
Arsenic, white.............. 159 375 Smelter................... 40, à 
ae ulema eg 41 Magnesite.................. 18, 733 
Brite... ordiri cues 7,147 12, 449 || Manganese ore. ............ 3 19, 002 21, 012 
Bauxite.................... 3 13, 219 12,667 || Mercury (flasks)........... 3 51, 808 44, 840 
Bismuth, metal (kilograms). 11, 344 15,180 || Mica......................- 14 11 
Cadmium, smelter (kilo- EE 4, 952 4, 410 

grams). ..-.-------------- 4,348 3,900 || Phosphate rock............. 24, 080 22, 830 
Cement, hydraulic (thou- Potassium salts (salable) 

sand tons). €— 3 2, 522 2, 741 eut K30).......-- 152,000 | 190,000 
Coal (thousand tons): Pyrites, including cupreous 

Bituminous and anthra- Dyrites. .................. 2 1, 453, 032 | 1,630, 711 

AA eee ETS 211,118 11, 553 alt: 

Lignite................... 3 1,318 1, 497 Rock salt................. 3 308, 228 307, 809 
Coke (thousand tons)...... 946 995 Other salt................ 901, 575 893, 297 
rad Silver (troy ounces)........ 2 823, 831 735, 911 

ine dois 3 6, 171 $ 6, 804 || Sulfur, native (long tons)... 3 6, 800 (9 
= ane. dee, L de 2 T SE 5, a Te da pis et, 25, 131 36, 034 
dspar (quarry) ?......... s ong tons): 

UOTSDar..........-....... 32, 669 54, 789 Mine..................... *575 *716 
Fuel briquets............... 3 1, 130, 302 | 1,100, 542 Smelter..................- 2 1, 597 945 
Gold (troy ounces)......... 13, 217 12,777 || Titanium concentrates: 

Graphite. .................. 3 310 284 Ilmenite.................. 637 700 
Gypsum.................... 2, 251, 831 | 1,821,676 || Tungsten concentrates (60 
Iron ore (thousand tons).... 3 2, 088 2, 316 percent WO; basis)....... 3 850 2, 300 
Iron and steel (thousand Zinc: 
tons): e EE 484, 000 "74, 000 
Pig iron and ferroalloys. .. 680 679 Smelter................... 21, 204 21, 346 


Steel ingots and castings.. 2 807 831 


1 CS EN molybdenum, and vanadium have been produced in recent years, but no current data 
e. 


2 Revised figure. 

3 Includfng Spanish Morocco. 

* Data not available. 

5 According to Year Book of American Bureau of Metal Statistics, 

6 elas production. 

? There is some additional production of feldspar, but comparable figures are not available, 
Y Includes steatite as follows: 1950, 13,702; 1951, 22,628. 


SVALBARD (SPITZBERGEN) 


Production of coal in Svalbard (Spitzbergen) totaled 379,000 metric 
tons in 1950 and 470,000 in 1951, exclusive of U. S. S. R.-controlled 
mines. 


SWEDEN 
TABLE 44.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 

Aluminum (includes alloys)..| 3 4,038 6, 600 || Lead: 
Barite.........-.---0 0002-2000 50 n Mine....................... 22, 073 15, 059 
Bismuth (kilograms).........|.......... 3) Smelter..................... 2 10, 681 9, 435 
Cement,bydraulic (thousand Manganese ore..............- 11, 847 6 

COUR) A A 3 1, 936 2,012 || Mercury (flasks).............].......... 3 
Coal, bituminous (thousand > Molybdenum. -.............-- 6 (8 

ORK, eseu ege euer 2 309 272 || Peat: 
A wet cuve orale und (8) Agricultural use...........- *100,000 | *100, 000 
Coke (thousand tons).........| . » J T2 IEN AA scusa pha *100,000 | *250,000 
Copper: d deer rock (apatite)..... 2, 044 (8) 

EEN 2 16, 100 14, 424 || Pyrites, including cupreous 

B8melter..................... 16, 708 14, 968 iP aere 420, 000 
Gold (troy ounces). .......... 78, 866 80,000 || Silver (troy ounces).........- 1, 291, 656 V 
Iron ore (thousand tons)...... |” 13, 927 16,111 || Tale and soapstone........... 13, 843 V 
Iron and steel (thousand tons): Tungsten concentrates (60 

Pig iron and ferroalloys..... 2 837 838 percent WO; basis)......... 362 2500 

Steel ingots and castings....|  ? 1,437 1,503 || Zinc, mine 3 37, 121 38, 000 


1 Arsenic, chromite, feldspar, fluorspar, fuel briquets, graphite, mica, and salt have been produced in 
recent years, but no current data are available. Nickel is produced, but no output was recorded in 1950-51. 
2 Revised figure. 
3 Data not available. 
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SWITZERLAND 
TABLE 45.—Mineral production, 1950-51, in metric tons 


Mineral! Mineral! 1951 
uta ot E IA Iron ore (thousand tons) 86 
Cement, hydraulic (thousand Iron and steel (thousand tons): 

COTES IS SR AN, IS 7 Pig iron and ferroalloys 35 
Coal, bituminous and anthra- Steel ingots and castings....- 144 

cite (thousand tons)........ Magnesium metal (3) 
Fudl Driquois.. 6 e 114, 000 
Pg AA A 


1 Feldspar, fluorspar, and peat have been produced in recent years, but no current data are avallable, 
os ES coal (lignite) are produced, but no output was recorded in 1950-51. 


gure. 
$ Data not avallable. 
TRIESTE 


TABLE 46.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 
Coke (thousand tons) .............. 2. - LLL ll lll ll LLL Ll lel LLL eee Le e ell. 99 09 
Iron and steel (thousand tons): 
Pig iron and ferroalloys...............-.------------------------------------- 65 40 
Steel ingots and castings..................-------------------------- eee ---- 39 56 


TURKEY (IN EUROPE) 


Data on output of Turkey in Europe are included with those of 
Turkey in Asia. 


U. S. S. R. (IN EUROPE AND ASIA) 
TABLE 47.—Mineral production, 1950-51, in metric tons (all data estimated) 


Mineral ! Mineral ! 1950 1951 
Aluminum................. 11, 600 128, 400 
Cadmium, smelter (Kilo, 000, 000 | 2, 000, 000 

grams)................... 25, 000 25, 000 
Cement, hydraulic (thou- 000, 000 |44, 000, 000 
sand tons)................ Petroleum, crude (thou- 
Chromite................... 600, 000 sand barrels) 3 273, 200 292, 000 
Coal (thousand tons)....... Phosphate rock 540, 125 (4) 
Coke (thousand tons)...... Platinum, placer and refin- 
Copper, smelter............ ing copper ores (troy 
Gold (troy ounces)......... 00, 000 100, 000 
Iron and steel (thousand (5 (5) 


tons): 
Pig iron and ferroalloys... 
Steel ingots and castings.. 


7, 500 
128, 700 148, 000 


t Antimony, arsenic, asbestos, barite, bauxite, beryl, bismuth, corundum, diamonds, feldspar, fluorspar, 
graphite, gypsum, iron ore, lead (mine), magnesite, magnesium metal, mercury, mica, molybdenum, 
potassium salts, pyrites, silver, native sulfur, talc, tin, vanadium, and zinc (mine) have been produced in 
recent years, but no current data are available. 

? Revised figure. 

3 Includes Sakhalin. 

* Data not available. 

$ Exceeds 4,000,000 tons. 
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UNITED KINGDOM 
TABLE 48.—Mineral production, 1950-51, metric tons 


Mineral 1 1951 Mineral ! 1950 1051 
Alominum.-..............- 29, 941 28, 200 || Lead: 
Barite.....................- 3 98, 557 (3) Meester 4 3, 338 4, 158 
Cadmium, smelter (kilo- Smelter..................- 4 * 3,048 +4, 158 
a .............-..-- 4118, 899 148, 343 || Magnesium metait 4,900 | 7* 7,700 
Cement, hydraulic (thou- Petroleum, crude (thou- : 
sand tons)...............- 9, 918 10, 388 sand barrels) dato 310 335 
Coal (thousand tons): PY including cupreous 
Great Britain: Bitumi- Dyritog....2... accedere 13, 501 (3) 
nous and anthracite....| 4219, 792 225, 815 || Salt: 
Norte Jreland: Bitu- Great Britain: 
Deiere 1 1 Rock salt............--. 41, 658 6 
Coke (i (thousand tong)...... 4 15, 690 16, 354 Other salt.............. 4, 223, 814 3 
Fluorspar.................- 50, 294 (3) Northern Ireland......... 13, 000 13, 281 
Fuel briquets..............- $ 1, 419, 422 | 1,775,039 || Silver (troy ounces). ....... 18, 153 (3) 
epa: Tin (long tons): 
reat Britain............. 2, 211, 711 |*2, 200, 000 Mine 8$..................-. 4* 1, 230 *1, 210 
Northern Ireland......... (3) 173 Smelter *........-......-- 4* 28, 750 *27, 900 
Iron ore (Great Britain) Tungsten concentrates (60 
(thousand tons) 5......... $ 18, 143 14, 882 percent W Os basis) ....... 474 54 
Iron and steel (thousand Zine: 
tons): MiDO EE 37 AP 
Pig iron and ferroalloys.... 4 9, 818 9, 850 Smeltet................... 71, 418 70, 851 
Steel ingots and castings.. 16, 555 15, 889 l 


! Arsenic, bismuth, chromite, and talc have been produced in recent yoan, but no current data are avall- 
able. Bauxite (N orthern Ireland) and coal (lignite) (Northern Ireland) are produced, but no output was 
recorded in 1950-51. 

3 Includes witherite. 

: Data not ava anie: 


vised figur 
s Exclusive of Sf bo ore, which is used mainly for purification of gas. 
6 SE secon metal. 


magnesium alloy. 
' Intake by smelters 
* Includes production from imported scrap. 
YUGOSLAVIA 


TABLE 49.—Mineral production, 1950-51, metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1051 
Aluminum................... 22, 500 6) Lead: 
Antimony.................... 3, 205 3 WHO octal 3 88, 039 78, 780 
ous E A A , 730 24, 822 Smelter....................| 357,200 , 100 
Baurxite. ..................... *201, 000 453,000 || Magnesite.................... 58, 971 89, 915 
Bismuth, metal (kilograms)..| 60, 531 87,760 || Manganese ore.............-- 13, 338 12, 743 
Cement, hydraulic (thousand Merc oy ca 14, 368 14, 649 
fons). ico ccc A 1, 219 1,145 || Molybdenum.............. 174 (2) 
Ohronitó..........- rr cre 3e 118,200 *107, 000 Petroleum, ei crude (thousand. 
Coal (thousand tons): barrels)..................... 780 1,092 
Bituminous................ 31,154 Pyrites, including cupreous 
49111 A A 311,712 10, 827 Fritos. NE 117, 187 143, 779 
Copper, 8melter.............. 3 40, 32, 011 EE 131, 95, 646 
Fuel briquets................. 2200, 000 i Silver (troy ounces). ......... 2, 200, 000 | 3,000, 000 
Iron ore (thousand tons)...... $ 826 681 : 
Iron and steel (thousand Mine.. ro lc 3 38, 002 39, 420 
tons Smelter.................-.. 10, 844 13, 223 
Pig iron and ferroalloys..... $ 212 250 
Steel ingots and castings.... 3 428 434 


1 Copper (mine), gold, and gypsum have been produced in recent years, but no current data are available. 
2 Data not EOD e. 
3 Revised figure. 
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ASIA 
ADEN 


Production of salt in Aden totaled 259,972 metric tons in 1950 and 
309,186 in 1951. 
AFGHANISTAN 


Production of coal in Afghanistan totaled 9,000 metric tons in 1950 
and 13,000 in 1951. Production of beryllium totaled 7 metric tons in 
1950; data for 1951 are not available. Salt and talc have been pro- 
duced in recent years, but no current data are available. 


BAHRAIN ISLAND 


Bahrain Island produced 11,016,000 barrels of crude petroleum in 
1950 and 10,994,000 in 1951. 


BRITISH BORNEO 
TABLE 50.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
Antimony $.................. 2. [25322525 Petroleum, crude (thousand 
Gold (troy ounces) 2..._...... 1, 440 931 gs ruri cr nee MA 30, 958 37, 506 
Phosphate rock (guano) ..-..- 653 659 


1 Coal, diamonds, and silver have been produced in recent years, but no current data are available. 
2 Sarawak only. 


BURMA 
TABLE 51.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
Antimony.................... *6 - (3) Petroleum, crude (thousand : 
Gold (troy ounceoesS)........... 150 (2) barrels)....................- *450 *645 
Lead ni AMETE RENE 21,457 (3) 
Mià —— — 78 *2,000 || Tin, mine (long tons)......... 3 1, 520 1,624 
Smelter EE 311 4,966 || Tungsten concentrates (60 per- 
cent W Os basis)............ 3 *750 1, 647 


! Bismuth has been produced in denen years, but no current data are available. Silver is produced, but 
no output was recorded in 1950- 

? Data not available. 

3 Revised figure. 


CEYLON 
TABLE 59.—Mineral production, 1950—51, in metric tons 


Mineral 1950 1951 1950 1951 
cements hydraulic (thousand diari Keess o 
Graphite (exports).......-...| 13,030 | 12,824 || Salt_....-------.-------------| - 66,003 | 36, 


1 Less than 0.5 ton. 
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CHINA (EXCEPT FORMOSA) 
TABLE 58.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
Antimony.................- *6, 000 *8, 000 || Lead, smelter............... *4, 000 25, 000 
Bauzite... EE AA *10, 000 || Mercury (üaskeai. *1, 450 24, 000 
Cement, hydraulic (thou- Mica (exports). ............ 4 10, 670 11, 112 

sand tons) M SOPORE, 3 430 (3) Petroleum, crude (thou- 

Coal, bituminous, anthra- sand barrels)............. *730 *730 
cite, and lignite (thou- Phosphate rock............. *20, 000 *20, 000 
sand tons)................ 4 37, 000 43, 250 TR EEN *2, 500, 000 |*3, 000, 000 

Coke (thousand tons)...... 4 *1, 000 *1,300 || Silver (troy ounces)........ 320, 320, 000 

Copper, smelter &.......... 4, 000 6, Tin (long tons): 

Gold (troy ounces). ........ 4 108,000 | *100, 000 OPERUM A 4 *6, 890 *6, 890 

Gypsum.................... *60, 000 Q) Smelter.................. :4 *6, 800 *6, 890 

Iron ore (thousand tons)... - *2, 000 *3, 000 || Tungsten concentrates (60 

Iron and steel (thousand percent W Os basis)........ 4 *12, 000 *15. 800 

tons): Zinc, smelter..............- *180 *180 
Pig iron and ferroalloya... *1, 022 SL 300 
Steel ingots and castings... 4 *680 *1, 000 


1 Aluminum (Manchuria only), arsenic, asbestos, barite, beryl (Manchuria only), bismuth, cobalt, 
feldspar, fluorspar, graphite, lead (mine), magnesite, magnesium metal, manganese ore, mica, molybdenum, 
potassium salta, pyrites, native sulfur, and talc, have been produced in recent years, but no current data 
are av , 

3 Manchuria only. 

$ Data not available. 

$ Revised figure. 

5 Approximate production. 


CHRISTMAS ISLAND 


Exports of phosphate rock from Christmas Island totaled 320,423 
metric tons in 1950 and 337,677 in 1951. This is the Christmas 
Island south of Java, not the one south of Hawaii. 


CYPRUS 
TABLE 54.—Mineral production, 1950-51, in metric tons 


Mineral ! Mineral ! 1951 
AsbestoS.........--.-..-----.- nee (exports) .......... 20 
Chromite (export8).. ......... tes, including cupreous 
Copper, tee Ee oh GE 959, 838 
Gypsum (exports)............ AAA A 4, 133 11, 198 


: Cd nd silver have been produced in recent years, but no current data are available, 
xpo . 

3 popper content of exports. 

4 Revised figure. 


HONG KONG 


Production of hydraulic cement in Hong Kong totaled 68,000 
metric tons in 1950 and 72,000 in 1951. Production of iron ore 
totaled 169,000 metric tons in 1950 and 161,000 in 1951. Silver has 
been produced in recent years, but no current data are available. 
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INDIA 
TABLE 55.—Mineral production, 1950-51, in metric tons 


Mineral! Mineral! 1950 1951 
Aluminum................. Iron and steel (thousand 
Agbeatog ..........- tons): 
o aas boni mima did Pig iron and ferroalloys... 31,706 1, 853 
BOUSILG. tee ere Eege Steel ingots and castings.. 31,461 1, 524 
Beryllium concentrates..... Lead, smeltor............... 3 639 878 
Cement, hydraulic (thou- dagegen A geckeg 55, 829 118, 650 

cl y AMOS AA Manganese oro. ............ 3 897, 100 | 1, 179, 680 
Chromite. sae eS S AN A a 4 16, 579 11, 112 
Coal, bituminous (thou- Petroleum, crude (thou- 

Sang "Eent, cinc sand barrels... ass 1, 807 1, 949 
Coke (thousand tons)...... Phosphate rock (apatite) - .. 3, 025 (2) 
Copper: Salt: 

APN A Ss ae HOOK AEN rre ra 5, 130 5, 519 

gi pr IN SN EC, be so E NE es 3 2, 609, 029 | 2, 889, 377 

DEER 2.4 e Ee, 3625 Silver (troy ouncegi. ----.-- 15, 676 A 
FEGSDON ORI EAS Tale and soapstone......... 25, 894 32, 314 
Gold (troy ounces)......... Titanium concentrates: 

CADDA: sacara LIO e 216, 076 143, 174 
USDEUBl.caseccsicte-— EECH BEntlla casae e OE A (5) (2) 
Iron ore (thousand tons).... Tungsten concentrates (60 

percent W Os basis)......- d AA 


1 Columbite, diamonds, lead (mine), and potassium salts have been produced in recent years, but no 
current data are available. Fluorspar is produced, but no output was recorded in 1950-51. 

2 Data not avallable. 

3 Revised figure. 

1 Exports. 

6 Figure withheld in order to avoid disclosure of United States production by differences. See footnote 
8 on United States table. 


INDOCHINA 
TABLE 56.—Mineral production, 1950-51, in metric tons 


Mineral ! Mineral ! 


ddl E C's (AS 


Cement, hydraulic (thou- *12, 000 
sand tons).................. 144 212 || BAIE AA A ETE 93, 908 
Coal, bituminousand anthra- | | . | || Tin, mine (long tons)......... 6 02 


cite (thousand tons)........ 2 502 645 


1 Asbestos, chromite, gold, and graphite have been produced in recent years, but no current data are 


available. Coke, molybdenum, and tin (smelter) are produced, but no output was recorded in 1950-51. 
2 Revised figure. 


INDONESIA 
TABLE 57.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 1951 
A A d Dee 3 531, 143 642, 316 || Gold (troy ounces) Q) 
Cement, hydraulic (thousand Petroleum, crude (thousand 
n8) A A AA (3) *100 barrels)‘ 57, 199 
Coal, bituminous (thousand Salt 2300, 000 
LOTIS) AR waa nicis cbe 3 804 865 30, 986 
Fuel briquets.................. 25, 278 26, 705 


1 e iron, silver, and native sulfur have been produced in recent years, but no current data are available. 
Nickel, phosphate rock, and tin (smelter) are produced, but no output was recorded 1n 1950-51. 

2 Revised figure. 

3 Data not available, 
Deeg Western New Guinea, whose production amounted to 1,748,000 barrels in 1950 and 1,745,790 
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IRAN ` 
TABLE 58.—Mineral production, 1950-51, in metric tons 


1 Chromite nest been sagt prog uoo in recent years, but no current data are available. 
3 Fiscal year arch 20 of year following that stated. 

3 Data not det ele. 

4 Exports. 


IRAQ 
TABLE 59.— Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 Mineral 1950 1951 
Cement, hydraulic (thousand Petroleum, crude (thousand 
e EE 66 175 Darrels) A 49, 728 65, 122 
Gypsum...................... 250, 000 () oy mede c ose he eens $ 11,861 16, 503 


1 Fiscal year ended March 31 of the year following that stated. 
2 Data not available. 
3 Revised figure. 


ISRAEL AND JORDAN 
TABLE 60.—Mineral production, 1950-51, in metric tons 


Mineral ! 1951 


TTD || cE ER  _ A _  — A | E_Á__ o € EI CT | cea Raion aaa 


Mineral ! 


KC hydraulic (thousand 


(*) 
(—— Doc |; 21,700 || Salt Nees ge , 12, 212 
6, 888 


1 Barito, feldspar; salt (rock), and native sulfur have been produced in recent years, but no current data 
are ava 

2 Israel only. 

3 Data not Available. 

4 Other than rock salt. 
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JAPAN 
TABLE 61.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 

RUMI. nse E E 24, 764 36, 780 || Lead: 
NICO osos 161 221 DUNG AA AE A 2 10, 896 12, 672 
Arsenic, white-------------- 1, 627 1, 300 SMIO ARE E AR 9, 984 10, 740 
IN IN A cae 2 4, 848 6,139 || Manganese ore. ...........- 134, 066 198, 000 
Haril E une e mS e 14, 239 16, 704 || Mercury (flasks)........... 1,312 1, 847 
Bismuth, smelter  (kilo- Molybdonum....:.--..-.-. 13 43 

y edis wa A 33,049 42,010 || Petroleum, crude (thousand 
Cadmium, smelter (kilo- DBITOIS aceun ci cim sura mA Sea 2,048 2. 337 

TOMO atra 90, 348 117,687 || Phosphate rock............. 258 143 
Cement, hydraulic (thou- Platinum, refinery (troy 

Bund fond ES EA 2 4, 463 6, 548 te sioe Roue v delest 1, 938 245 
Chromite altcra aae teg 31, 953 40,407 || Potassium salts, alunite 
Coal (thousand tons): (equivalent K20)......... 203 (5) 

Bituminous and anthra- P yrites, including cupreous 

Dia A 38, 461 43, 320 DIT a as -| 21,928, 750 | 2, 250, 784 

E EE 2 1, 284 TUUS TU BAD oa CR uei Cx nia 418, 144 430, 405 
Coke (thousand tons)...... 22,712 3, 864 || Silver (troy ounces)... 2 3,964,572 | 4,607,713 
Copper: Sulfur, native (long tons)... 90, 940 139, 364 

DIO -55<ucteieceuesenedZ 39, 322 42,298 || Tale, pyrophyllite, and 

Smelter A osi mE 84, 749 90, 948 SOBDSLONC eege wg gun 283, 566 400, 626 
sa PRE PA 13, 187 26,528 || Tin (long tons): 
Let i-is 2, 425 3, 996 WMA corria 326 426 
IT Mo eeh uge 2 *1, 500,000 |*1, 800, 000 EE a as a 2 389 579 
Gold (troy ounces). ........ 2 135,033 177,086 || Tungsten concentrates (60 
Grind 3,804 4,716 percent WO; basis)....... 64 86 
Et A Rao vui Li di 114, 505 200, 640 || Zinc: 
Iron ore (thousand tons)4... 2 927 1, 099 MINB ue tin a 52, 032 64, 416 
Iron cer steel (thousand tre cione ETE 49, 008 56, 340 

tons): 
Pig iron and ferroalloys ... 2 2, 299 3, 228 
Steel ingots and castings.. 2 4, 838 6, 502 


: dud fag metal, and nickel are produced, but no output was recorded in 1950-51. 
e gure. 
3 In addition the following quantities of aplite and other feldspathic rock were produced: 1950, 45,079 
metric tons; 1951, 59,919 tons. 
4 Includes iron sand production as follows: 1950, 101,544 metric tons; 1951, 213,924 tons. 
5 Data not available. 
KOREA 


TABLE 62.—Mineral production, 1950-51, in metric tons 


Mineral | 1950 | 1951 | Mineral | 1950 | 1951 


REPUBLIC OF KOREA! 


Beryllium concentrates.......|........-. (2) Copper, mine................. 27 6 
Bismuth (kilograms). . ......- © 12, 500 || Fuel briguets *75,000 | *100, 000 
Cement, hydraulic (thousand ; Gold (troy ounces). .......... 5, 144 1, 000 
BEIS 10 (2) Lead, mine................... 136 136 
Coal (thousand tons): Pig iron and  ferroalloys 
Anthracite. ................ 3 586 *600 (thousand Tops), aime gene eet (2) 
Lignite..................... 327 Q) Tungsten concentrates (60 
¡O AAA DEE (2) percent W Os basis). ....... 3 *2, 000 *900 
Coke (thousand tons)........ *10 *10 


NORTH KOREA t 


Coal, anthracite (thousand Pig iron and ferroalloys (thou- 
CONS) AAA cestode spin *1, 500 *1, 000 sand tons).................. *23 (2) 
Coke (thousand tons)........ *500 *250 || Tungsten concentrates (60 
percent WO; basis). ....... *1, 000 *1, 200 


1 Aluminum, arsenic, asbestos, copper (smelter), fluorspar, graphite, lead (smelter), magnesite, manganese 
ore, mica, molybdenum, phosphate rock, potassium salts, pyrites, salt, silver, steel, tale, and zinc (mine) 
have been produced in recent years, but no current data are available. Magnesium metal is produced, but 
no output was recorded in 1950-51. 

3 Data not available. 

3 Revised figure. . 

! Barite, cement, coal (lignite) copper (smelter), fiuorspar, gold, iron ore, lead, mica, molybdenum, 
potassium salts, silver, and zinc (mine have been produced in recent years, but no current data are avail 
able, Magnesium metal is produced, but no output was recorded in 1950-51. 


MINERAL PRODUCTION OF THE WORLD, 1950-51 1645 


KUWAIT 


Production of crude petroleum in Kuwait totaled 125,722,000 barrels 
in 1950 and 204,910,000 in 1951. 


LEBANON 
TABLE 68.—Mineral production, 1950-51, in metric tons 
Mineral 1950 1951 
gement, hydraulic (thousand tons)...-.....-.-...------------------ eee n-ne een e 263 303 
eR D Parce C POPE 6, 604 (1) 
1 Data not available. 
MALAYA 
TABLE 64.—Mineral production, 1950-51, in metric tons 
Mineral ! 1950 1951 Mineral ! 1950 1951 
Sec bituminous (thousand Tin (long tons): 

Ree een 422 880 A m Seed 57, 537 57, 167 
Coran du O ERES UM *10 (2) Smoeolter....................- 68, 747 65, 014 
Gold (troy ounces). .......... 18, 436 17,018 || Titanium concentrates: Il- 

Iron ore (thousand tons)...... 507 851 ul A 25, 315 $ 42, 341 
Tungsten concentrates (60 
percent WO; basis). ....... 27 54 


1 Silver has been produced in pecans years, but no current data are available. Graphite is produced, but 
no output was recorded in 1950- 


: Data not available. 
3 Exports. 
PAKISTAN 
TABLE 65.—Mineral production, 1950-51, in metric tons 
Mineral 1950 1951 Mineral 1950 1951 
Cement, hydraulic (thousand Gypsum...................... 1 16, 927 22, 791 
LOS) IN A 421 507 || Petroleum, crude (thousand 
Chromite..................... 1 18, 416 18, 006 barrels)..................... 1 1,281 1, 848 
Coal, bituminous (thousand L| MMC E 142, 522 147, 109 
A ouess 1 444 513 || Steel ingots and castings 
Fuel briquets................. 1 27,300 *7, 600 (thousand tons)............ 6 
3 Revised figure. 
PHILIPPINES 


TABLE 66.—Mineral production, 1950-51, in metric tons 


Mineral ! 


Cement, hydraulic (thousand ypsum..................... 2, 883 399 

SE .-...-.....-.------2-----} 202| 230090 || Iron ore (thousand tons)...... 599 903 

GE Lead, mine................... 879 571 

Coal, yee (thousand Manganese ore. .............- 29, 867 22, 343 
E S e 1 Phosphate rock (guano)......| 32, (3) 

opper Inline. cacas 1 EE 56, 283 52, 900 

aa dea 3, 991 : Silver (troy ounces)..........| 216,034 274, 602 


1 Pig iron bas been produced in recent years, but no current data are available. 
3 Revised figure. 
$ Data not available. 
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PORTUGUESE INDIA 
TABLE 67.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 
Iron ore (thousand tons)..........------.---------------------------- +--+ eee 131 436 
Manganese org. une ue Ne e dir m rich scii pde m TR A p 1 38, 220 86, 789 
Salt... coceccosecrcesoccuccoc- IPR AR 17, 608 31, 577 
1 Revised figure. 
QATAR 


Production of crude petroleum in Qatar totaled 12,268,000 barrels 
in 1950 and 18,009,000 in 1951. 


SAUDI ARABIA 
TABLE 68.—Mineral production, 1950-51, in metric tons 


Mineral l 1950 1951 Mineral 1950 1951 
Gel V iy mn EEN 41 (1) Petroleum, crude (thousand 
(troy panes) acuosa 66, 202 73, 104 DATOS) sca cscscvecabeseccca 199, 547 277, 963 
Silver (troy ounces).......-.. 124, 287 109, 912 
1 Data not available. 
SYRIA 


TABLE 69.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 
Goan hydraulic (thousand tons) is-sies E 68 
INS + ATEO VEIA Sa PV ae EG 2, 000 8,170 
Salt. das Es ? 12, 000 7 
1 Somo Ce some 80 percent gypsum and 20 percent limestone. 
2 Revised fi 
TAIWAN (FORMOSA) 
TABLE 70.—Mineral production, 1950-51, in metric tons 
Mineral ! 1950 1951 Mineral ! 1950 1951 
Aluminum................... 1, 761 2, 598 || Gold (troy ounces)........... 18, 232 30, 500 
ien hydraulic (thousand Petroleum, crude (thousand 
NS) A oA *332 *389 Darro AA PE 23 21 
Coal, bituminous (thousand > 1 RN EC 3 175,063 274, 766 
NE ERREUR "UPS AS 1, 402 1, 450 || Silver (troy ounces). ......... f *3, 200 
Coke | (thousand tons)........ *50 125 || Sulfur, native (long tons)..... 72 2, 608 
Copper, smelter.............. 360 2 629 


bis: Copper (mine) and magnesium metal haye been produced in recent years, but no current data are avail- 
a 
2 Approximate production. 
3 Revised figure. 
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THAILAND (SIAM) 
TABLE 71.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
An EE 287 ES *200,000 | 250,000 
Cement, hydraulic (thousand Tin long tons): 

A EU Ee RE 106 312 LEE Oe o E i 9, 502 
Gypsum...................... 6 79 Geer EE DE, A WEE 
Iron ore (thousand tons)...... 3 7 || Tungsten concentrates (60 
Ironand steel (thousand tons) percent W O basis)......... 2 1, 200 1, 200 

Pig iron and ferroalloys..... 8 9 
Steel ingots and castings... 6 6 


1 Gold has been produced in recent years, but no current data are available. 
3 Revised figure. 


TURKEY (IN ASIA AND EUROPE) 
TABLE 72.—Mineral production, 1950-51, in metric tons 


Mineral 1 Mineral ! 1950 1951 

AN mony (Asia Minor) 234 226 
SS hydraulic (thousand Pig iron an 116 155 
vone) uc ENEE E EE OA 306 Steel ingots and castings.... 90 135 
DANS ME Ne EC HRS Lead, min 600 
Coal (marketable) (thousand 450 505 
tons): 2:32, 178 50, 517 

rr A ue ee ereel 2824 | 2,988 || Mercury (flasks).............].......... (3) 
Coke God Long). 2 108 129 

Cop t: 

EE 2 20, 330 21, 584 
Smelter....................- Other salt 3 284, 912 249, 970 
Fuel briquets................ 29, 100 *30, 000 || Sulfur, native (long tons)t.... 5, 708 7, 101 


1 Molybdenum, silver, and zinc have been ta in recent years, but no current data are available. 
q Produced, but no output was recorded 


3 Data not e vallablo. 
4 Refined. 
U. S. S. R. (IN ASIA) 


Data on output of U. S. S. R. in Asia are included with those of 
U. S. S. R. in Europe. 
AFRICA 


ALGERIA 
TABLE 73.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 Mineral 1950 1951 

Antimony.............--...-- ! 1, 250 1,462 || Lead, mine................-.. 1, 408 2, 

cig | E NECEM 1 22, 890 21,021 || Mercury (flasks)..............|.........- (2) 
Cement, hydraulic (thousand Petroleum, crude (thousand 

Tee 1 324 448 barrels) AA 24 49 
Coal, bituminous and anthra- Phosphate rock............... 684, 657 776, 575 

cite (thousand tons) ........ 258 257 Ea including cupreous 
Copper, mine................. 81 120 pyrit a leia 25,075 81, 450 
Fuel briquets................. 65, 589 65,100 || 82lt.................-...-.--- 75, 066 VM 
Gypsum...................... 46, 097 82,000 || Silver (troy ounces)........... 82, 000 3 
Iron ore (thousand tons)...... 2, 573 2,815 || Zinc, míne...................- 17,177 9, 466 


1 Revised figur 
3 Data not Available. 
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ANGLO-EGYPTIAN SUDAN 
TABLE 74.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 
Gold ro ia AS RS Bambee A anon duh dee 3, 503 1, 495 
paritcr EE AA 183 
[SOSA IMA RIA IA A A ADA PS ETA PRA 40, 754 46, 215 


1 Beryl is produced, but no output was recorded in 1950-51. 


ANGOLA 
TABLE 75.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
Copper, míne................. 21,279 1, 100: 4] lee, äere 24 136 
Diamonds (metric carats)....| 538, 867 751, 447 || Phosphate rock..............- 1,033 943 
Gold (troy ounces)..........- 201 OL ME as css ddr 40, 473 49, 764 


Manganese ore. .............- 9, 308 46, 192 


1 Gypsum has been produced 1n recent years, but no current data are available. 


? Revised figure. 
BECHUANALAND 
TABLE 76.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 


CONG TOM DUEB, EE 261 (1) 
Bilver (troy OUNCES) roo EE E EEEE R E E EN E E AA PE 24 (1) 


1 Data not available. 
BELGIAN CONGO 


TABLE 77.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 | 1951 Mineral ! 1950 1951 
Bismuth, in ore (kilograms). 668 225 || Gold (troy ounces) t........ 339, 415 352, 308 
Cadmium, smelter (kilo- ODIA ro ome cte Tie *7,190 *7, 973 

Crams) A SOR ME ? 29, 668 24,316 || Manganese ore. ...........- 16, 990 70, 945 
Cement, hydraulic (thou- AA AS 550 583 

sand DON EE 2174 205 || Silver (troy ounces)......... 4,459,951 | 3,795, 266 
Coal, bituminous and an- Tin (long tons): 

thracite (thousand tons)... 100 219 MINAN a cua ras 1 13, 464 13, 669 
Coba eweg gester mA 2 5, 148 5,875 Btueltép ccrcicoscióncioseó 3, 238 3.011 
Columbite concentrates Tungsten, concentrates (60 

(pounds) géie e ones 297, 675 209, 437 percent W Os basis)....... 164 285 
Copper, smelter............ 175, 920 191,959 || Zinc, mine.................- 2 74,805 88, 704 


Diamonds (metric carats) - -| 10, 147, 471 |10, 564, 667 


1 Copper (mine) and pig iron have been produced in recent years, but no current data are available. Lead 
mee -and poat (refinery) are produced, but no output was recorded in 1950-51. 
e guro. 
3 In addition, tin-columbite-tantalite concentrates were produced as follows: 1950, 2,431,074 pounds; 1951, 
2,597,019 pounds, columbite-tantalite content averaging about 10 percent. 
4 Including Ruanda-Urundi. 


BRITISH SOMALILAND 


Salt and beryllium concentrates have been produced in British 
Somaliland in recent years, but no current data are available. 
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CANARY ISLANDS 


Production of salt in the Canary Islands totaled 6,072 metric tons 
in 1950, but no data are available for 1951. 


CAPE VERDE ISLANDS 


Salt has been produced in the Cape Verde Islands in recent years, 
but no current data are available. 


EGYPT 
TABLE 78.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 

Asbestos. .......--.-...---..- 260 1, 247 || Phosphate rock............... ,997 207 499, 976 
BOP A A A toe .-.------ 2 539, 016 687, 038 
Cement, hydraulic (thousand Steel ingots and castings 

tons) RER 2 900 1, 145 (thousand tons)............ *10 *10 
Chromíte..................... 86 |.......... Tale and soapstone........... 3, 731 3, 754 
Gold uer ounces)........... 3 10, 724 16,232 || Titanium concentrates: Il- 
Oepam -n.00 eao eoennnonan Ku 112,056 || | menite 260 317 

anganese OTe ..............- 162, 169 166, 364 || Tungsten concentrates (60 
Petroleum, crude (thousand percent WO; basis).........|.........- 7 

pri, JL) .......----..----0.-- 16, 378 10,311 


1 Iron oro and native sulfur have been produced in recent years, but no current data are available. Graph- 
ite A but no output was recorded in 1950-51. 


3 Data not avaliable, 
ERITREA 
TABLE 79.—Mineral production, 1950-51, in metric tons 
Mineral ! 1950 1951 Mineral ! 1950 1951 | 
Gold (troy ounces)... ......... 1, 042 Potassium salt chloride 
Mi SE GEES d seca 1 NM Savant K30) cas ead 204 |.......... 
BEE foes neues REESE 53, 922 *60, 000 


1 Cement and coal have been produced in recent years, but no current data are available. Feldspar ts 
produced, but no output was recorded in 1950-51. 


2 Data not available. 
ETHIOPIA 
TABLE 80.—Mineral production, 1950-51, in metric tons 
Mineral ! 1950 1951 
Gold (troy OUNCES) cocacola *43, 200 *33, 000 
Platinum os troy OUNCOS) AMA A eelere (2 360 
ATT ZA ANA NE INTA *10, 000 *10, 000 


1 Comont i gypsum, mica, and potassium salts have been produced in recont years, but no current data 
are avalla 
2 Data not ‘available. 
2 Exports for year ended September 10 of year stated. 


FRENCH CAMEROON 
TABLE 81.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 
Gold (troy BEE 7,170 5, 422 
Tin, mine (long Gong)... een 07 72 
Titanium concentrates: Rutile....-.-..-..--.--..---.--.----.--ccccccececoceccec 25 (1) 


1 Data not avallable, 
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FRENCH EQUATORIAL AFRICA 
TABLE 82.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1051 
Columbite concentrates Lead, míne................... 1, 814 2, 504 
(pound$)................... OOS IL esecesss Titanium concentrates: Ru- 
Corundum. ..................].......... (2) (4| MERE PEN NE 0 (3) 
Diamonds (metric carats)....| 111,460 | *136,000 || Zinc, mine...._.............. 621 518 
Gold (troy ounces)........... 54, 996 52, 849 


1 Graphite and salt have been produced in recent years, but no current data are available. 


2 Data not available. 
FRENCH GUINEA 


Gold has been produced in French Guinea in recent years, but no 
current data are available. 


FRENCH MOROCCO 
TABLE 83.—-Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
Antimony................- 3 706 960 || Lead 
Asbestos. ................--. 511 604 MING EE 2 48, 759 63, 134 
EE 24,912 3, 256 Smelter.................. 22, 322 
Beryllium concentrates..... 56 84 || Manganese ore ........... 287, 265 872, 233 
Cement, a draulic (thou- Mica. A 274 37 
ECK 321 377 || Petroleum, crude (thousand 
Coal, SE (thousand arrels).................-- 306 587 
ns) EENS 368 394 || Phosphate rock............. 2 3,872, 241 | 4, 716, 800 
Cobalt lloc coloca 3 420 680 || Pyrites, including cupreous 
Copper, mine.............. 18 28 pyrites................... 21,473 {| . 1,940 
Fluorspar........ HN HE 40 1,968 || Ball. Lese eon ee aRu nn 60, 000 45, 971 
Fuel briquets............... 34, 573 24, 755 || Silver (troy ounces) ........ 482, 261 
Gold (troy ounces)......... 119 2, 069 || Tin, mine (long tons).......]|...........- 13 
Graphite. .................- 3 74 131 Tungsten concentrates (60 
Iron ore (thousand tons)... 319 633 percent W Os basis)....... 212 30 
Zinc, mino... ............... 12, 621 19, 450 


! Gypsum and vanadium have been produced in recent years, but no current data are available. Molyb- 
denm and nickel are produced, but no output was recorded in 1950-51. 


! Data oot available. 
FRENCH SOMALILAND 


Production of salt in French Somaliland was estimated at 80,000 
metric tons in 1950 and 40,000 in 1951. 


FRENCH WEST AFRICA 
TABLE 84.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 Mineral 1951 

EEN upon dic 10,125 |.......... SalOscicscccteekeetcsceceuboed *66, 000 
Diamonds (metric carats)....| 126,346 | *101,000 || Tin, mine dois tons)......... 
Gold (troy ounces)... ......... 96, 452 a ) Titanium concentrates:! 
Phosphate rock (aluminum Ilmenite.................-.- 2, 500 

phosphate) ................. 11,035 23. 580 Al A dates (4) 

1 Data not available. 

2 From Se 


3 Revised 
4 Figure withheld in order to avoid disclosure of United States production by differences. See footnote 8 
on United States table. 
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GOLD COAST 
TABLE 85.—Mineral production, 1950-51, in metric tons 
Mineral ! 1950 1951 Mineral ! 1950 1951 

Bauxite (exports)............. 116,793 | *140,000 || Manganese ore (exports)3...... 2 722, 784 819, 018 
Diamonds (metric carats) . ...| *950,000 |*1, 600.000 || Silver (exports) (troy ounces).| 43,317 52, 542 
Gold (troy ounces) ........... 2 689, 441 699, 000 

1 Salt has been produced in recent years, but no current data are available. 

2 Revised figure. 

3 Dry welght. 


ITALIAN SOMALILAND 


The production of salt in Italian Somaliland totaled 1,500 metric 
tons in 1950 and 2,000 in 1951. 


KENYA 
TABLE 86.—Mineral production, 1950-51, in metric tons 


ar. cor or prra rra roo coro ar rr 


8 
Silver (troy ounces).......... 
Talc and soapstone........... 


conocororrrrrrrrrr rr ar] 8486404 Ieeeeemegeee 


1 Beryl and pyrites have been produced in recent years, but no current data are available. Feldspar and 
gra AS ie E , but no output was recorded in 1950-51. 
ata not ava : 


LIBERIA 


Production of gold in Liberia totaled 11,025 troy ounces in 1950 
and 9,822 in 1951. Production of iron ore was nil in 1950 and 171,000 
metric tons in 1951. 

LIBYA 


Production of salt in Tripolitania was estimated to be 9,000 metric 
tons in 1950, but no data for 1951 are available. In Cyrenaica no data 
for salt production in 1950 are available, but it was estimated to be 
2,500 metric tons in 1951. 


MADAGASCAR 
TABLE 87.—Mineral production, 1950-51, in metric tons 


Mineral ! 


Asbestos....................-- 1 (1) Coal, bituminous (thousand 
Beryllium concentrates....... 486 530 Li RE 
Cement, hydraulic (thousand | . | | || Gold (troy ounces)........... 

dt BEE Graphite. .................... 


1 Iron ore and salt have boen produced tn recent years, but no current data are available. Corundum fs 


produced, but no output was recorded in 1950-51. 
2 Data not available. 
3 Revised figure. 


MAURITIUS 


The production of salt in Mauritius totaled 2,606 metric tons in 
1950, but no data for 1951 are available. 
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MOZAMBIQUE 
TABLE 88.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral] ! 1950 1951 
Baurite.........--------.--.--- 4, 336 (2) Columbite concentratos 
Beryllium concentrates....... 3 264 230 (bounds). cacareado 7, 700 4 11, 133 
Cement, hydraulic (thousand COTO o ocurrio 16 (2) 
CONS) eebe 50 77 || Gold (troy ounces)..........- 997 861 
Coal, bituminous (thousand Graphite. RAMAS PS 240 
A A 56 KR AL MË APP AAA 341 11 
Silver (troy ounces). 71 (2) 
Tin, mine (long tons)......... 31 8 


1 Salt has been RSC in recent years, but no current data are available. 
8. 


2 Data not a 

3 Revised figure. 

4 In addition to figure shown, 204,036 pounds of samarskite was produced. 

NIGERIA 
TABLE 89.—Mineral production, 1950-51, in metric tons 
Mineral ! 1950 1951 Mineral ! 1950 1951 

Coal, bituminous (thousand Silver (troy ounces). ......... 325 200 

CONS) AA A 3 503 559 || Tantalite concentrates 
Columbite concentrates (pounds)..................- 2, 240 6, 720 

(pounds)................... 1, 935,360 | 2, 419,200 || Tin, mine (long tons)......... 8, 258 8, 555 
Gold (troy ounces).. ......... 2, 238 1,566 || Tungsten concentrates (60 
Lead, mino................... 212 3 56 percent WO; basis)........ 5 2 


1 Salt has been produced in recent years, but no current data are available. Beryl and zinc (mine) are 
produced, but no output was recorded in 1950-51. 


2 Revised figure 
2 Exports. 
NORTHERN RHODESIA 
TABLE 90.—Mineral production, 1950-51, in metric tons 
Mineral ! 1950 1951 
Beryllium concentrates....... 5 |.......... || Lead, smelter................. 13, 905 14, 194 
o A MICA Liso ac d. babe SM 2 6 
Copper: Silver (troy ounces). .........| £ 173, 304 |.......... 
Eet Tin, mine (long Lonsi. 4 2 
AS anadium....----------------|---------- 87 


1 Manganese ore has been produced in recent years, but it is too low-grade to be classified as such. Iron 
ore a rodu, but no output was recorded in 1950-51; lead (mine) and zinc (mine) production are not 
av e. 

2 Fiscal year ended June 30 of year stated. 

3 Included is yield from Nkana-mine slimes accumulated during the war: 1,296 tons in 1950. 

4 Recovered from an accumulation of refinery slimes. 


NYASALAND 


Production of corundum in Nyasaland totaled 187 metric tons in 
1950 and 101 in 1951. 


SEYCHELLES ISLANDS 


Exports of phosphate rock from the Seychelles Islands totaled 
10,005 metric tons in 1950 and 4,547 in 1951. 
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SIERRA LEONE 
TABLE 91.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
Chromíite...................-. 7, 518 (3) Iron ore (thousand tons)...... 1, 185 (4) 
Diamonds (metric carats)....| 655, 474 475,579 || Platinum, placer (troy 
Gold (troy ounces). .......... 33,778 (2) A PS (3) 


1 Silver has been produced in recent years, but no current data are available. 
2 Data not available. 
3 Revised figure. 


SOUTHERN RHODESIA 
TABLE 92.—Mineral production, 1950-51, in metric tons 


Mineral ! Mineral ! 1051 
Antimony...............-.... Iron and steel (thousand 
Arenio, Y white................ 6 tons 
a a eese uaa 888 , Pig iron and ferroalloys..... 10 
ege EE 85 Steel ingots and castings... 23 
Beryllium M ite 14, 814 
Cement, byarsulle ( Has ica 407 348 
CONS) EE 56 63 || Phosphate rock.............-.] 36 [.......... 
Chromíte..................... gn including cupreous 
Coal, bituminous (thousand , 28, 269 
tons) GEES 85, 549 79, 731 
Coke MODO tons) ........ 
[^ , m oeononorr rn nn. erro» ] | 4 £86 | MA TR 3—X3WM VLA LV Ue mw*wmeoweommememmococw| X a HMM JLeeeeeeeeeee 
Fekdspar > oao 
ane A eee A 40 
Gold (troy ounces 63 
Iron ore (thousand tons) 57 58 || Tungsten concentrates (60 
percent WO; basis). 231 


S E graphite, lead (mine), manganese ore, and mercury aro produced, but no output was recorded 
3 Revised figure. 


SOUTH-WEST AFRICA 
TABLE 93.—Mineral production, 1950-51, in metric tons 


Mineral ! 1960 Mineral ! 1950 1951 
erylllum concentrates....... 659 7 Salt: 
Beaute in ore (kilo )..] $7,200 100 Rock salt. .................. 48,915 4, 700 
Cadmium (kilograms) ?....... *240, 000 Other salt. ................. 4 12, 903 39, 880 
Copper, mine................. 10, 961 Silver (troy ounces). ......... 843, 787 | 1, 030, 066 
Corundum. ..........-.-.---- 10 2o: Tantalite concentrates 
os (metric carats)....| 488, 422 (pounds)................... 12, 670 8, 974 
ise A EE SAEC E DUE 73 779 || Tin, mine (long tons)......... 
Gul d roy ounces)........... 32 3) Tungsten concentrates (60 
Graphite. ..................-. ], 880 percent WOs basis)........- 4 *5 
nes "miis. A A Qs rM 4 33, 680 Vanadium..................-- * 


! Iron ore has been produced in recent years, but no current data are avallable. Barite and lead (smelter) 
are e: but no output was recorded in 1950-51. 
admium content of ore and flue dust exported for treatment elsewhere. 
; Data not available. 
$ Revised figure. 
$ Zinc content of lead-copper ore sorted from dumps plus jig concentrates derived from samo source. 
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SPANISH MOROCCO 
TABLE 94.—Mineral production, 1950-51, in metric tons 


Antimony....................] 353) (9 || Lead, mine................... 
Graphite..................... 8 ].......... || Manganese Ore- --.----------- 
Salt 


1 Included in Spain. 
2 Revised figure. 
3 Data not available. 


SWAZILAND 
TABLE 95.— Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 Mineral 1950 1951 
Asbestos.....................- 29, 635 31,719 || Silver (troy ounces).......... 60 18 
EE 441 477 || Tin, mine (long tons)......... 37 32 
Gold (troy ounces). .......... 1, 704 

TANGANYIKA 


TABLE 96.—Mineral production, 1950-51, in metric tons 


e o eee 


195, 274 108, 625 || Silver (exports) (troy ounces).| 31,014 35, 697 
65, 127 65,224 || Tin, mine (exports) (long 


83 2, 716 tons). EE 2 97 67 
136 71 || Tungsten concentrates (ex- 
468 345 dis) (60 percent WO; 
14, 162 16, 107 asis) A an 15 15 


! Beryl is produced, but no output is recorded in 1950-51. 
2 Revised figure. 


TUNISIA 
TABLE 97.—Mineral production, 1950-51, in metric tons 


we mem em e — ër ee em eem em ep em ep em e e ge 


Coal; Lignite (thousand tons). Phosphate rock............... 1, 524, 800 | 1, 678, 
o AE A Pyrites, including cupreous 
Fuel briquets................. 41, 800 37, 593 (OS A A L 150 PARA 
Iron ore (thousand tons)...... 758} | 9238 || Salt..................-...--.. 160, 000 
UN 61, 119 
A uds e oque 3, 548 


1 Gypsum has been produced in recent years, but no current data are available. Manganese ore and 
mercury are produced, but no output was recorded in 1950-51. 

? Data not available. 

3 Revised figure. 
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UGANDA 
TABLE og, Mineral production, 1950-51, in metric tons 


1655 


Mineral] ! 


Beryllium concentrates 
Bismuth (kilo 


cer dr ener up en ep e pap ap en er e em e a a ep dr e ep 


Salt 
Tantalite concentrates 


(pound 


1 Silver has been des but no exports were recorded in 1950-51. 


3 Data not available 


3 Columbite-tantalite concentrates. 


S 
Ta ae (exports) (ong 
ons 

Tungsten concentrates (60 
percent W Oy basis) 


4 Revised 
$ Less than 0.5 
$ Included in columabite figure. 
UNION OF SOUTH AFRICA 
TABLE 99.—Mineral production, 1950-51, in metric tons 
Minera] ! 1950 1951 Mineral ! 1950 1951 
Anttmony.................. 3 8,311 15,868 || Lead, mine................. 3 600 900 
Asbestos..........-.-....2-- 3 79, 300 97, 402 || Magnesite.................- 11, 782 18, 773 
eebe? SEN 2, 268 2,038 || Manganese ore............. 790, 937 758, 870 
eryllium concentrates..... 844 593 EE 1,371 1,779 
Se (in Ao. "ën Nickel. ieren AA 843 1, 138 
grams) A 7, 049 3, 184 || Phosphate rock............. 51, 844 81, 840 
Cement, hydraulic (thou. Platinum-group metals 
sand tons). sa 1, 847 1, 953 (troy ounces): 
Chromite................... , 324 545, 306 Platinum-group metals 
an Ee Oe from platinum ore...... 144, 217 190, 808 
le) (thousand tons tons)..... 20, 478 20, 622 one ium from gold 
goke (h ousand tons) 4 anes 1, 036 *1,200 || | ores.................... 6, 440 6, 359 
Pyrites, including cupreous 
rca 33, 982 33, 731 i marnan 36, 026 33, 378 
8melter.................-.. 83, 342 32,922 || Salt. ......................- 3 106, 308 149, 795 
Corundum................. 8, 201 4,563 || Silver (troy ounces)........ 1, 119, 136 | 1, 162, 588 
rs (metric carats): Talc, pyrophyllite, and 
EE 1, 516, 194 | 1, 987, 272 soapstone................. 3, 978 5, 663 
Alluvial ada al 231, 674 289, Tantaliteconcentrates (sales 
Feldspar................... 2 6, 001 3, and exports) (pounds).... 4, 000 6, 000 
Fluorspar.................. ? 6, 048 12, 313 In (long tons): 
Gold (froy ounces) ........- 11, 663, 713 |11, 510, 450 A vois 3 643 746 
Graphite.........-......-.- 244 8 8melter................... 3 718 829 
a MC (sales and exports). 108, 707 124, 970 || Tungsten concentrates (60 
Iron ore f stel (t tons)... 1, 189 1, 421 percent WOs basis)......- 90 160 
Hn "v steel (thousand 
Pip pu and ferroalloys... 733 805 
Stee] ingots and castings. 755 948 


1 Arsenic, columbite, and mercury are produced, but no output was recorded in 1950-51. 


3 Revised figure 


3 Revised to include coke production of South African Iron and Steel Corp., anie (ISOOR). 


4 Includes an estimated 100,000 carats in each year for State mines of Namaq 


802512—54——106 
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AUSTRALIA AND OCEANIA 


AUSTRALIA 
TABLE 100.—Mineral production, 1950-51, in metric tons 


Mineral ! 1950 1951 Mineral ! 1950 1951 
Antimony..<..<<ss:.<....- 2 227 310 || Magnesito.................. 2 35, 960 38, 856 
Arsenic, white.............. 163 (3) Manganese ore. ............ 3 15, 108 *8, 600 
ASDeSLOR EE 2 1, 643 +1710 IU AMICK. La oar gegen e EN 2 738 573 
POPs E E geng 2 6, 028 28,500 || Molybdenum.............. 3 1 
RUSS at 2 3, 523 *8, 700 || Petroleum, crude (thou- 

Beryllium concentrates..... 4 23 94 sand barrels) (Victoria)... 1] 2 

Bismuth, in ore (kilograms)?. 2914 1,188 || Phosphate rock............. 1, 653 8, 027 

Cadmium, smelter (kilo- Platinum - group metals: 
grams) (Tasmania)....... ? 299, 125 234, 708 Placer osmiridium (Tas- 

Cement, hydraulic (thou- mania) (troy ounces)..... 46 33 
sand tons)---------------- 261,278 1,236 || Potassium salts (equiva- 

ODO ci cerda 905 (3) lent Kai: 

Coal (thousand tons): A AAA 30 *25 
Bituminous. -.......-..--- 216,795 17, 891 Alunitic mud. ...........- 84 (3) 
A EECH 27,445 7,962 || Pyrites, including cupreous 

LOU) Te Ee 10 8 a AA 113, 973 154, 182 

Coke (thousand tons) $. .... 2 1, 183 *L 3400 | Boll Loan e A 279, 414 222, 424 

Copper: Silver (troy ounces)........ 10, 677, 456 |10, 436, 324 
Mina E Revexece Eo A eg 2 15, 144 16, 874 || Talc and soapstone......... 1 9, 851 11, 987 
Smelter o sowas ena 2 13, 726 12,683 || Tantalite concentrates 

TONI ben Seege 2 13, 276 14, 328 (pounds), Zeus sde tege 16, 536 5, 129 

EJTUOTSDAT: 2 one EE 585 *250 || Tin (long tons): 

Fuel briquets 9............. 598,010 | *590, 000 MiB aa ede na Lies 21,855 1, 577 

Gold (troy ounces). ........ 2 868, 567 886, 170 o A 2, 013 1, 459 

Grappa ARO A 2 147 129 || Titanium concentrates: 

E A ERES 2 340, 151 370, 195 IIED ett ets 8 12, 417 (3) 

Iron ore (thousand tons).... 2, 403 2, 468 RUI: anne ee 9 18, 379 33, 718 

Iron and steel (thousand Tungsten concentrates (60 

tons): percent WO; basis)......- 21, 235 1, 864 
Pig iron and ferroalloys... 1 1,336 1,357 || Zinc: 
Stcel ingots and castings.. 2 1, 448 1, 457 Mine corri 2 205, 632 197, 843 
d: BOC A med 2 84, 995 78, 246 
MINO e aiser see EN 2 222, 694 228, 407 
Eme circa 2 163, 102 173, 767 


1 Asbestos (Tasmania), corundum (New South Wales), diamonds, and magnesium metal have been 
produced, but no current data are avallablo. Mercury and placer platinum (New South Wales) are pro- 
duced, but no output was recorded in 1950-51. 

2 Revised figure. 

3 Data not available. 

4 Preliminary figure. 

5 Partly estimated; excludes content of some bismuth-tungsten concentrates. 

6 Fiscal year ended June 30 of year stated. 

7 Includes some china stone. 

8 Estimated ilmenite content of all ilmenite-bearing concentrates. 

* Estimated rutile content of all rutile-bearing concentrates. 


FIJI ISLANDS 
TABLE 101.— Mineral production, 1950-51, in metric tons 


Gold (rov OUNCES). dE a del een IZ 103, 421 93, 635 
DIADEMA E E EE EN 203 1 641 
Bor (troy CUAD L E pae aa dao Cel RE UC cada MEA Ries diu gud cu 37,736 24, 869 


1 Exports. 


REN gege — 
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FRENCH OCEANIA 


Exports of phosphate rock from French Oceania (Makatea Island, 
Tuamotu Archipelago) totaled 245,804 metric tons in 1950 and 
277,858 in 1951. 


NAURU AND OCEAN ISLANDS 


Exports of phosphate rock from Nauru Island were 1,070,358 

metric tons in 1950 and 942,945 in 1951. Exports of phosphate rock 
from Ocean Island were 251 ,218 metric tons in 1950 and 256,451 in 
1951. 


NEW CALEDONIA 
TABLE 102.—Mineral production, 1950-51, in metric tons 


Mineral 1951 Mineral 
Chromite...........-......... 88, 386 || Iron ore (thousand tons)...... 
Coke dom tons).......- *80 || Manganese ore...........-..- 
Gypsum.....................- , 15.777 || Nickel........................ 


1 Revised figure. 


NEW GUINEA TERRITORY ! 
TABLE 108.—Mineral production, 1950-51, in metric tons 


Mineral 1950 1951 
Gold (troy omg, 1 80, 009 94, 085 
Platinum-group metals (troy ounces). .................. 2... 2L LLL LLL eL c e see eee |- -----.....- 5 
Silver (troy inp. MM Tx ————————— 3 30, 309 (3) 
1 Revised figure. 
3 Fiscal year ended May 31 of year Eins that stated, 
¿Data not available. 


NEW ZEALAND 
TABLE 104.—Mineral production, 1950-51, in metric tons 


Mineral ! 

AD whíito...............-. 
Cement, hydraulic (thousand. 
Coal (thousand tons): arre 

SE and anthracite. EE placer (troy 

Geert unces 

Coke (thousand tons) ........ 6 6 silver (troy ouncos) 199, 701 
Fuel briquets................- e Tungsten concentrates (60 
Gold (troy ounces)........... 76, 5 76, 115 percent WO; basis) 


Pig tron was produced in recent years, but no current data are available. Antimony, morcury, mica, 
and a Ae cc E 9 produces, but no output was recorded in 1950-61. 
ata not avalla 
e Revised ue 


1 Does not include western New Guinea, which 1s part of Indonesia, or southwestern New Guinea, which 
is the same as Papua. 
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PALAU ISLANDS 


Exports of phosphate rock from Angaur Island were estimated to 
be 119,000 metric tons in 1950 and 144,843 in 1951. 


PAPUA 


The production of gold in Papua totaled 788 troy ounces in 1950 
and 248 in 1951. The production of manganese ore totaled 60 metric 
tons in the year ended June 30, 1950, and 21 in the year ended June 
30, 1951. The production of placer platinum was less than 0.5 troy 
ounce in the year ended June 30, 1950, and 2 ounces in the year ended 
June 30, 1951. 
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